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A B S T R A C T  

 

 

The Safety and Walking Study aimed to investigate the interplay between urban design, crime 

and perceived safety, and walking in the local neighbourhood.  The study comprised three 

distinct but connected objectives: (1) to examine the house design and upkeep attributes of 

residential streets that limit physical disorder, thus contributing to a convivial walking 

environment; (2) to explore the neighbourhood characteristics associated with fear of crime, 

with a specific focus on the physical environment; and (3) to examine the relative importance of 

fear of crime as a deterrent to walking, when other individual, social and physical environmental 

variables are examined.  The results are structured as a series of discrete studies, presented in 

chapters.  The Safety and Walking Study was part of the larger RESIDential Environments 

(RESIDE) Project, a five year longitudinal study designed to evaluate the impact of urban 

design on health.   

 

The premise that residents will react to neighbourhood crime or feelings of insecurity by 

limiting their physical activity seems plausible, however evidence confirming this relationship 

is inconsistent.  Chapter 2 adopts a social-ecological framework to explore the quantitative 

evidence linking crime-related safety, and factors that influence crime and perceived safety, 

with constrained physical activity.  In part, this chapter frames these inconsistencies as a 

product of the conceptualisation and measurement of ‘safety’ across different studies.  Chapter 2 

is a published manuscript.   

 

Chapter 3 introduces the study context and methods.  The sample comprised residents (n=1059) 

living in new suburban housing developments (n=74) in the Perth metropolitan area, Western 

Australia.  Results from the literature review informed the development and testing of the 

Neighbourhood Safety Questionnaire (Chapter 4).  After the main data collection, established 

scales were recreated, and new scales developed using factor analysis (Chapter 5).  

Questionnaire data were combined with objective data corresponding to each participant’s 

neighbourhood (measured as a 10-15 minute walk or 1600 metres along the road network).  

Data included environmental audits of the nearest public open space; geographic information 

systems (GIS) planning and land-use information (e.g., street connectivity, residential density, 

destinations, greenness), and police crime locations.   

 

Chapter 6 describes the development of the Neighbourhood Environment Safety Tool (NEST), a 

street audit instrument devised to record the attributes of residential streets conducive to safety 

and walking.  Audits were conducted on a subset of street segments drawn from the participants 



II 

neighbourhoods (n=443) to examine whether the suburban house attributes that facilitate natural 

surveillance (e.g., porch/verandah) or indicate territoriality (e.g., garden/lawn upkeep) could 

curtail the presence of physical incivilities.  A composite index of house attributes (the Crime 

Prevention through Environmental Design index) was negatively associated with physical 

disorder (trend test p=0.000) and graffiti (trend test p=0.005), signifying the cumulative effect 

of several key attributes had a greater capacity to restrict incivilities than any single 

characteristic.  The findings indicated that house design and upkeep attributes had some 

deterrent affect on disorder, thus improving the quality of the pedestrian environment.  Chapter 

6 was drafted as a manuscript. 

 

Chapter 7 focused on the neighbourhood correlates of fear of crime.  A neighbourhood form 

index was developed to summarise the planning and land-use characteristics theorised to: (1) 

ensure the presence of territorial guardians; (2) encourage people into the public realm; and (3) 

facilitate pedestrian movement throughout the network.  The neighbourhood form index 

maintained a significant independent association with reduced fear of crime, despite progressive 

adjustment for the social environment (e.g., collective efficacy), personal variables (e.g., 

victimisation), individual perceptions (e.g., social incivilities, neighbourhood maintenance) and 

objective crime.  The findings provide some empirical support for the assumption that 

increasing ‘eyes on the street’ improves feelings of safety. 

 

Chapter 8 investigated fear of crime as a barrier to neighbourhood walking.  Fear proved a weak 

deterrent to walking, however other perceptions, social and physical environmental factors 

emerged as strong correlates of walking.  Neighbourhood perceptions influenced recreational 

walking, but not transport walking; however the social environment (i.e., collective efficacy) 

appeared to encourage both recreational and transport walking.  Different physical 

environmental attributes were associated with the different types of walking.  These largely 

conformed to the notion that practical land-uses promote transport walking, and aesthetic 

characteristics encourage recreational walking.  For example, the presence more attractive 

amenities in the nearest public open space (e.g., lake, water fountain, water birds) was 

significantly associated with higher levels of recreational walking, whereas physical incivilities 

were a significant disincentive to recreational walkers. 

 

Overall, the findings confirm the importance of neighbourhood planning characteristics and 

micro-level qualities of the public realm to fear of crime and the promotion of walking.  

Moreover, synergies emerged across outcomes, suggesting some common ground between 

those attributes that alleviate fear of crime and those that promote walking.  Results suggest all 

stakeholders in land development and management can contribute to the creation of safe, active 

neighbourhoods. 
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C H A P TE R  1   

 

 

I N T R O D U C T I O N  

 

 

1 . 1 . R E S E A R C H  C O N T E X T  &  R A T I O N A L E  

 

There is compelling evidence that physical activity is essential for the maintenance of good 

health.  Physical activity reduces the risk of coronary heart disease, hypertension, colon cancer, 

and diabetes mellitus; it helps maintain healthy weight and alleviates depression (U.S. 

Department of Health and Human Services, 1996, World Health Organization, 2002, Australian 

Institute of Health and Welfare, 2006, Dunn et al., 2001).  To achieve health benefits, current 

Australian guidelines recommend engaging in 30 minutes of moderate-intensity physical 

activity on most days of the week (Commonwealth Department of Health and Aged Care, 

1999); however 57% of Australians fail to meet these recommendations (Armstrong et al., 

2000).  Current Australian estimates attribute 6.6% of the total burden of disease and injury, and 

13 491 deaths annually, to physical inactivity (Begg et al., 2007).  

 

Encouraging walking is a promising strategy to increase physical activity levels and improve 

health outcomes (Shephard, 1997, Siegel et al., 1995).  Walking is popular, accessible, requires 

no special equipment, and can be integrated into daily life, regardless of age or socio-economic 

status (Morris and Hardman, 1997, Milligan et al., 2007, U.S. Department of Health and Human 

Services, 1996).  Moreover, it confers social, economic and environmental benefits (Kingham 

and Ussher, 2007, Sælensminde, 2004, Edwards, 2008, Chapman, 2007, Besser and 

Dannenberg, 2005).  Walking can be conducted as recreation (i.e., for exercise or enjoyment 

during leisure time) or for utilitarian purposes (i.e., transport to and from destinations) (Frank et 

al., 2003).  However, there is increasing recognition that attributes of the physical environment 

can facilitate or constrain both walking behaviours (Saelens and Handy, 2008).  Thus, improved 

knowledge of the specific environmental characteristics that promote walking is essential (Sallis 

et al., 2006).   

 

It seems plausible that residents who perceive their neighbourhood as unsafe (whether crime is a 

serious threat or not), would limit their exposure to danger by constraining their physical 

activity.  However, there is little consensus on the influence that crime and perceived safety 

have on walking.  Qualitative studies highlight crime-related concerns as barriers to physical 
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activity (Corti et al., 1996, Miles and Panton, 2006, Eyler et al., 1998); yet consistent agreement 

among quantitative studies is somewhat elusive.   

 

Different approaches to the measurement of crime-related safety may contribute to these 

inconsistent findings.  Many studies employ generic measures of safety that make implicit 

references to crime (Foster and Giles-Corti, 2008).  Moreover, the distinction between 

judgements about crime and emotional responses to crime may be pertinent.  Residents may 

judge crime to be problematic in their neighbourhood, but unless the crime they perceive makes 

them feel unsafe, or fearful, it is unlikely to result in constrained physical activity.  Notably, few 

active living studies explore emotional responses to crime (i.e., fear or worry about crime) as 

deterrents to physical activity.  Studies that specifically examine fear of crime may help 

elucidate the nature of the relationship between crime and walking.  

 

Qualities of the physical environment have the potential to inflame feelings of insecurity 

(Ferraro, 1995).  The presence of physical incivilities (e.g., litter, graffiti and vandalism) can 

indicate a breakdown in social control and amplify fears about crime (Lewis and Maxfield, 

1980).  Similarly, in a suburban context, the presentation and upkeep of properties has a 

comparable influence on perceptions of safety (Austin et al., 2002, Wood et al., 2008).  Other 

neighbourhood design and planning attributes that facilitate natural surveillance (from buildings 

or by generating pedestrian traffic) have assumed, rather than empirical, associations with 

feelings of safety (Jacobs, 1961).  Indeed, the relationship between neighbourhood design and 

perceived safety may be confused by the distinction between actual crime and fear of crime.  

These are separate, but related constructs (Schneider and Kitchen, 2007), and the 

neighbourhood characteristics that reduce crime may not be the same attributes that minimise 

residents fears about crime. 

 

Many environmental attributes that influence perceptions of safety also demonstrate 

associations with walking.  Studies suggest negative visual cues can deter residents from 

engaging in physical activity (Ellaway et al., 2005, King, 2008, Mendes de Leon et al., 2009, 

Miles, 2008, Nagel et al., 2008, Shenassa et al., 2006, Sugiyama and Ward-Thompson, 2008).  

Street lighting can improve perceptions of safety (Herbert and Davidson, 1994, Painter, 1996, 

Vrij and Winkel, 1991), and perceptions of street lighting have been independently associated 

with meeting physical activity recommendations (Velasquez et al., 2009) and undertaking 

utilitarian physical activity (Troped et al., 2003).  Furthermore, characteristics that promote 

natural surveillance appear to facilitate walking in combination with other environmental 

attributes (Craig et al., 2002).  The pathway connecting the environment with physical activity 

may be direct, as these attributes contribute to a pleasant walking environment, or mediated by 

perceptions of safety. 
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This study was prompted by: (1) the need for a comprehensive examination of crime-related 

safety as a barrier to walking; and (2) the comparative absence of empirical studies exploring 

the relationship between suburban design and fear of crime.  Numerous individual, social and 

physical environmental variables influence crime, fear of crime and walking, and these 

correlates are highly interconnected.  Thus, the study lends itself to a social-ecological 

approach.  The social-ecological perspective posits that an individual’s behaviours are 

influenced by the social and physical environments in which they live.  Furthermore, ecological 

models embrace the complexity of ‘health promotive environments’ (Stokols, 1992).  This 

approach resonates with crime, perceived safety and walking, as it encompasses 

multidisciplinary influences on health (e.g., criminology, urban planning), the interdependencies 

between individual, social and physical attributes (e.g., the reciprocity between the physical 

environment and fear of crime), the relevance of objective and perceived qualities (i.e., crime 

versus perceptions of crime and fear of crime), and the proximity of environments to individuals 

(e.g., macro level planning attributes versus micro-level neighbourhood qualities).   

 

The study context was suburban, with a specific focus on new housing developments on the 

urban fringe.  Australia has a highly urbanised population; and most people live in the suburbs.  

Moreover, neighbourhood safety is a priority when homebuyers choose where to live (Giles-

Corti et al., 2008), and perceptions of insecurity appear to motivate many Australians to move 

to new fringe housing developments or gated communities (Gleeson, 2006).  This study was 

part of the larger RESIDEntial Environments (RESIDE) Project: a natural experiment designed 

to evaluate the impact of neighbourhood design on health.  RESIDE was also established to 

examine the influence of the Liveable Neighbourhoods design guidelines: a voluntary planning 

code that aimed to foster new suburban developments that promoted walking.  The Safety and 

Walking Study was conducted in partnership with the Department for Planning and 

Infrastructure (DPI).   

 

 

1 . 2 . R E S E A R C H  A I M S  

 

The overall aim of this research was to investigate the urban design factors related to perceived 

safety and walking in the local neighbourhood.  This research adopted a social-ecological 

framework to assess the individual, social and physical environmental variables that influence 

both perceived safety and walking.  The study aims were to: 

 

� Develop a suite of reliable tools to measure subjective perceptions of crime and safety, 

and to objectively record the neighbourhood characteristics that influence crime-related 

safety;  
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� Examine the relationship between suburban house design and maintenance, and the 

quality of the pedestrian environment; 

� Explore the individual, social and physical environmental characteristics that influence 

fear of crime in new suburban housing developments; and 

� Examine the association between fear of crime and neighbourhood walking, and 

investigate the relative importance of other individual, social and physical 

environmental characteristics to the promotion of walking.  

 

More specific research aims are outlined in the relevant chapters. 

 

 

1 . 3 . T H E S I S  S T R U C T U R E  

 

This thesis comprises nine chapters.  It begins with a review of the literature (Chapter 2), which 

examines the quantitative research exploring crime-related safety (and the factors that influence 

crime and perceived safety), and physical activity (including publications to July 2007).  This 

literature review has been published (Appendix I).  To update the review, the chapter is 

supplemented with an epilogue, which discusses the more recent publications (to July 2009).  

The following three chapters have a methodological focus.  Chapter 3 introduces the study 

context and overall methods.  Chapter 4 describes the development of the questionnaire, the 

rationale for including items, and presents reliability testing results, and Chapter 5 outlines the 

development of scales using factor analysis.   

 

The next three chapters describe the main findings.  Chapter 6 introduces an environmental 

audit instrument, which was used to record the attributes of suburban residential streets 

hypothesised to influence safety and walking.  It presents an examination of the attributes of 

suburban houses and their potential to restrict physical disorder, thus improving the quality of 

the walking environment.  Chapter 7 explores the association between individual, social and 

physical environmental characteristics, and residents’ fear of crime, with a specific focus on the 

capacity for neighbourhood planning and land-use to affect perceptions of safety.  Then, in 

Chapter 8, the relationship between fear of crime and constrained walking is investigated.  The 

relative importance of fear of crime is assessed when other individual, social and physical 

environmental factors are simultaneously examined.  The final chapter (Chapter 9) details the 

study strengths and limitations, discusses some common themes that emerged from these 

analyses, and outlines implications for policy, practice and future research. 
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C H A P TE R  2   

 

 

R E V I E W  O F L I T E R AT U R E  

 

 

This chapter is a published manuscript (Appendix I): 

Foster, S., Giles-Corti, B. 2008.  The built environment, neighbourhood crime and constrained 

physical activity: an exploration of inconsistent findings.  Preventive Medicine. 47, 241-251. 

 

 

2 . 1 . A B S T R A C T  

 

Objectives: Personal safety is commonly cited in qualitative research as a barrier to local 

walking, yet the relationship between safety and constrained physical activity has received 

mixed support in quantitative studies.  This paper reviews the quantitative evidence to date, 

seeking to explain the inconsistencies, and offers recommendations for future research. 

 

Methods:  A social-ecological framework was adopted to explore the evidence linking crime-

related safety, and factors that influence real and perceived safety, with constrained physical 

activity. 

 

Results:  Perceived safety tends to affect the physical activity of groups already known to 

exhibit greater anxiety about crime; and some elements of the built environment that influence 

safety appear to constrain physical activity.  However the evidence is somewhat inconsistent, 

and this may be partly attributed to measurement limitations.  Many studies employ generic 

safety measures that make implicit references to crime or use composite variables that lack 

specificity.  Physical activity outcomes also require consideration, as only activities occurring 

locally outdoors are likely to be affected by neighbourhood crime. 

 

Conclusions:  Further research is required to tease out associations between real and perceived 

crime-related safety and physical activity, ideally employing behaviour and crime-specific 

measures, and addressing the moderating role of the social and built environments. 
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2 . 2 . I N T R O D U C T I O N  

 

While the benefits of physical activity (PA) are well known, there is evidence that activity levels 

remain inadequate (Centre for Disease Control and Prevention, 2001), or are even decreasing in 

some countries (Armstrong et al., 2000).  Globally an estimated 1.9 million deaths are attributed 

to physical inactivity (World Health Organization, 2002).  Consequently, interventions that 

increase PA levels could produce considerable public health improvements, and neighbourhood 

characteristics that correlate with improved health have become a public health research priority 

(Owen et al., 2004).   

  

Walking is the most common form of PA (U.S. Department of Health and Human Services, 

1996), and is usually performed in neighbourhood streets and public open spaces (Giles-Corti 

and Donovan, 2002a).  While some neighbourhood characteristics have been consistently 

associated with higher levels of walking (Humpel et al., 2004, McCormack et al., 2004, Owen et 

al., 2004); other features have received mixed support in the literature to date.  Real or 

perceived safety from crime is one such characteristic.  Qualitative research has repeatedly cited 

perceptions of crime and safety as a barrier to achieving adequate levels of PA (Miles and 

Panton, 2006, Eyler et al., 1998, Corti et al., 1996); however the association finds infrequent 

support in the quantitative literature.   

 

Research investigating the connection between safety and PA typically comprises numerous, 

diverse aspects of safety (e.g., dogs, traffic, infrastructure condition).  This paper has a narrower 

focus; specifically addressing crime-related safety, and other neighbourhood characteristics 

known to influence real or perceived safety from crime.  Perceptions of safety can encompass 

judgments about crime (i.e., people’s estimations of crime and the likelihood that a criminal 

event will occur), or emotional reactions to crime (i.e., fear of crime) (Ferraro and LaGrange, 

1987).  Ferraro (1995, p.8) defines fear of crime as ‘an emotional reaction of dread or anxiety to 

crime or symbols that a person associates with crime’.  To alleviate their fears, people may alter 

their behaviour according to two patterns: (1) constrained behaviour, where exposure to 

potentially dangerous situations is minimised by avoiding certain places and changing 

behaviour; and (2) protective behaviour, where security measures are upgraded (Skogan and 

Maxfield, 1981).  Both these responses have implications.  It is plausible that people who are 

fearful about crime may constrain their PA, particularly if this involves local walking (Ross, 

1993).  Alternatively, while increased security precautions may alleviate the resident’s own 

fears, alterations to the physical environment can introduce visual cues that may intensify 

concerns about neighbourhood crime in other people.  
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Public health research is increasingly adopting social-ecological models to integrate the 

numerous, multi-level correlates influencing health-related outcomes (Stokols, 1992).  The 

approach conceives that environments and settings either promote or discourage health-

promoting behaviours (Sallis et al., 1998).  Accordingly, this paper adopts a social-ecological 

framework to consider the multiple levels of influence that affect neighbourhood safety and its 

relationship with PA.  The review: (1) summarises the individual, social and built environment 

characteristics that influence whether people feel safe; and (2) examines the association between 

real and perceived crime-related safety, including factors known to influence crime-related 

safety, and their association with PA.  The theorised relationships are depicted in Figure 2.1. 

 

 
Figure 2.1 The theoretical model 
 

 

2 . 3 . W H A T  I N F L U E N C E S  C R I M E  &  P E R C E P T I O N S  O F  S A F E T Y?  

 

Individual characteristics 

It is well documented that certain socio-demographic groups tend to exhibit greater fear of 

crime (see Hale 1996).  Women and elderly people tend to feel more physically vulnerable, 

hence their greater concerns for personal safety.  Ethnic minorities and lower socio-economic 

groups are said to be ecologically vulnerable (Covington and Taylor, 1991), because they have 

fewer financial resources to protect themselves or their homes against crime, and often live in 

neighbourhoods with concentrated deprivation (Hale, 1996).  Direct or indirect encounters with 
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crime can also lead to greater fear of crime, with those recently victimised typically more 

fearful.  Indirect victimisation entails hearing about a crime second-hand, from friends, family, 

media or gossip networks.  It is far more common than direct victimisation and may contribute 

to the diffusion of fear throughout a community (Skogan and Maxfield, 1981). 

 

Social environmental characteristics 

A number of psychosocial processes are associated with perceived safety and the incidence of 

crime.  Integration into social networks may buffer residents from the negative effects of fear 

and crime by providing a protective environment and reducing feelings of vulnerability (Hale, 

1996).  For example, one study documented that incidental contact between neighbours did not 

impact fear of crime, whereas stronger neighbourhood bonds were effective in reducing fear 

(Riger et al., 1981).  However fear of crime can also impinge on a community’s ability to 

develop social connections, as people who are fearful and constrain their behaviour may limit 

social contact, increasing social isolation and possibly exaggerating psychological distress 

(Ross, 1993).  To some extent, crime also reflects the social environment: violent and property 

crime has been associated with relative deprivation and low social capital (Kawachi et al., 

1999); and collective efficacy (trust that residents will intervene for the community’s benefit) 

has a strong negative association with violence (Sampson et al., 1997). 

 

Built environment characteristics 

Good design can promote interaction between residents, facilitate natural surveillance and 

encourage a ‘proprietary attitude toward the neighbourhood’ (Hale, 1996, p.126).  The 

possibility of observation by pedestrian and vehicle traffic or from buildings can increase 

perceived safety and serve to discourage potential offenders (Angel, 1968, Jacobs, 1961, 

Newman, 1972).  In residential areas, natural surveillance can be promoted through housing 

design that encourages residents to observe their streets and minimizes obstacles that restrict 

visibility (Zelinka and Brennan, 2001).   

 

Theoretically, pedestrians make streets safer, lively and interesting to watch – which encourages 

surveillance from adjacent buildings (Jacobs, 1961).  Furthermore, neighbourhoods designed to 

be ‘walkable’ (e.g., accessible destinations, street connectivity) may also generate more 

pedestrian traffic, increasing surveillance and influencing safety.  However these hypothesized 

relationships are not necessarily supported by the evidence.  An Australian study comparing a 

high and low-walkable neighbourhood found that perceptions of crime did not differ (Leslie et 

al., 2005), and US research revealed objective crime and walkability were only moderately 

correlated, with greater walkability associated with more crime (Doyle et al., 2006).   
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Improved lighting has been associated with less crime and increased pedestrian activity after 

dark – thereby increasing surveillance (Painter, 1996).  Moreover, enhanced lighting can reduce 

fear of crime (Herbert and Davidson, 1994) and increase respondents’ belief that other 

pedestrians might intervene if required (Vrij and Winkel, 1991).  However, while the physical 

design of a neighbourhood can provide opportunities for surveillance, the social environment 

itself may nonetheless shape the effectiveness of that surveillance.  British researchers found 

superior natural surveillance was only marginally protective against vandalism, after accounting 

for proximity to council housing.  They concluded that the social composition of the 

surrounding population was more influential than surveillance per se (Mayhew et al., 1979).  

 

Other elements of the physical environment provide negative visual cues that potentially 

amplify residents’ perceptions of crime and heighten fears.  The presence of  physical disorder 

or ‘incivilities’ (e.g., vandalism, litter, graffiti) (Skogan and Maxfield, 1981) is associated with 

increased burglary (DeFrances and Titus, 1993), greater perceived crime and fear of crime 

(Lewis and Maxfield, 1980), even when reported crimes are low (Sooman and Macintyre, 

1995).  Moreover, when incivilities are not remedied quickly, residents may interpret 

neighbourhood decline as being worse than it really is (Skogan, 1990).  Incivilities appear to act 

as an intermediate variable, where the presence of disorder increases concern about 

neighbourhood crime and generates more fear (Lewis and Maxfield, 1980). 

 

House and garden maintenance can also influence crime and perceived safety.  Well maintained 

housing signals the resident’s proprietary, and offers a symbolic distinction between public and 

private space.  Research has associated unkempt lawns and litter with crime vulnerability in the 

suburbs (Brown et al., 2004a).  Moreover, the condition and maintenance of suburban 

neighbourhoods is associated with perceived safety (Austin et al., 2002, Wood et al., 2008).  In 

city neighbourhoods, it has been postulated that obvious security measures in public space (e.g., 

observation cameras) may signal to pedestrians that the area is unsafe (Painter, 1996).  If this 

notion is accurate; visible home security precautions may also generate concerns about safety, 

and may represent another form of incivility, particularly in suburban neighbourhoods.   

 



10 

2 . 4 . M E T H O D S  

 

Electronic databases, including PsycINFO, Medline, Web of Science, Science Direct, ProQuest 

Social Science Journals and Pubmed were searched using combinations of the key words: 

neighbourhood, walking, PA, exercise, crime, safety and fear.  Only peer reviewed, English 

language, quantitative papers, published before July 2007 that addressed some form of crime-

related safety and a PA outcome in adult populations were reviewed.   

 

 

2 . 5 . R E S U L T S :  T H E  R E L A T I O N S H I P  B E T W E E N  S A F E T Y  &  

P H Y S I C A L  A C T I V I T Y  

 

Forty-one papers met the search criteria.  Table 2.1 summarises the results, including crime-

related safety measures, or neighbourhood characteristics that influence crime-related safety; 

and any significant associations with PA.  Some studies do not explicitly mention crime due to a 

reliance on global measures of safety, which do not openly state the source of insecurity.  

Nonetheless, global measures of safety have generally been adopted to gauge perceptions of 

crime-related safety, and are therefore highly relevant to the review. 

 

Individual characteristics 

As discussed, certain groups in society tend to feel more vulnerable to crime and this potentially 

confounds the relationship between safety and PA.  There is evidence that physical inactivity is 

higher among those who perceive their neighbourhood to be unsafe from crime (Weinstein et 

al., 1999).  Indeed, feeling unsafe was associated with inactivity in women, older adults, ethnic 

minorities and those with lower educational attainments.  Moreover, after adjusting for race and 

education, older adults (>65 years) who felt unsafe were more than twice as likely as younger 

adults (≤64 years) to be inactive.  However, most research does not demonstrate the association 

between individual characteristics, safety and PA so elegantly.  

 

Several studies focused exclusively on women (King et al., 2000, Wilcox et al., 2000, Wilcox et 

al., 2003, Ball et al., 2007) and minority women (Ainsworth et al., 2003, Evenson et al., 2003, 

Hooker et al., 2005, Voorhees and Young, 2003, Wilbur et al., 2003a, Wilbur et al., 2003b, 

Young and Voorhees, 2003).  While most found no association, two studies found significant 

associations between crime-related safety and PA (Wilbur et al., 2003a, Wilcox et al., 2003).  In 

an area noted for high homicide rates, African-American women were 2.4 times more likely to 

do any activity if they perceived their neighbourhood to be extremely or somewhat safe from 

crime (Wilbur et al., 2003a); and for a sample of rural white and African-American women, 

feeling safe was associated with higher levels of PA (Wilcox et al., 2003).  While minority 
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women might experience greater anxiety about crime-related safety, this is not necessarily 

reflected in constrained PA among these samples.  Notably, in a sample of African-American 

and white adults (men and women), perceiving the neighbourhood to be safe from crime was 

associated with increased odds of walking for white people, whereas there was no apparent 

association among African-Americans (Hooker et al., 2005). 

 

Studies examining the effects of safety on PA with adult populations often identify different 

effects for men and women (Suminski et al., 2005, Shenassa et al., 2006, Foster et al., 2004, 

Humpel et al., 2004, De Bourdeaudhuij et al., 2003), with women more likely to constrain their 

activity.  Suminski and colleagues (2005) found perceived safety – an aggregate measure of 

respondent’s ratings for traffic volume and speed, lighting and crime – was a significant 

correlate for female walking, but not for males.  They reported that women were over 4.5 times 

more likely to walk for exercise, or 3.3 times more likely to walk their dog if they perceived 

average levels of safety, compared with below average levels of safety in the neighbourhood.  

Although the findings were significant, the approach taken to measure safety – which combined 

different aspects of safety – obscures the true source of residents’ concerns.   

 

Other research with adults highlights that safety concerns can restrict PA across both sexes 

(Vest and Valadez, 2005, Harrison et al., 2007, Shenassa et al., 2006, Eyler et al., 2003), but 

further studies reported no significant associations (Carnegie et al., 2002, Duncan and 

Mummery, 2005, Hoehner et al., 2005, Huston et al., 2003, Sallis et al., 1997, Troped et al., 

2003, van Lenthe et al., 2005).  However, generally insecurity about crime and safety is more 

prevalent among women (Carnegie et al., 2002), and these concerns can manifest themselves in 

less PA.  

 

Research undertaken with older populations also found mixed results.  Some studies supported 

the connection between crime-related safety and reduced PA (Wilcox et al., 2003, Piro et al., 

2006, Li et al., 2005, Mota et al., 2007), but others found no association (Lim and Taylor, 2005, 

Booth et al., 2000).  In one example, Piro and colleagues (2006) examined subjective safety and 

objective crime in a sample of elderly non-institutionalised residents.  They found objective 

neighbourhood-level violence was significantly associated with lower odds of PA among men, 

whereas less perceived safety was associated with lower odds of PA among women.  While 

violence was clustered in particular neighbourhoods, the authors noted that low perceived safety 

among women was not clustered; indicating that perceptions of safety are more psychologically 

complex and independent of reported crime.  These results support the notion that concerns 

about safety might constrain PA in older populations, but also highlights the potential for gender 

to influence perceived safety and restrict activity.  Furthermore, these findings underscore that 
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safety, measured in different ways may differentially influence sub-populations, affecting 

research outcomes. 

  

Several studies considered differential effects for lower socio-economic groups (Brownson et 

al., 2001, Parks et al., 2003, Ross, 2000, van Lenthe et al., 2005, Wilson et al., 2004).  Residents 

in poor areas were more fearful of criminal victimisation; however respondents in these 

neighbourhoods also tend to walk more than those in less disadvantaged neighbourhoods (Ross, 

2000).  Ross (2000) suggests that this finding may be explained by the normative behaviours of 

the neighbourhoods studied.  Disadvantaged neighbourhoods in the US tend to have higher 

residential densities that may encourage walking, and there could be a ‘contagion effect’ that 

promotes a culture of socialising on the sidewalks (p.272).  Other research found that lower 

income groups had higher self-reported exposure to crime (Brownson et al., 2001), and 

perceived less safety from crime (Wilson et al., 2004).  However, in the latter study, different 

perceptions of safety were not supported by the corresponding objective measures.  

Nonetheless, Brownson et al. (2001) found only a modest inverse association between the 

perception of high crime and PA, which was non-significant after multivariate adjustment. 

 

Social environmental characteristics  

Few studies examining the safety and PA relationship include a social environmental measure.  

Those incorporating sense of belonging (Harrison et al., 2007) and sense of community 

(Ainsworth et al., 2003, Evenson et al., 2003, Voorhees and Young, 2003, Wilbur et al., 2003a, 

Wilbur et al., 2003b, Young and Voorhees, 2003) found no significant association with PA.  

However, research adopting measures better conceptualised as collective efficacy did identify 

an association.  Everson et al. (2003) note that one component of their scale: ‘agreeing your 

neighbours could be counted on to help if someone was destructive to property in your 

neighbourhood’ was significantly associated with any activity.  Collective efficacy may 

encourage walkers by alleviating concerns (i.e., residents will intervene if required); whereas 

other social constructs may be an outcome of pedestrian interaction.   

  

Built environment characteristics  

Two studies objectively measured the potential for surveillance and walking outcomes (Pikora 

et al., 2006, Craig et al., 2002).  Craig and colleagues (2002) considered various street features 

that promote surveillance and crime vulnerability.  Auditors classified numerous elements into 

themes (e.g., ‘safety from crime’ included lighting, front porches, escape routes, maintenance 

etc.).  Ultimately, the themes ‘potential for crime’ and ‘safety from crime’ were found to 

significantly contribute to an overall environmental score; which was subsequently associated 

with increased walking to work in the study neighbourhoods (Craig et al., 2002).  Alternatively, 

Pikora et al. (2006) found no association between surveillance from housing and walking.   
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Half the papers investigating safety and PA included some measure of street lighting 

(Ainsworth et al., 2003, Ball et al., 2007, Brownson et al., 2001, Craig et al., 2002, Duncan and 

Mummery, 2005, Evenson et al., 2003, Eyler et al., 2003, Giles-Corti and Donovan, 2002b, 

Huston et al., 2003, King et al., 2000, Pikora et al., 2006, Sallis et al., 1997, Suminski et al., 

2005, Troped et al., 2003, Vest and Valadez, 2005, Voorhees and Young, 2003, Wilbur et al., 

2003a, Wilbur et al., 2003b, Wilcox et al., 2003, Wilcox et al., 2000, Young and Voorhees, 

2003), although only one study of suburban residents identified a significant association 

between street lighting and PA, after controlling for age and self-efficacy (Troped et al., 2003).  

Two studies merged street lighting into a combined safety (Humpel et al., 2004, Suminski et al., 

2005) or environmental level measure (Craig et al., 2002), and while these studies also 

identified significant associations with walking, the independent contribution of lighting 

remains unclear.   

 

Other elements of the built environment provide visual cues that can influence safety 

perceptions.  Several studies reviewed included disorder as an independent variable, and 

examined its connection with PA (Ellaway et al., 2005, Harrison et al., 2007, Hoehner et al., 

2005, Shenassa et al., 2006, Steptoe and Feldman, 2001).  European residents in 

neighbourhoods with high levels of objectively rated disorder were about 50% less likely to be 

physically active and about 50% more likely to be overweight or obese (Ellaway et al., 2005).  

Hoehner and colleagues (2005) also examined the role of incivilities but with conflicting results.  

For both perceived and objectively rated disorder, lower levels of disorder were associated with 

reduced odds of transportation walking.  Like traffic exposure, more frequent walkers may be 

exposed to, and therefore aware of, higher levels of disorder (Duncan and Mummery, 2005).  

However, higher levels of physical disorder tend to cluster in denser urban areas, which have 

more non-residential land uses (Taylor et al., 1995) suggesting that the study context (i.e., 

urban, suburban, rural) and neighbourhood walkability may confound the relationship between 

disorder and PA.  Furthermore, individual and neighbourhood level socio-economic status 

(SES) complicate the association, as incivilities concentrate in low SES neighbourhoods 

(Steptoe and Feldman, 2001) and residents in these areas often walk out of necessity (Ross, 

2000).  These findings highlight the need for consistent adjustment for potential confounding 

variables.   

 

With regard to neighbourhood maintenance, objective ratings were not associated with walking 

(Pikora et al., 2006); however studies using subjective measures had mixed findings.  Duncan 

and Mummery (2005) identified that people who perceived lower levels of neighbourhood 

maintenance were 3.13 times more likely to achieve sufficient levels of PA.  Similarly, Hoehner 

et al. (2005) linked perceptions of a well maintained neighbourhood with less transportation 

activity.  Again, those who frequent the neighbourhood public spaces may be more conscious of 
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their presentation (Duncan and Mummery, 2005).  However, a composite measure (including 

perceptions of safety and maintenance) was linked with increased PA (Giles-Corti and 

Donovan, 2002b).  Despite conflicting evidence, neighbourhood maintenance warrants attention 

as a feature that might promote or detract from perceived safety, and influence PA.   

 

 



 

Table 2.1 Characteristics of studies examining rela tionships between neighbourhood safety variables an d physical activity 

Reference Number, 
age, gender Setting Safety, social & built  environment measure s PA outcome Statistical 

adjustment 
Significant associations between safety items and P A 
outcome 

       
Ball et al. 
(2007) 

N=1282 
18-65 yrs 
F 

Melbourne, 
Australia 
Suburban 

Subjective:  
Composite safety variable includes: (1) my neighbourhood is safe 
for walking;  (2) it is safe out walking day or night; (3) the streets 
are well lit at night 
 

Walking for leisure; 
walking for transport 

E, L, SS, DO, 
CM, Env 

High neighbourhood safety associated with more leisure 
time walking; but non significant when personal mediators 
were added to the model 

Mota et al. 
(2007) 

N=181 
M: M 
age=76.6 
F: M 
age=79.1 

Porto, Portugal 
Urban 

Subjective:  
Neighbourhood safety includes: the crime rate in my 
neighbourhood makes it unsafe or unpleasant to walk in my 
neighbourhood 

Work activity; sports 
activity; leisure time 
activity; global activity 

Stratified by S Concerns about neighbourhood safety associated with less 
total activity and less leisure activity  

Harrison et al. 
(2007) 
 

N=15461 
M=49.8 yrs 
M+F 

2 districts in 
Northwest 
England 
Setting NS 

Subjective:  
In their neighbourhood how much of a problem was vandalism; 
assaults and muggings & speeding traffic. 
Had they been the subject of a personal crime in the last year? 
Whether they felt safe out and about in their neighbourhood:  
(1) during the day and (2) during the night. 
Sense of belonging 

Physically active A, S, Eth, D 
 

People who felt safe ‘during the day’ and ‘during the night’ 
were more likely to be physically active 

Shenassa et al.   
(2006) 
 

N=5338 
18-65 yrs 
M+F 

8 European 
cities 
Urban/suburban/
rural 

Subjective:  
Do you feel safe returning to your home when it is dark?  
 
Objective (environmental audit): 
Dwelling and immediate environment rated for amount of litter and 
presence of graffiti 

No current exercise; 
occasional exercise; 
frequent exercise 

A, S, E, MS, DS, 
C, L, 
stratified by S 

Safety associated with increased odds of occasional 
exercise (men and women); occasional exercise (men only); 
and frequent exercise (women only). 
Litter associated with reduced odds of occasional exercise 
and frequent exercise (men and women), and frequent 
exercise (men only) 
 

Piro et al. 
(2006) 

N=3499 
75-76 yrs 
M+F 
 

Oslo, Norway 
Setting NS 

Subjective:  
Would you feel safe walking alone in your neighbourhood in the 
evening? 
 
Objective: 
Registered cases of violence per 1000 inhabitants in Oslo’s 25 
administrative areas 

Less than 1 hour 
PA/week; more than 1 
hour PA/week 
 

MS, I, E, R, MC, 
stratified by S 
 

For men, high neighbourhood level violence (objective) was 
associated with less PA; 
For women, low safety (subjective) was associated with less 
PA 

Pikora et al. 
(2006) 

N=1678  
18-59 yrs 
M+F 

Perth, Australia 
Suburban  

Objective (environmental audit): 
Personal safety: (1) lighting over path; (2) surveillance from 
houses 
Aesthetics (streetscape) includes: (1) garden maintenance; (2) 
street maintenance; (3) cleanliness 

Walking near home 
for recreation; walking 
near home for 
transport 

Demographic, 
social & 
individual 
factors, area 
SES, Env 
 

No association between objective safety features (either 
merged variable or its elements) and walking 

Doyle et al. 
(2006) 
 

N=9252 
18+ yrs 
M+F 

Counties in 
large urban 
areas, USA 
Urban 

Objective:  
County crime rates for serious crimes known to police, including: 
murder, non-negligent manslaughter, forcible rape, robbery, 
aggravated assault, burglary, larceny-theft and motor vehicle theft 
 

Frequency of walking: 
walking one mile or 
more without stopping 
in the last month 

A, S, Eth, I, E, 
SS, Smoke, R, 
walkability 

Crime was associated with less walking (non-significant), 
but significantly associated with higher BMI 

Vest & Valadez 
(2005) 

N=1635 
Adults 
M+F 

Austin/Travis 
County, Texas, 
USA 
Setting NS 

Subjective:  
How safe from crime do you consider your neighbourhood to be?  
For walking at night, would you describe the street lighting in your 
neighbourhood as very good/good; fair; poor/very poor?  

Leisure time physical 
inactivity 

A, S, E, Eth Lower safety from crime associated with increased odds of 
physical inactivity 



 

Reference Number, 
age, gender Setting Safety, social & built  environment measure s PA outcome Statistical 

adjustment 
Significant associations between safety items and P A 
outcome 

van Lenthe et 
al. (2005) 

N=8767 
20-69 yrs 
M+F 

Eindoven, 
Netherlands 
Urban 
 

Objective:  
Neighbourhood safety: Amount of police attention required in an 
area as rated by municipal services employees: 
(1) neighbourhood requires very special attention regularly; (2) 
area that requires attention; (3) area that can be controlled with 
normal attention; (4) quiet area with very incidental problems of 
external causes; (5) very quiet area with hardly any conflicts 

Almost never  walking 
or cycling to shops or 
work; almost never 
walking, cycling and 
gardening in leisure 
time; almost never 
participating in sports 
 

A, S, E, SES More police attention associated with almost no sports 
participation  
 
The relationship between neighbourhood SES and almost 
never participating in sports activities was partly mediated 
by police attention 

Suminski et al. 
(2005) 

N=474 
18+ yrs 
M+F 
 

Midwestern 
metropolitan 
area, USA 
Setting NS 

Subjective:  
Composite safety measure includes 4 items: 
How would you describe the: (1) amount of traffic; (2) speed of 
traffic; (3) lighting; (4) level of crime in your neighbourhood? 
 

Walking for exercise; 
dog walking; walking 
for transport; engage 
in activity; engage in 
activity in their 
neighbourhood 

A, E, stratified 
by S 

For females higher safety (middle tertile compared to lowest 
tertile) was associated with increased odds of walking for 
exercise and dog walking 

Li et al. (2005) 
 

N=577  
65-94 yrs 
M+F 

Portland, 
Oregon, USA 
Setting NS 

Subjective :  
Composite ‘safety for walking’ score includes: (1) it is safe to walk 
or jog alone in my neighbourhood during the day; (2) unsafe 
sidewalks (obstacles to walking) are a problem 

Walking, strolling and 
other PA averaged 
into a walking activity 
score 
 

A, S, MS, E, I, 
HS, Env 
 

At resident level, higher ‘safety for walking’ score associated 
with walking 

Lim & Taylor 
(2005) 

N=8881 
65+ yrs 
M+F 

NSW, Australia 
Urban/rural 

Subjective:  
Whether respondent feels safe in the neighbourhood 

Adequate PA; 
inadequate PA 

A, S, L, E, Em, 
K6, PF, MC, 
Diet, Care, IT, 
Lang, LA, Fall 
 

No significant association between crime-related safety 
items and PA 

Hooker et al. 
(2005) 

N=1165 
18-96 yrs 
M+F African 
American/whi
te 

South Carolina, 
USA 
Rural 

Subjective:  
Streetlight quality in neighbourhood (good, fair, poor); 
neighbourhood safe from crime (safe, not safe); public recreation 
facilities are safe (yes, no) 
 

Walking 150 + 
minutes per week; not 
walking 150 minutes 
per week 

A, S, E 
stratified by Eth 

Whites who perceived their neighbourhoods as safe from 
crime were more likely to walk  

Hoehner et al. 
(2005) 

N=1068 
18-96 yrs 
M+F 

St Louis and 
Savannah, USA 
Urban 

Subjective:  
Aesthetics: (1) my neighbourhood is generally free from garbage, 
litter, broken glass; (2) my neighbourhood is well maintained.  
Social environment: How safe from crime do you feel while you 
are walking or riding your bike in your neighbourhood? 
 
Objective (environmental audit): 
Traffic safety (sum of 7 items, includes street lighting); aesthetics 
(% segments with no or little garbage, litter or broken glass); 
physical disorder (sum of 8 items: beer/liquor bottles/cans, 
cigarette/cigar butts/packages, condoms, drug related 
paraphernalia, garbage, litter or broken glass, abandoned cars, 
graffiti and broken windows); crime watch signs (count of 
neighbourhood or crime watch signs) 

Any transportation 
activity (walking or 
bicycling); met 
recommendations 
solely through 
transportation activity; 
met recommendations 
solely through 
recreational activity 

A, S, E,  Perceiving neighbourhood free of garbage etc. was 
associated with lower odds of meeting recommendations 
(transport activity); 
Perceiving neighbourhood to be well maintained  associated 
with lower odds of meeting recommendations (transport 
activity); 
Less objective garbage was associated with lower odds of  
any transportation activity/meeting recommendations; 
Less objective physical disorder associated with lower odds 
of any transportation activity/meeting recommendations 

Ellaway et al. 
(2005) 

N=6919 
Adults  
M+F 

8 European 
countries 
Setting NS 

Objective (environmental audit):  
Trained surveyors rated residential neighbourhoods for: 
(1) litter, graffiti and dog mess; (2) vegetation and greenery 

PA in two levels: 
Seldom/never; often 

A, S, SES, L Neighbourhoods with high levels of incivilities were 
associated with lower odds of PA 

Duncan & 
Mummery 
(2005) 

N=1281 
18+ yrs 
M+F 

Rockhampton, 
Queensland, 
Australia 
Setting NS 

Subjective:  
Environmental attributes include: It is safe to walk in the 
neighbourhood; crime is high in the neighbourhood; your 
neighbourhood is kept clean and tidy; the streets are well lit 

Sufficient PA;  
any recreational 
walking 

A, I, S, BMI, SS, 
SE 

Not agreeing the neighbourhood was clean and tidy 
associated with increased odds of sufficient PA  



 

Reference Number, 
age, gender Setting Safety, social & built  environment measure s PA outcome Statistical 

adjustment 
Significant associations between safety items and P A 
outcome 

Humpel et al. 
(2004) 
 

N=399 
40+ yrs 
M+F 
 
 

Regional coastal 
city & suburbs, 
Australia 
Urban/suburban 

Subjective:  
Composite safety variable includes: Crossing busy roads is a big 
problem / crossing busy roads is not a problem; traffic makes it 
dangerous or unpleasant / traffic is not a problem;  I don’t feel 
safe at all / I feel very safe;  dogs always put me off walking / dogs 
never put me off walking 

Walking in & around 
neighbourhood: 
neighbourhood 
walking; exercise 
walking; pleasure 
walking; walking to get 
to & from places 
 

A, E, stratified 
by S 
 
 

Males with high perceived safety (composite measure) were 
less likely to walk for pleasure 

Foster et al. 
(2004) 

N=4265 
16-74 yrs 
M+F 

England 
Setting NS 

Subjective:  
It is safe to go out walking during the day on your own; it is safe to 
go our walking during the night on your own 
 

Walking for at least 15 
min/week; walking for 
at least 150 min/week 
 

A, SES, E, HS, 
car use, 
stratified by S 

Women who felt it was unsafe to go out walking (during the 
day) were less likely to walk for 15 minutes/week 

Young & 
Voorhees 
(2003) 
 
 

N=234  
20-50 yrs 
F  
African 
American 

Baltimore, 
Maryland, USA  
Urban 

Subjective:  
For walking at night, would you describe the street lighting where 
you live as very good, good, fair, poor, very poor? 
How safe from crime is it where you live?  Would you say 
extremely safe, somewhat safe, slightly safe, not at all safe? 
Sense of community 
 

Met 
recommendations;  
insufficient activity; 
inactive 

A, I, E, MS, C, 
HS  
(unadjusted 
reported) 

No significant association between crime-related safety 
items and PA 

Wilcox et al. 
(2003) 

N=102   
50+ yrs F  
African 
American & 
white  

South Carolina, 
USA 
Rural 

Subjective:  
Street lighting in their neighbourhood;  
Safety of the neighbourhood during the day, at night, overall 
(average used for a ‘neighbourhood safety’ rating) 

Summary score for 
total PA from leisure 
activities, housework, 
paid or volunteer work 
over the past 7 days 

A, PDB, DSy, 
HCP,  no 
sidewalks 
 

Increased perceived safety was associated with higher 
levels of PA 
 

Wilbur et al. 
(2003) 

N=399 
20-50 yrs 
F 
African 
American   

6 Chicago 
communities, 
USA 
Urban 

Subjective:  
For walking at night, would you describe the street lighting where 
you live as very good, good, fair, poor, very poor? 
How safe from crime is it where you live?  Would you say 
extremely safe, somewhat safe, slightly safe, not at all safe? 
Sense of community 
 

Meets 
recommendations;   
any activity;  
no activity 

A, E, I, MS, C, 
HS 
(unadjusted 
reported) 

Women were more likely to be active if they perceived their 
neighbourhoods to be extremely  or somewhat safe from 
crime  
 

Wilbur et al. 
(2003) 
 

N=300  
20-50 yrs 
F  
Latinas 

3 Chicago 
communities, 
USA 
Urban 
 

Subjective:  
For walking at night, would you describe the street lighting where 
you live as very good, good, fair, poor, very poor? 
How safe from crime is it where you live?  Would you say 
extremely safe, somewhat safe, slightly safe, not at all safe? 
Sense of community 
 

Meets 
recommendations; 
any activity; no activity 

A, E, I, MS, C, 
HS, Ac, 
(unadjusted 
reported) 

No significant association between crime-related safety 
items and PA 
 

Voorhees & 
Young (2003) 

N=285 
20-50 yrs 
F 
Hispanic/Lati
na 

Arlington and 
Fairfax in 
Virginia, USA 
Setting NS  

Subjective:  
For walking at night, would you describe the street lighting where 
you live as very good, good, fair, poor, very poor? 
How safe from crime is it where you live?  Would you say 
extremely safe, somewhat safe, slightly safe, not at all safe? 
Sense of community 
 

Met 
recommendations;  
insufficient activity; 
inactive 

A, E, C, HS No significant association between crime-related safety 
items and PA 

Troped et al. 
(2003) 
 

N=413 
34-68 yrs 
M+F 

Arlington, 
Massachusetts 
USA 
Suburban 

Subjective:  
Neighbourhood characteristics include: (lack of) high crime rates; 
street lights 
Neighbourhood safety: how safe do you feel walking in your 
neighbourhood during the day?  

Recreational activity; 
transportation PA 
(time going to/from 
work, school or store) 

A, SE Street lights were associated with increased transport PA, 
but non significant when other environmental variables were 
entered into the model 
 



 

Reference Number, 
age, gender Setting Safety, social & built  environment measure s PA outcome Statistical 

adjustment 
Significant associations between safety items and P A 
outcome 

Parks et al. 
(2003) 

N=1818 
18+ yrs 
M+F  

USA 
Urban/suburban/
rural 

Subjective:  
Personal barriers include: no safe place 

Met 
recommendations; 
insufficient activity; 
inactive 
 

A, S, Eth, E, 
stratified by U 

No significant association between ‘no safe place’ and PA 
 

Huston et al. 
(2003) 

N=1796 
18+ yrs 
M+F 

6 counties in 
North Carolina, 
USA 
Setting NS 
 

Subjective:  
Neighbourhood characteristics include: presence of street lights.  
Safety from crime: how safe from crime do you consider your 
neighbourhood to be? 
 

Any activity; 
recommended activity 

A, S, E, Eth Presence of streetlights associated with any activity, but non 
significant after adjustment 

Eyler et al. 
(2003) 

N=1818 
18+ yrs  
M+F 

USA 
Urban/suburban/
rural 
 

Subjective:  
Potential barriers include: no safe place; high crime; no street 
lights 

Regular walkers; 
occasional walkers;  
never walkers 

A, E, Eth ‘No safe place’ associated with greater odds of never 
walking 

Evenson et al. 
(2003) 

N =671  
20-50 yrs 
F 
Latinas 

North Carolina, 
USA 
Setting NS 

Subjective:  
For walking at night, would you describe the street lighting where 
you live as very good, good, fair, poor, very poor? 
How safe from crime is it where you live?  Would you say 
extremely safe, somewhat safe, slightly safe, not at all safe? 
Sense of community 
 

Met 
recommendations;  
insufficient activity; 
inactive 

A, HS, C, MS, E, 
Ac  

Item from sense of community scale, ‘agreeing your 
neighbours could be counted on to help if someone was 
destructive to property in your neighbourhood’ was 
associated with any activity 

De 
Bourdeaudhuij 
et al. (2003) 

N=521 
18-65 yrs 
M+F 

Ghent, Belgium 
Urban/ 
suburban/ rural 

Subjective:  
Perceived safety from crime score: the crime rate in my 
neighbourhood makes it unsafe to go on walks during the day and 
during at night. 
Neighbourhood aesthetics score includes: my neighbourhood is 
generally free from litter 
 

Sitting;  walking; 
moderate intensity 
(walking not included) 
& vigorous intensity 
activities 

A, E, Em, 
stratified by S 

Greater perceived safety from crime was associated with 
less time spent sitting for males 

Ainsworth et al. 
(2003) 

N=917 
20-50 yrs 
F  
African 
American  

South Carolina, 
USA 
Rural 

Subjective:  
For walking at night, would you describe the street lighting where 
you live as very good, good, fair, poor, very poor? 
How safe from crime is it where you live?  Would you say 
extremely safe, somewhat safe, slightly safe, not at all safe? 
Sense of community 
 

Met 
recommendations;  
insufficient activity; 
inactive 

E, L No significant association between crime-related safety 
items and PA 
 
 

Giles-Corti & 
Donovan 
(2002) 

N = 1803 
18-59 yrs 
M+F 

Perth , Australia 
Suburban 

Subjective:  
Composite neighbourhood attractiveness, safety and interest 
score includes: the neighbourhood is well maintained; the 
neighbourhood is safe for walking; it is safe out walking day or 
night 
Separate item: whether the streets are well lit 

Sufficiently active; 
walking as 
recommended; 
exercising at vigorous 
levels; any walking for 
transport; any 
vigorous activity 

A, S, C, E, I, WS Composite attractiveness, safety and interest score 
associated with greater odds of walking for recreation, 
walking as recommended, any vigorous activity, and 
exercising vigorously at the recommended level 
 

Craig et al. 
(2002) 

N=27 
neighbourhoo
ds  
 

Ontario, Quebec 
and Alberta, 
Canada 
Urban/small 
urban/ 
suburban 
 

Objective (environmental audit):  
Composite environmental score includes: ‘safety from crime’ 
(lighting, front porches; escape routes; number of people around, 
potential avenues to escape; property maintenance; street type 
etc.); ‘potential for crime’ (graffiti, vandalism, disrepair, potential 
for lurking, street lighting, property maintenance); and other 
variables including: traffic threats, destinations, walking routes, 
aesthetics and social dynamics 

Walking to work  
(From 1996 Census) 

U, E, I, P Increase in environmental score associated with increased 
walking to work 
 



 

Reference Number, 
age, gender Setting Safety, social & built  environment measure s PA outcome Statistical 

adjustment 
Significant associations between safety items and P A 
outcome 

Carnegie et al. 
(2002)  

N=1200 
40-60 yrs 
M+F 

Wollongong, 
Australia  
Setting  NS 
 

Subjective:  
Perceived safety of walking in the area during the day and night; 
composite aesthetic environment score includes: safety for 
walking (day) 

PA: active/inactive. 
Walking: 0–20 
min/week; 21–120 
min/week; >2 hr/week 
 

A, S, E Negative perceptions of aesthetic environment (including 
safety walking during the day) associated with less walking 
 

Steptoe & 
Feldman 
(2001) 

N=658 
18-94 yrs 
M+F 

London area 
Urban 

Subjective:  
Extent of  problems in your area including: litter in the streets; 
smells and fumes; walking around after dark; problems with dogs; 
noise from traffic and other homes; lack of entertainment; traffic 
and road safety; places to shop; vandalism; disturbances by 
neighbours or youngsters. 
Social cohesion & informal social control 

Vigorous PA: 
classified as active or 
inactive 
 

A, S, SES, D No association between neighbourhood problems and PA, 
but neighbourhood problems were associated with poorer 
self-rated health, psychological distress and impaired 
physical function 

Brownson et al. 
(2001) 

N=1818 
18+ yrs 
M+F 

USA 
Setting NS 

Subjective:  
Presence or absence of neighbourhood characteristics including: 
high crime; no safe place; heavy traffic; unattended dogs; street 
lighting 

Moderate; insufficient; 
inactive 

A, S, Eth, I, E High crime and ‘no safe place’ associated with less PA, but 
after non significant after adjustment 
 

Wilcox et al. 
(2000) 

N=2338 
40+ yrs 
F  

USA 
Urban/rural 
 

Subjective:  
Psychosocial barriers, includes ‘lack a safe place’ 
Environmental factors include: heavy traffic; street lights; 
unattended dogs; high levels of crime 

Sedentary; active; 
underactive 

A, E, Eth, 
geographical 
region, stratified 
by U 

No significant association between crime-related safety 
items and PA 

Ross (2000) N=2482 
18-92 yrs 
M+F 

Illinois USA 
Urban/suburban/ 
small 
city/town/rural 
 

Subjective:  
Number of days last week that someone: (1) feared being robbed, 
attacked or physically injured; (2) worried that their home would 
be broken into;  (3) felt afraid to leave the house 

Walking (days/week); 
exercising 
(days/week) 

A, S, MS, Eth, 
E, I, SES, L 

Increased fear associated with reduction in walking 
 
 

King et al. 
(2000) 

N=2912 
40+ yrs 
F 

USA 
Urban/rural/ 
Other 
 

Subjective:  
Lacking safe place to exercise; how safe is it to walk or jog in their 
neighbourhood during the day?  Were the following present: 
heavy traffic, street lights, unattended dogs, high crime 

Sedentary; under 
active; active 

A, E, Em, MS, L, 
stratified by Eth 

No significant association between crime-related safety 
items and PA  
 

Booth et al. 
(2000) 

N=449 
60+ yrs 
M+F 

Australia 
Excludes 
sparely 
populated areas 
 

Subjective:  
Safety or difficulty of walking in the neighbourhood during the day;  
footpaths perceived as safe for walking 

Inactive; active A, S Perceiving footpaths as safe for walking was associated 
with being active 
 

Weinstein et al. 
(1999) 

N=12 767 
18+ yrs 
M+F 

Various states, 
USA 
Setting NS 

Subjective:  
How safe from crime do you consider your neighbourhood to be? 

Physically inactive Eth, E Less perceived safety from crime associated with physical 
inactivity 
 

Sallis et al. 
(1997) 
 

N=110 
M=20.6 yrs 
M+F 

USA 
Urban 

Subjective:  
Composite environmental score includes: street lights, (lack of) 
high crime rates and perceived safety (how safe you feel walking 
in your neighbourhood during the day?) 

Strength exercise; 
vigorous exercise; 
walking for exercise 

A, S, Eth, SES No significant association between composite environmental 
score (including crime-related safety items) and PA 

A, age; Ac, acculturation; BMI, body mass index; C, number of children; Care, care giving; CDS, chronic disease score; CM, club membership; D, deprivation; Diet, adequate intake of fruit and vegetables; DO, dog ownership; DS, 
disability status; DSy, depressive symptoms; E, education; Em, employment; Env, environmental variables; Eth, race & ethnicity; F, female; Fall, afraid of fall; HCP, health care provider; HS, health status, I, income; IT, independent 
travel; K6, psychological distress measure; L, location; LA, living arrangements; Lang, language spoken at home; LTPA, leisure time physical activity; M, male; MC, medical conditions; MS, marital status; MVPA, moderate to vigorous 
physical activity; NOS, neighbourhood open space; P, poverty; PA, physical activity; PDB, positive decision balance, PF, physical functioning; R, length of residence; S, sex; SE, self-efficacy; SES, socio-economic status; Setting NS, 
study setting not specified as urban, suburban or rural; Smoke: smoking history; SS, social support; U, urbanization; Unadjusted reported, statistical adjustment made little difference to the results so unadjusted figures are reported; 
WHR, waist to hip ratio; WS, work status.  All study designs are cross-sectional and all PA outcomes are self-reported (unless otherwise indicated).   
Only crime-related safety measures, or neighbourhood features that might influence crime-related safety, are included in the table.  Some studies document significant findings between other elements of safety (e.g., traffic, dogs) and 
PA; however these findings have not been included.   
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2 . 6 . D I S C U S S I O N  

 

Studies exploring neighbourhood safety and PA have identified somewhat mixed results.  The 

research has a number of limitations associated with the measurement of crime-related safety.  

Many studies rely on ‘global’ measures of safety, which do not explicitly mention the source of 

insecurity, and may be interpreted in various ways by respondents (Ball et al., 2007, Booth et 

al., 2000, Carnegie et al., 2002, Foster et al., 2004, Giles-Corti and Donovan, 2002b, Hoehner et 

al., 2005, Humpel et al., 2004, Li et al., 2005, Lim and Taylor, 2005, Parks et al., 2003, Piro et 

al., 2006, Shenassa et al., 2006, Wilcox et al., 2003).  In questions such as, ‘how safe do you 

feel walking in your neighbourhood at night’ (Piro et al., 2006), or ‘do you feel safe returning to 

your home when it is dark?’ (Shenassa et al., 2006), the threat is implied but the source of 

insecurity is not clearly stated (i.e., is it crime, dogs, or traffic that causes the respondent to feel 

unsafe?) (Hale, 1996).  Moreover, respondents who feel unsafe may not actually be fearful, but 

may judge the risk of victimisation to be high (Ferraro and LaGrange, 1987).  Global measures 

of safety have been criticised for overestimating concern about crime as they present 

respondents with a situation that many would rarely encounter, but nonetheless feel 

apprehensive about (i.e., being alone, walking and at night) (Ferraro and LaGrange, 1987). 

 

Furthermore, many safety ratings are based on judgments about crime and disorder (Ainsworth 

et al., 2003, De Bourdeaudhuij et al., 2003, Evenson et al., 2003, Eyler et al., 2003, Hooker et 

al., 2005, Huston et al., 2003, Mota et al., 2007, Steptoe and Feldman, 2001, Suminski et al., 

2005, Vest and Valadez, 2005, Voorhees and Young, 2003, Weinstein et al., 1999, Wilbur et al., 

2003a, Wilbur et al., 2003b, Young and Voorhees, 2003), whereas it is plausible that emotional 

responses might elicit more consistent associations between ‘neighbourhood safety’ and PA.  

For example, while respondents may believe crime is a problem in their neighbourhood, this 

perception may not correlate with constrained PA unless those respondents are also fearful 

about the crime they perceive.  Ferraro and Lagrange (1987) recommend that researchers 

measuring fear of crime include items that: (1) refer explicitly to ‘fear’ rather than worry or 

concern about crime; (2) specifically mention crime; and (3) are not hypothetical.  Only one 

author reviewed here met these criteria: Ross (2000) identified that people who fear 

victimisation are less likely to walk.  

 

Several studies merged diverse aspects of safety into a composite variable (Ball et al., 2007, 

Carnegie et al., 2002, Giles-Corti and Donovan, 2002b, Humpel et al., 2004, Li et al., 2005, 

Sallis et al., 1997, Suminski et al., 2005).  Sallis et al. (1997) combined neighbourhood features, 

perceived safety and neighbourhood character into an environmental scale and found no 

association with PA.  Where composite measures are analysed, the combined measure may 

obscure effects which might have been apparent had the analysis been conducted on component 
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variables (Humpel et al., 2002).  Another study merged resident perceptions of traffic, lighting 

and crime (Suminski et al., 2005).  While this study identified significant associations between 

safety and walking, the effort may be meaningless if the authors cannot identify which 

dimension of safety (e.g., crime or traffic) is at the core of the problem, and where to channel 

appropriate interventions.   

 

Research has adopted subjective or objective assessments of safety, and some has incorporated 

both.  Objective measures included reported crime (Piro et al., 2006, Doyle et al., 2006) and 

rating police attention (van Lenthe et al., 2005).  It is well documented that crime statistics and 

fear of crime are only weakly associated (Lewis and Maxfield, 1980), and evidence suggests 

that many more people are afraid of crime than are actually victimised (Hale, 1996).  As such, 

perceptions of crime may have a more powerful effect on behaviour than objective measures.  

Other studies used auditors to assess aspects of the environment that promote or deter feelings 

of safety, including disorder, street lighting and surveillance (Ellaway et al., 2005, Shenassa et 

al., 2006, Craig et al., 2002, Pikora et al., 2006).  However, the majority of the research tackling 

the association between safety and PA relies on subjective data.  Pikora and colleagues (2006) 

comment that perceptions of safety may be a more important predictor of walking than objective 

safety ratings, and future work should incorporate both aspects.  Moreover, research that 

combines subjective perceptions and objective neighbourhood features may provide greater 

insight as to whether neighbourhood-level interventions have the potential to ease safety 

concerns. 

 

Physical environmental factors also contribute to the relationship between crime-related safety 

and PA.  For example, street lighting and surveillance from housing provide the opportunity for 

people to monitor the neighbourhood; and incivilities present visual cues that can amplify 

residents’ fears about crime.  While these neighbourhood features may not directly affect PA, 

they may affect perceived safety.  This review has focused on the safety-PA relationship; hence 

it does not provide a detailed exploration of the correlates of safety.  Nevertheless, it is worth 

considering the theoretical pathway linking features of the built environment with PA, as 

perceived safety may mediate any direct association.  Similarly, the social environment and its 

influence on PA may be mediated by crime and perceived safety, and this warrants attention.   

 

Variations in study locations may also contribute to mixed findings.  The literature spans 

diverse climates, locations and cultures, which may promote or inhibit outdoor activity; and the 

degree of urbanization (i.e., urban, suburban, rural) may affect exposure to factors that influence 

safety perceptions (e.g., crime, incivilities, surveillance, lighting) (Wilcox et al., 2000).  

Moreover, studies in single settings may have limited variability in objective or perceived 
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safety, thereby hindering the possibility of finding significant associations between safety and 

PA (Hoehner et al., 2005).  

 

Finally, walking or PA outcomes differ in measurement and classification; and in some 

instances this may affect results.  It seems commonsense that walking conducted locally may be 

affected by respondents’ perceptions of the neighbourhood, whereas walking conducted outside 

the local area may not (Shenassa et al., 2006).  Despite some exceptions (Humpel et al., 2004, 

Pikora et al., 2006, Suminski et al., 2005), most research does not explicitly state whether the 

respondent’s walking took place in their neighbourhood.  Moreover, the majority of the research 

recorded PA (usually inclusive of walking).  Again, it is conceivable that only PA conducted in 

neighbourhood public spaces would be limited by perceptions of crime and safety.  Gym 

workouts, attending dance classes or gardening at home may contribute towards a respondent’s 

PA classification, but these activities are unlikely to be seriously constrained by neighbourhood 

crime.   

 

 

2 . 7 . C O N C L U S I O N  

 

To date there is insufficient evidence to conclude that crime-related safety influences PA.  

Nonetheless, the results presented suggest that, particularly for women and older adults, crime-

related safety may constrain PA.   

 

This review highlights some limitations and inconsistencies with the research to date.  In 

particular, the conceptualisation and measurement of safety requires attention.  Much of the 

research relies on inadequate measures of crime, which do not make explicit the source of 

insecurity; and judgments about crime may not influence behaviour unless the perceived crime 

also causes an emotional reaction.  Moreover, real or perceived neighbourhood safety may only 

constrain PA that takes place in local public spaces, drawing into question the relevance of 

some PA outcomes.   

 

Many neighbourhood characteristics may not directly affect PA; however these features may 

influence crime and residents’ perceptions of safety.  Future research might explore direct and 

indirect effects on PA, by exploring how social and built environment characteristics influence 

residents’ safety, and how safety mediates the relationship between environmental factors and 

PA.  Finally, all studies examining safety and PA in this review employed cross-sectional study 

designs.  Longitudinal studies would assist in drawing conclusions about causality.  

Consideration of these recommendations could enhance the evidence base and provide insights 

into appropriate interventions. 
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2 . 9 . E P I L O G U E  

 

Since the publication of the literature review, the number of quantitative publications examining 

the relationship between crime-related safety and physical activity has steadily grown.  Table 

2.2 presents an update of the recent publications not addressed in the main review paper, 

covering the period up to July 2009.  This epilogue offers a brief summary and discussion of the 

newer literature, highlighting both consistencies with, and advances since, the published 

manuscript. 

 

Despite the influx of new studies, the previous discussion points regarding the measurement of 

crime-related safety still apply.  Most findings are based on subjective measures of safety, with 

a minority of studies using objective measures only (Suminski et al., 2008, Gauvin et al., 2008), 

and several studies exploring both subjective and objective (Miles, 2008, McGinn et al., 2008, 

King, 2008, Stafford et al., 2007).  For the most part, studies drawing on residents perceptions 

of crime-related safety continue to rely on judgements about crime (Bergman et al., 2009, 

Granner et al., 2007, King, 2008, McGinn et al., 2008, Pichon et al., 2007, Reed and Ainsworth, 

2007, Shigematsu et al., 2009, Sallis et al., 2009, Velasquez et al., 2009), global measures of 

safety (Bennett, 2000, Miles, 2008, Nagel et al., 2008, Parkes, 2006, Scott et al., 2009, Tucker-

Seeley et al., 2009), or a combination of both (Cerin et al., 2009, Sallis et al., 2007, Sugiyama 

and Ward-Thompson, 2008, Sugiyama et al., 2009).   

 

Notably, subjective measures conceptualised as fear (or worry) about crime were included in 

three studies (Dawson et al., 2007, Stafford, 2007, Roman et al., 2009).  Two studies reported 

no association between fear and physical activity (Dawson et al., 2007, Roman et al., 2009); 

however one reported that, for a sample of older civil servants, participation in vigorous 

physical activity was lower among those reporting greater fear of crime; although there was no 

association with walking (Stafford, 2007).  Another two studies incorporated items asking 

whether other people in the neighbourhood were afraid, but neglect to mention the source of 

their fears (i.e., crime) (Stafford et al., 2007, Wen et al., 2007) suggesting they may be more 

appropriately conceptualised as ‘global’ measures of safety than fear of crime.  Both studies 

amalgamated their fear item with other variables to generate composite safety scales.  For 

instance, neighbourhood-level disorder (an aggregated variable comprising fear, threats from 

neighbours, trust in neighbours, litter and vandalism) correlated with lower aggregate levels of 

participation in sports clubs and activities (Stafford et al., 2007).  Similarly, Wen et al. (2007) 

generated a composite variable, combining respondents perceptions that other people were 

afraid at night with their judgements about park safety during the day and night.  Rating higher 

on the perceived safety composite score was associated with walking as recommended, however 

this attenuated after further adjustment (Wen et al., 2007).   
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Studies using objective data typically conducted environmental audits to capture aspects of 

physical disorder or neighbourhood upkeep (i.e., suburban incivilities) (Suminski et al., 2008, 

Miles, 2008, King, 2008), surveillance from homes (King, 2008), and street lighting (Suminski 

et al., 2008).  One audit instrument focused on auditors feelings of safety with regard to 

potential threats from crime and traffic (Gauvin et al., 2008).  Other objective data sources 

included crime statistics (Stafford et al., 2007, McGinn et al., 2008, King, 2008, McDonald, 

2008), the number of police and special constables, and missed waste collections and vacant 

land as indicators of physical dereliction (Stafford et al., 2007).   

 

There is some evidence to suggest the classification of objective crime into sub-categories can 

influence results.  For example, McDonald (2008) found violent crimes were negatively 

associated with walking; however property and quality of life crimes (e.g., prostitution, 

disorderly conduct) were not.  Further, McGinn and colleagues (2008) identified an association 

between total crimes and leisure time physical activity.  This association strengthened when 

crime was restricted to more serious criminal offences (e.g., murder, rape, robbery, aggravated 

assault, burglary, vehicle theft), and attenuated when limited to incivilities or traffic-related 

offences.  These findings indicate a need for increased specificity for objective crime measures. 

 

In the recent literature there is a noticeable shift towards researchers focusing on attributes of 

the built environment that might influence perceptions of crime and safety, with a specific focus 

on physical disorder and suburban incivilities.  At the positive end of this spectrum, perceived 

attractiveness (including the absence of litter, rubbish and graffiti) was associated with 

recreational physical activity (Sugiyama et al., 2009) and transport walking (Cerin et al., 2009).  

Conversely, studies exploring social and physical disorder also confirm the relevance of 

negative visual cues to physical activity research.  The presence of incivilities may be 

particularly germane for older adults.  Studies with older samples highlighted associations 

between perceived disorder and less walking (Mendes de Leon et al., 2009), decreased total and 

leisure walking time (even with adjustment for perceived safety) (Nagel et al., 2008), and lower 

odds of recreational walking (Sugiyama and Ward-Thompson, 2008).   

 

However there were some counterintuitive findings.  For a small sample of older adults, 

objective physical incivilities were positively associated with walking for errands (King, 2008).  

King (2008) suggested this finding was a function of the social and physical disorder that 

clusters in urban neighbourhoods, which typically have more destinations to promote walking 

for errands.  In urban neighbourhoods with high levels of pedestrian traffic, more physical 

disorder is one consequence of the high volume of people using public space (Suminski et al., 

2008).  Counterintuitive associations between disorder and physical activity also stemmed from 

research applying subjective measures of disorder, with more perceived disorder associated with 
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transport walking (Parkes, 2006) and overall activity (Poortinga, 2006).  As mentioned, 

residents who frequent the neighbourhood public spaces may be exposed to, and there-fore more 

conscious of physical incivilities (Duncan and Mummery, 2005). 

 

The pathway linking incivilities with constrained physical activity may be direct (i.e., disorder 

detracts from the neighbourhood aesthetic, creating a less pleasant walking environment), or 

mediated by perceptions of safety.  However there is mixed evidence on mediation, suggesting 

both pathways present plausible scenarios.  Women in neighbourhoods objectively rated as 

having few physical incivilities were more likely to engage in occasional physical activity.  

Perceived safety was explored as a possible mediator of this association, but had no effect 

(Miles, 2008).  Conversely, in a small sample of older adults, there was evidence that perceived 

safety did mediate the association between objective physical incivilities and total physical 

activity (King, 2008). 

 

Overall, few studies specified whether self-reported physical activity took place within the 

resident’s immediate neighbourhood or occurred elsewhere.  However there were exceptions 

(Handy et al., 2008, Sugiyama et al., 2009, McGinn et al., 2008).  Sugiyama et al. (2009) 

refined their outcome to physical activity that took place in the streets near home, and McGinn 

et al. (2008) supplemented other physical activity outcomes with one specifying leisure time 

physical activity undertaken outdoors near home.  In the latter study, participants who perceived 

a safer neighbourhood (a composite scale comprising street lighting, surveillance from homes, 

social interaction with walkers, and perceptions of crime and safety) were more likely to be 

active, and this association strengthened when the focus narrowed to outdoor leisure time 

activities near home (McGinn et al., 2008).  Furthermore, one study was distinguished by its 

application of objective, rather than self-reported measures of physical activity.  Bennett et al. 

(2009) recruited low income residents of housing complexes in the USA to wear pedometers, 

giving an objective measure of physical activity.  Although it was not possible to distinguish 

where participants’ physical activity transpired, the authors identified that women who felt 

unsafe achieved fewer steps per day (Bennett et al., 2007).   

 

The majority of the studies were cross-sectional, however in an important addition to the 

literature, two studies utilised prospective study designs (Dawson et al., 2007, Sallis et al., 

2007) and one study adopted a quasi-longitudinal design (Handy et al., 2008).  For a sample of 

older adults, Dawson et al. (2007) found worry about personal safety decreased between 

baseline and follow-up, however this improvement was not mirrored by increased walking or 

physical activity.  However, Sallis et al. (2007) identified that for women who were classified as 

inactive at baseline, judging the neighbourhood to have high crime was associated with less 

time spent per week in moderate to vigorous physical activity at follow-up six months later.  In 
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their quasi-longitudinal study, Handy et al. (2008) identified that current perceptions of safety (a 

composite of crime, traffic, street lighting and general feelings of safety), and improvements in 

perceived attractiveness (including a high level of upkeep), socialising and physical activity 

infrastructure all correlated with neighbourhood physical activity; although attractiveness was 

the most important explanatory variable.  While the mixed findings of these studies tend to 

emulate those of the cross-sectional studies, they add to a growing body of literature that 

suggests some association between crime-related safety and physical activity.   

 

In summary, the recent literature indicates a growing interest in crime-related safety as a barrier 

to physical activity.  The role of safety appears to increasingly be the focus for researchers, 

rather than a token inclusion, and this is reflected in a gradual shift towards a better 

conceptualisation of perceived safety and physical disorder or neighbourhood upkeep measures.  

While not definitive, the body of quantitative evidence supporting the association between 

crime-related safety and constrained physical activity is steadily increasing.  However, much of 

the recent literature continues to lack specificity for both independent variables and dependent 

outcomes.   

 

This thesis seeks to advance understanding of the relationship between safety and walking by: 

(1) using a social-ecological approach to examine the physical environmental influences on 

perceived safety and walking; (2) incorporating greater specificity in the measurement of both 

independent and dependent variables, with a particular focus on emotional reactions to crime 

(i.e., fear of crime) and its association with transport and recreational walking conducted inside 

the neighbourhood; and (3) utilising subjective and objective data to give greater insight into the 

potential for physical environmental interventions to ease feelings of insecurity and promote 

walking. 

 



 

Table 2.2 Characteristics of recent studies examini ng relationships between neighbourhood safety varia bles and physical activity 

Reference Number, age, 
gender Setting Safety, social & built  environment measure s PA outcome Statistical 

adjustment 
Significant associations between safety items and P A 
outcome 

       
Sugiyama et 
al. (2009) 

N=2194 
20-65 yrs 
M+F 
 

Adelaide, 
Australia  
Setting NS 

Subjective:  
Attractiveness included: lots of greenery; tree cover along 
footpath; attractive buildings and homes; interesting things to look 
at; free from litter, rubbish & graffiti 
Safety included: few petty crimes; few major crimes; safe to walk 
around during the day/night 
 

Number of days 
participants used the 
streets near home for 
PA (dichotomised)  

A, S, E, WS, I No significant association between safety items and PA, 
however perceived attractiveness (including litter/graffiti 
item) was associated with higher levels of recreational 
physical activity 

Bergman et 
al. (2009) 

N=1470 
18-74 yrs 
M+F 
 

Sweden 
Setting NS 

Subjective: 
The crime rate in my neighbourhood makes it unsafe to go on 
walks during the day; the crime rate in my neighbourhood makes 
it unsafe to walk at night 

PA & walking 
frequency & duration 
over past 7 days 
recoded as low, 
moderate & high 

A, S, HS, BMI, 
E, Em, MS, 
Smoke 

Participants in the lowest perceived crime safety tertile (i.e. 
perceive less crime) were more likely to be in the middle 
(80-300) or upper tertiles (>300) for walking.   
There was no significant association for crime safety & PA 

Tucker-
Seeley et al. 
(2009) 

N=18370 
≥50 yrs 
M=65 yrs 
M+F 
 

USA  
Setting NS 

Subjective:  
Respondents were asked to rate the safety of their neighbourhood 
(responses: excellent, very good & good recoded as ‘safe’; fair & 
poor recoded as ‘unsafe’) 

LTPA A, S, MS, Eth, 
E, I, household 
wealth, 
functional 
limitations 
 

Perceiving the neighbourhood to be safe was associated 
with higher mean LTPA, however this attenuated and 
became non-significant after further adjustment for self-
rated health 

Cerin et al. 
(2009) 

N=2194 
20-65 yrs 
M+F 
M=46.3 yrs 
 
 

Adelaide, 
Australia 
Setting NS 

Subjective:  
Attractiveness included: lots of greenery; tree cover along 
footpath; attractive building and homes; interesting things to look 
at; free from litter rubbish & graffiti 
Safety included: few petty crimes; few major crimes; safe to walk 
around during the day/night 

Walking for transport: 
(1) frequency of 
walking (number of 
days) & (2) total 
weekly minutes of 
walking 
 

A, S, children, 
household size, 
average weekly 
working hours 

Differences in perceived attractiveness (including 
litter/graffiti item) accounted for higher mean values for 
frequency of transport related walking in high and medium 
income neighbourhoods 

Scott et al. 
(2009) 

N=1815 
M+F 
18-65 yrs 
Non Hispanic 
Whites/African 
Americans 

Southern 
Louisiana and 
Los Angeles, 
USA 
Urban census 
tracts 

Subjective:  
How safe the respondent feels when outside in their 
neighbourhood 

Utilitarian walking & 
recreational walking  

A, S, BMI, I, L, 
Car,  Env, 
Neighbourhood 
SES, stratified 
by Eth 

Feeling unsafe was associated with less utilitarian walking 
for African Americans; 
Feeling unsafe associated with less recreational walking for 
African Americans in Louisiana whereas it was associated 
with more recreational walking for African Americans in Los 
Angeles  
 

Sallis et al. 
(2009) 

N=11541 
18-65 yrs 
M+F 
 

Towns of cities 
with populations  
≥ 30000  
(excludes rural) 
from Belgium, 
Brazil, Canada, 
Columbia, 
(China) Hong 
Kong, Japan, 
Lithuania, New 
Zealand, 
Norway, 
Sweden, USA 
 

Subjective:  
Crime rate makes it unsafe to walk at night 

Meeting the guidelines 
for moderate amounts 
of PA 

A, S, L No significant association between crime-related safety 
items and PA 



 

Reference Number, age, 
gender Setting Safety, social & built  environment measure s PA outcome Statistical 

adjustment 
Significant associations between safety items and P A 
outcome 

Mendes de 
Leon et al. 
(2009) 

N=4317 
M=74.5 yrs 
M+F 

Chicago, USA 
Urban 

Subjective:  
Individual level social cohesion and disorder scales: 
Social cohesion included: do you know neighbours by name; 
neighbours with whom you can have a friendly talk; neighbours 
taking care of each other; neighbours and friends talking outside 
Safety related problems and disorder included: poor sidewalks & 
broken curbs; vandalism. 
(Individual measures were aggregated to create neighbourhood 
level social cohesion and disorder) 

Total walking (in 
minutes); walking for 
exercise; other 
walking 

A, S, E, I, MC, 
MS, R, season 
 

Individual-level social cohesion was positively associated 
with total walking;  
Neighbourhood-level social cohesion was associated with 
total walking, but attenuated after adjustment for individual-
level social cohesion;  
Neighbourhood level disorder was negatively associated 
with walking, and strengthened after adjustment for 
individual-level disorder  (individual-level disorder had a 
weak positive association with walking p value=0.06) 
Further adjustment for race did not alter associations for 
social cohesion, but reduced neighbourhood-level disorder 
to non-significance 
 

Velasquez 
et al. (2009) 

N=6317 
18-64 yrs 
M+F 
 

Texas, USA 
Setting NS 

Subjective:  
For walking at night, would you describe the street lighting in your 
neighbourhood as (very good to very poor); how safe from crime 
do you consider your neighbourhood to be (extremely safe to not 
at all safe); generally speaking, would you say most people in 
your neighbourhood could be trusted (yes/no) 
 
 

LTPA & meeting 
recommendations for 
MVPA 

A, E, I, Eth, 
Stratified by S 

For women, street lighting, safety from crime and trusting 
neighbours were associated with LTPA; whereas 
neighbourhood safety and trusting neighbours were 
associated with meeting recommendations.   
Safety-related perceptions were not associated with men’s 
PA 

Shigematsu 
et al. (2009) 

N=1623 
20-97 yrs 
M+F 

King County, 
Seattle, USA 
High & low 
walkable/income 
neighbourhoods 
 

Subjective:  
Crime safety: There is a high crime rate in my neighbourhood; the 
crime rate in my neighbourhood makes it unsafe to go on walks 
during the day; the crime rate in my neighbourhood makes it 
unsafe to walk at night 
 

Walking for transport 
& walking for leisure 

S, BMI, E, I, 
drivers license, 
Stratified by A 

Higher safety from crime associated with less transport 
walking for 20-39 yrs and 50-65 yrs, & less recreational 
walking for 20-39 yrs 

Roman et 
al. (2009) 

N=328 
M+F 
M=47 yrs 
African 
American 

Chicago USA. 
Public housing 
developments 
Urban 

Subjective:  
Fear of walking: how often fear of crime kept them from walking 
outdoors 
Violence: The degree to which the following were problems in the 
neighbourhood: robberies/attacks, gangs and shootings/general 
violence 
Social disorder: Did respondents find the following to be a 
problem in their neighbourhoods: loitering, selling drugs, using 
drugs, and gang presence.  
Physical disorder: Did respondents find the following to be a 
problem in their neighbourhoods: graffiti and trash 
Collective efficacy (10 items) 

Moderate physical 
activity coded as no 
activity; 1-4 days of 
activity; 4+ days of 
activity 

A, S, E, R, L Perceived violence was associated with fear of walking 
outdoors, however fear of walking did not predict physical 
activity 
 
Collective efficacy was not associated with lower fear of 
walking or physical activity  
 
Fear had a direct effect on health (not mediated through 
physical activity).  Neither fear nor physical activity were 
associated with obesity 
 
 
 

McDonald 
(2008) 

N=359 
Non-white adults 
19+ yrs 
M=44 yrs 
M+F 

Oakland, 
California, USA. 
Urban 

Objective:  
Crime data from Oakland Police Department grouped into 3 
categories: (1) property (arson, burglary, theft & vandalism); (2) 
violent (murder, robbery, assault & battery); & (3) quality of life 
(weapons offences, prostitution, drug arrest, liquor law violations 
& disorderly conduct).  Crime locations were geocoded to the 
census block group & summarised as crimes per 1000 block 
group residents  
 
 

Utilitarian & 
recreational walking 
as number of minutes 
walked per day 

A, S, motor 
vehicle, Eth, DS, 
walking on week 
day or weekend, 
population 
density, 
residential 
index, street 
connectivity 

Violent crimes were negatively associated with minutes 
walked per day.  Property crime and quality of life had no 
significant associations with walking  



 

Reference Number, age, 
gender Setting Safety, social & built  environment measure s PA outcome Statistical 

adjustment 
Significant associations between safety items and P A 
outcome 

Handy et al. 
(2008) 

N=1497 (Cross-
sectional) 
N=1352 (quasi-
longitudinal 
study design) 
M=ranged from 
31.7-42.7 yrs 
across 8 study 
neighbourhoods 
M+F 
 

Northern 
California, USA 
8 traditional & 
suburban 
neighbourhoods 

Subjective:  
Safety, comprised: quiet neighbourhood; low crime rate within the 
neighbourhood; low level of car traffic on neighbourhood streets; 
safe neighbourhood for walking; safe neighbourhood for kids to 
play outdoors; good street lighting 
Attractiveness, included: attractive appearance of the 
neighbourhood; high level of upkeep in the neighbourhood; variety 
in housing styles; big street trees 
Socialising: included: diverse neighbours in terms of ethnicity, 
race & age; lots of people out & about within neighbourhood; lots 
of interaction among neighbours; economic level of neighbours 
similar to my level 
 

Number of days in the 
past week of MVPA 
somewhere in the 
neighbourhood 

Cross-sectional: 
A, E, Em, C, 
limitations on 
walking, travel 
attitudes 
 
Quasi-
longitudinal: A, 
E, C,  limitations 
on walking, 
travel attitudes 
 

Cross-sectional analysis: Those with higher attractiveness 
scores (including neighbourhood upkeep), and socialising 
scores tended to engage in MVPA within the neighbourhood 
 
Quasi longitudinal: current perceived safety, changes in 
perceived attractiveness, socialising & PA options were 
associated with MVPA within the neighbourhood 

King (2008) N=190 
M=74 yrs 
M+F 

Denver USA 
Urban (high 
walkable) to 
suburban (low 
walkable) 

Subjective:  
Perceptions of walkability, access to resources, traffic & crime 
safety.  Safety from crime (from NEWS) includes: my streets are 
well lit at night; walkers & bikers on the streets of my 
neighbourhood can be easily seen by people in their homes; I see 
& speak to other people when I am walking in my neighbourhood; 
there is a high crime rate in my neighbourhood; the crime rate in 
my neighbourhood makes it unsafe to go on walks during the day; 
the crime rate in my neighbourhood makes it unsafe to go on 
walks at night (6 items combined into single scale) 
 
Objective (environmental audit): 
Safety from crime (territoriality): homes with front porches; homes 
with high border markers; surveillance; security bars on windows; 
security signs & neighbourhood watch signs. 
Aesthetics: Condition of buildings; houses with front yards; 
houses with front lawn/landscaping/planters/gardens; overall 
condition of grounds/yards; vacant/undeveloped land; trees & 
shade. 
Social capital: public courtesies (e.g. public benches, lighting); 
buildings with broken windows; for sale signs; for rent signs; 
graffiti & litter 
Presence of people: observed sitting; standing; walking etc. 
 
Other secondary objective sources: 
Crime statistics from census 2000: sum of homicides; sexual 
assaults; violent assaults & other assaults per resident population 
 
 

Frequency of walking 
for errands, home 
based PA, community 
based activity, & 
weekly energy 
expenditure in 
moderate and total PA 

A, S, I, CDS Walking for errands: More physical incivilities were positively 
associated; 
Community based activity: pleasant aesthetics (e.g. yard 
maintenance, less litter) were positively associated, 
whereas window security bars and violent crime rates were 
negatively associated; 
Weekly calories expended: graffiti; total incivilities & window 
bars were negatively associated, whereas neighbourhood 
watch signs were positively associated. 
Many of these associations attenuated when the mediators 
(1) perceived social cohesion; & (2) perceived safety from 
crime were included, for example: yard 
maintenance/window bars/litter & community based activity 
was mediated by social cohesion; yard maintenance and 
community based activity was also mediated by safety from 
crime; incivilities/window bars and total PA was mediated by 
safety from crime 

Nagel et al. 
(2008) 

N=546 
65+ yrs 
M=74 yrs 
M+F 
 
 

Portland, 
Oregon, USA 
Setting NS 

Subjective:  
(Aggregated at neighbourhood level) Perceived problems: Rate 
whether gangs; graffiti; violent crime; vandalism, burglary; 
abandoned or boarded up buildings & alcohol or drug use were a 
problem in their neighbourhood. 
Neighbourhood safety: it is safe to walk or jog alone in my 
neighbourhood during the day  
 

Weekly walking time 
analysed as: (1) total 
walking time; & (2) 
leisure walking time 

A, S, Eth, I, E, 
HS, walking SE, 
P, perceived 
safety 

An increased number of neighbourhood problems was 
associated with decreased total and leisure walking time  



 

Reference Number, age, 
gender Setting Safety, social & built  environment measure s PA outcome Statistical 

adjustment 
Significant associations between safety items and P A 
outcome 

Miles (2008) N=2123 
Median=48 yrs 
M+F 

7 European 
cities: Angers, 
France; Bonn, 
Germany; 
Budapest, 
Hungary; 
Bratislava, 
Slovakia; Forli, 
Italy; Geneva, 
Switzerland; 
Vilnius, 
Lithuania 
Context NS 

Subjective:  
Do you feel safe returning to your home when it is dark (yes, to 
some extent, no not at all) 
 
Objective (environmental audit):  
The physical disorder index combined the presence of graffiti, 
presence of litter & absence of vegetation displayed on outside 
walls, balconies or windows. 

No current PA, 
occasional PA & 
frequent PA 
 
Other outcomes: 
encouraging children’s 
playground use & 
perceived safety 

A, S, MS, E, DS, 
R, L, household 
size, tenure 
 
PA analysis 
stratified by S 

Women living in neighbourhoods rated as having low 
physical disorder were associated with occasional PA.  
Perceptions of safety did not mediate this association & 
there was no association between perceived safety and PA 
 
Adults in areas with high physical disorder were less ready 
to encourage their children’s use of local playgrounds (minor 
mediation through perceived safety) 

McGinn et 
al. (2008) 

N=1659 (full 
sample) & 
n=303 (sub-
study with 
objective crime 
data) 
18+ yrs 
M+F 
 

Forsyth County, 
NC & Jackson, 
MS, USA 
 

Subjective:  
Crime safety index: My streets are well lit at night; walkers & 
bikers on the streets of my neighbourhood can be easily seen by 
people in their homes; I see & speak to other people when I am 
walking in my neighbourhood; there is a high crime rate in my 
neighbourhood; the crime rate in my neighbourhood makes it 
unsafe to go on walks during the day; the crime rate in my 
neighbourhood makes it unsafe to go on walks at night (6 items 
combined into single scale) 
Participants were also asked if crime or fear for personal safety 
was a barrier to being physically active (yes/no). 
 
Objective:  
Police calls for service within 1 mile of participants homes over 1 
year proceeding survey (for a sub-sample of 303 residents in 
Winston-Salem NC).  Classified as: (1) total crimes; (2) criminal 
offences (including murder, rape, robbery, aggravated assault, 
burglary, larceny-theft, motor vehicle theft & arson); (3) incivilities 
(e.g., drunkenness & graffiti) & (4) traffic-related offences (e.g., 
traffic accidents, hit & runs, reckless driving, driving under the 
influence, traffic violations) 

Meet 
recommendations, 
insufficiently active, 
inactive; outdoor 
LTPA (near home); 
transport walking 

Different 
adjustment for 
different models 
from: 
A, Eth, S, L, E, 
MS, C, I, motor 
vehicle, general 
health, DS, area 
SES 
 
Some analyses 
stratified by S 

Perceptions: Participants who perceived less crime (crime 
safety index) were more likely to be active than inactive.  
This association strengthened when the analysis only 
considered outdoor leisure activities.  Those that perceived 
crime was not a barrier to PA were more likely to meet 
recommendations or be sufficiently active.   
Objective crime (n=303):  participants in areas with low total 
crime were more likely to meet recommendations (this was 
strongest for criminal offenses & attenuated for 
incivilities/traffic). 
Combined models: after controlling for ‘crime as a barrier’, 
objective total crime was associated with meeting 
recommendations & objective criminal offences was 
associated with meeting recommendations & more outdoor 
PA 

Gauvin et al. 
(2008) 

N=2614 
45+ yrs 
M+F 
 

Montreal, 
Canada 
Urban 

Objective (environmental audit): 
Composite crime & traffic safety measure included: safety/feeling 
threatened with the potential for crime; threat of traffic to 
pedestrians; safety/feeling comfortable with the potential for 
crime; & threat of traffic to cyclists.   
Composite crime & traffic safety measure recoded into high 
(highest quintile), average (second, third & fourth quintiles) & low 
(lowest quintile) 
 

Total walking (for any 
motive) & recreational 
walking (5 times per 
week for 30 minutes) 

A, S, E, I, 
drivers license, 
immigrant, Em, 
MS, R, HS, 
walking aid, 
Smoke, PA, 
BMI, season  

Total walking: participants in the lowest safety quintile were 
more likely to walk & those in the highest safety quintile 
were less likely to walk (compared to the average).  This 
attenuated when other environmental factors were included 
in the model 

Sugiyama & 
Ward 
Thompson 
(2008) 

N=268 
65+ yrs 
M=75 yrs 
M+F 

England, 
Scotland & 
Wales, UK 
Urban/rural 

Subjective:  
Attributes of NOS included: (1) nuisance in NOS: dogs & dog 
fouling make NOS unpleasant, youngsters hanging around in the 
NOS are a problem in my neighbourhood; (2) safety: NOS is safe 
to walk in after dark, the paths to NOS are safe to walk after dark, 
NOS is free from crime.  Other attributes were pleasant NOS, 
good paths to NOS, good facilities & water features 

Walking for recreation 
& walking for transport 
(recoded into high & 
low)  

A, S, E, former 
occupation 

Nuisance in NOS was associated with lower odds of 
recreational walking (pleasant NOS was associated with 
greater odds); 
Good paths and good facilities were associated with 
transport walking; 
Safety was only associated with both walking outcomes in 
the univariate analysis 



 

Reference Number, age, 
gender Setting Safety, social & built  environment measure s PA outcome Statistical 

adjustment 
Significant associations between safety items and P A 
outcome 

Bennett et 
al. (2007) 

N=1180 
18+ yrs 
M=49 yrs 
M+F 
Low income  
 

Metropolitan 
Boston, USA 
Housing 
complexes 
Urban 

Subjective:  
How safe do you feel walking alone in your neighbourhood during 
the (1) day time & (2) night time (responses: safe, a little safe, 
unsafe) 

Objective:  
Steps per day based 
on wearing a 
pedometer for 5 days 

A, BMI, Eth, Em 
Stratified by S 

For women, feeling unsafe at night was associated with 
fewer steps per day 

Granner et 
al. (2007) 

N=1806 
18+ yrs 
M+F 

2 adjacent 
counties in 
southwest USA 
Setting NS 

Subjective:  
Safety of recreational areas in the county that respondent may 
use for PA; safety of trails from crime; condition of lighting in 
neighbourhood. 

Meets PA 
recommendations & 
regular walking (≥ 5 
times per week for ≥ 
30 minutes) 

A,S, Eth, E, Em In final multivariate models safety of trails from crime was 
negatively associated with PA (controls for SE, exercise 
partner, number of recreation facilitates); and regular 
walking (controls for SE, mapped walking routes, number of 
recreation facilitates) 

Dawson et 
al (2007) 

N=750 
(baseline) 
N=551 (FU) 
M+F 
M=66yrs 

England & 
Scotland 
Setting NS 
Prospective 
study design 

Subjective:  
I worry about my personal safety around where I live (i.e., being 
attacked) 

MET  hours per week 
leisure walking & total 
PA 

 Worry about personal safety reduced between baseline and 
follow-up, but no associations between perceived barriers to 
neighbourhood walking and changes in walking/PA 

Wen et al 
(2007) 

N=41454 
M=44 yrs 
M+F 

California, USA 
Setting NS 

Subjective:  
Composite safety variable included: (1) many people in this 
neighbourhood are afraid to go out at night;  (2) the park or 
playground closest to where I live is safe during the day; (3) the 
park or playground closest to where I live is safe at night 
Social cohesion 
 

Walking at 
recommended levels 
(150 minutes per 
week) 

A, S, Eth, BMI, 
E, MS, Em, 
SES, % life in 
USA 

Perceived neighbourhood safety was associated with higher 
odds of walking as recommended, but attenuated & became 
non-significant after adjustment for social cohesion, SES & 
access to open space 
Social cohesion was positively associated with walking as 
recommended in final model 

Suminski et 
al. (2007) 

N=60 street 
segments 
 

Large mid-
western city, 
USA 
Urban 
Observational 
study design 

Objective (environmental audit):  
Aesthetics included: properties with graffiti; pieces of litter; 
properties with chipped paint; number of trees; properties with 
flowers; grass height; & landscapable areas 
Street characteristics included number of street lights 

Number of walkers, 
cyclists & joggers 
observed during 6 x 
10 minute periods 
reclassified as higher 
walked vs. non-highly 
walked 
 

 More walkers were observed in segments with higher traffic 
volume, defective sidewalks, more litter, less landscaped 
area, more graffiti, and fewer properties with flowers 

Stafford et 
al. (2007) 

N=6336 
50-75 yrs 
M+F 
Civil servants  
 
 

London, 
England 
Setting NS 

Subjective:  
Fear of crime: how worried are you about the following events in 
your neighbourhood: (1) home being broken into; (2) being 
mugged or robbed; (3) car being stolen or things being stolen 
from the car; or (4) being raped (responses: very worried, fairly 
worried, not very worried, not worried at all) 

Various mental health 
& physical functioning 
outcomes, including: 
time spent walking 
outside home/work & 
occasions per week of 
vigorous PA 
 

 Participation in vigorous PA, contact with friends and social 
activities were lower among participants with greater fear of 
crime.  There was no association for walking 
 
The primary focus for the paper was on mental health and 
physical functioning outcomes 

Reed & 
Ainsworth 
(2007) 

N=566 
M+F 
Freshman, 
sophomores, 
juniors & seniors 

South eastern 
USA 
University 
campus 
Rural 

Subjective:  
Perceived safety from crime (responses: extremely safe, quite 
safe, slightly safe, not at all safe, don’t know) 

Number of days in the 
past week the student 
engaged in: (1) 
vigorous activity, (2) 
moderate intensity 
activity, (3) flexibility 
(i.e. stretching 
exercises); & (4) 
muscular strength or 
endurance 
 

Stratified by S Perceptions of safety from crime associated with muscular 
strength/endurance for men 



 

Reference Number, age, 
gender Setting Safety, social & built  environment measure s PA outcome Statistical 

adjustment 
Significant associations between safety items and P A 
outcome 

Sallis et al. 
(2007) 

N=861 
35-75 yrs 
M+F 
 

3 regions of the 
USA 
Prospective 
study design 
Participants 
inactive at 
baseline 

Subjective: 
(Measured at baseline)  Does your neighbourhood have high 
crime? (analysed individually & as a composite score with 10 
items) 
How safe do you feel walking in your neighbourhood during the 
day?  
These 2 measures were also combined into a single crime-safety 
variable 
 

MVPA in minutes per 
week (measured at 6 
months) 

Baseline MVPA; 
Stratified by S 

For women, perceiving high crime was associated with 
about 1 hour less MVPA per week  

Pichon et al. 
(2007) 

N=526 
F Latinas 
21-74 yrs 
Median=33 yrs 

South west 
region of San 
Diego County, 
USA 
Setting NS 
 

Subjective: 
6 dichotomous items were used to assess safety/aesthetics 
including the presence of crime, lighting, dogs, grassy 
spaces/trees, filth and vehicle exhaust in the neighbourhood 

Meets PA guidelines 
through vigorous 
activity, moderate 
activity or a 
combination & walking 

E, MS No significant association between safety/aesthetics 
variables and PA 

Stafford et 
al. (2007) 

N=6848 (BMI) 
N=5384 (WHR) 
M+F 
 

England & 
Scotland 
Health survey 
participants 
Setting NS 

Subjective:  
Contextual neighbourhood disorder based on a separate survey 
sent to people living in the same neighbourhoods as the health 
study participants (all responses aggregated), included: 
People would be afraid to walk alone in this area after dark; 
neighbours are threatening; most people in this area can’t be 
trusted; this area is always full of litter & rubbish; vandalism & 
graffiti are a big problem in this area 
 
Objective:  
From secondary sources converted to postcode scale: crime 
(violent crime rate per 1000 population), policing (number of 
special constables & police), physical dereliction (number of 
missed waste collections per 100000 collections & vacant/derelict 
land in ha) 
 

PA based on average 
proportion of people 
participating in sports 
clubs (from the 
neighbourhood 
survey)  
 
Individual level PA 
was not available 
 

A, S, social 
class 

In areas with greater neighbourhood disorder (combining 
disorder, fear, trust, vandalism/graffiti, litter/rubbish), 
aggregate levels of participation in sports clubs & activities 
were lower 
 
The main outcomes for were BMI & WHR.   Neighbourhood 
disorder was indirectly associated with BMI through 
participation in sporting clubs 

Parkes & 
Kearns 
(2006) 

N=9592 
M+F 
16-59 yrs 

Scotland, UK 
Setting NS 
 

Subjective:  
Social disorganisation: (1) crime: assault; house burglary; car 
theft; or vandalism to property experienced during previous year; 
(2) neighbourhood safety: safe to walk in the neighbourhood in 
the evening; (3) neighbourhood problems: average frequency 
measure for 5 different types of problem: noisy neighbours; 
vandalism; groups of young people; drink/drug abuse; 
rubbish/litter; (4) disputes with neighbours: number of serious 
disputes during the past year 
Physical environment: (1) appearance: like area well maintained; 
nicely landscaped/open spaces; good outlook/view; (2) noise: like 
quiet/peaceful 
Community support & engagement: (1) length of residence: length 
of residence in property; (2) like people: like friendly people; good 
neighbours; community spirit; near family; (3) help from 
neighbours: expect to receive help in 3 situations: if alone at 
home; if want advice; if needed home looked after when empty; 
(4) sense of community involvement: how involved do you feel in 
the local community 

Walking to get 
somewhere (top 
quintile); & walking for 
fitness/pleasure (top 
quintile) 
 

A, S, DS, 
economic 
activity, tenure, 
motor vehicle 

Perceiving the neighbourhood to be unsafe to walk in the 
evening was associated with lower odds of walking for 
fitness/pleasure (but was not associated with walking to get 
somewhere); 
High levels of vandalism/litter were associated with greater 
odds of walking to get somewhere; 
Liking the appearance of the neighbourhood was associated 
with greater odds of walking to get somewhere & walking for 
fitness/pleasure; 
Community involvement was associated with greater odds 
of walking to get somewhere & walking for fitness/pleasure 



 

Reference Number, age, 
gender Setting Safety, social & built  environment measure s PA outcome Statistical 

adjustment 
Significant associations between safety items and P A 
outcome 

Poortinga 
(2006) 

N=14836 
16+ yrs 
M+F 
 

England, UK 
Urban/suburban/
rural 

Subjective:  
Social nuisances: (1) how much are teenagers hanging around on 
the streets a problem in their local area; (2) how much is 
vandalism, graffiti or deliberate damage to property a problem in 
their local area. 
Friendliness of the neighbourhood: (1) this area is a place I enjoy 
living in; (2) this area is a place where neighbours look after each 
other 
 

Walking (number of 
walks per week);  
sports (number of 
sports days per 
week); & overall 
activity (number of 
active days per week) 

A, S, Em, LA, U, 
WS, tenure, 
economic 
activity, 

Perceiving vandalism, graffiti & deliberate damage to 
property was associated with more overall activity 
 
The main study outcomes were obesity & self-rated health   
 

A, age; Ac, acculturation; BMI, body mass index; C, number of children; Care, care giving; CDS, chronic disease score; CM, club membership; D, deprivation; Diet, adequate intake of fruit and vegetables; DO, dog ownership; DS, 
disability status; DSy, depressive symptoms; E, education; Em, employment; Env, environmental variables; Eth, race & ethnicity; F, female; Fall, afraid of fall; HCP, health care provider; HS, health status, I, income; IT, independent 
travel; K6, psychological distress measure; L, location; LA, living arrangements; Lang, language spoken at home; LTPA, leisure time physical activity; M, male; MC, medical conditions; MS, marital status; MVPA, moderate to vigorous 
physical activity; NOS, neighbourhood open space; P, poverty; PA, physical activity; PDB, positive decision balance, PF, physical functioning; R, length of residence; S, sex; SE, self-efficacy; SES, socio-economic status; Setting NS, 
study setting not specified as urban, suburban or rural; Smoke: smoking history; SS, social support; U, urbanization; Unadjusted reported, statistical adjustment made little difference to the results so unadjusted figures are reported; 
WHR, waist to hip ratio; WS, work status. 
All study designs are cross-sectional and all PA outcomes are self-reported (unless otherwise indicated).  Only crime-related safety measures, or neighbourhood features that might influence crime-related safety, are included in the 
table.  Some studies document significant findings between other elements of safety (e.g., traffic, dogs) and PA; however these findings have not been included.   
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C H A P TE R  3   

 

 

ST U D Y C O N T E X T  &  OV E R A L L M E T H O D S  

 

 

3 . 1 . I N T R O D U C T I O N  

 

This chapter outlines the context and overall research methodology for the Safety and Walking 

Study, which forms part of the larger RESIDential Environments (RESIDE) Project.  It begins 

with some background on RESIDE and the procedures and methods relevant to the Safety and 

Walking Study.  Furthermore, it serves to distinguish between the data collected specifically for 

the Safety and Walking Study, and that collected by the larger RESIDE project, but also utilised 

in this study.  The chapter broadly documents the key methods used for data collection and 

analysis, although latter chapters expand on the methods introduced here and provide greater 

detail on some techniques employed.   

 

 

3 . 2 . T H E  R E S I D E  P R O J E C T  

 

RESIDE is a five year research project funded by Healthway and the Australian Research 

Council, conducted in collaboration with the Department for Planning and Infrastructure (DPI) 

and the National Heart Foundation.  The study aims to evaluate the impact of urban design on 

health.  Furthermore, RESIDE is designed to examine the impact of the DPI’s ‘Liveable 

Neighbourhoods’ guidelines.  These guidelines were introduced in 1998 and provided 

developers and local government with a voluntary alternative to the existing Western Australian 

Planning Commission policies that dictated land development practices.   

 

The Liveable Neighbourhoods guidelines are essentially a local interpretation of New 

Urbanism, and in 2001 this policy was recognised with an annual charter award from the 

Congress for New Urbanism (Congress for the New Urbanism, 2007).  The Liveable 

Neighbourhoods design guidelines aim to foster new developments which promote local 

walking by adopting a range of measures focused on street design, mixed density, mixed-use 

planning and access to a range of small and large public open space.  Moreover, one of the 

objectives of Liveable Neighbourhoods is to increase neighbourhood safety through activity and 

natural surveillance.  As such, the Safety and Walking Study is suitably positioned within 
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RESIDE to investigate this objective, and explore the relationship between suburban design, 

neighbourhood safety and walking. 

 

RESIDE study area 

The RESIDE sample comprised people who purchased land and built houses in 74 new 

suburban developments. Developments were classified by the DPI as ‘liveable neighbourhoods’ 

(LN), ‘conventional neighbourhoods’ (CN) or ‘hybrid neighbourhoods’ (HN), depending on the 

degree to which each development met the Liveable Neighbourhoods guidelines.  The 

developments span the Perth Metropolitan and Peel regions, and are typically located on the 

urban fringe, where the majority of new suburban development is undertaken.  Figure 3.1 

displays the spread of developments where study participants are located.  

 

RESIDE participant recruitment 

All people building homes in the study areas between September 2003 and March 2005 

(n=10193) were invited to take part in the RESIDE project.  To be eligible for the study, 

potential participants needed to be proficient in English; aged 18 years or over; planning to 

move into their new home by December 2005, and willing to complete a survey and wear a 

pedometer for seven days on three separate occasions over four years (n=5286 met these 

criteria).  While 2474 people were recruited to participate in the study, only 1813 participants 

ultimately completed and returned their baseline questionnaire, giving an overall response rate 

of 33.4%.   

 

RESIDE data collection 

To allow for the study of self-selection and changes over time, RESIDE participants were 

surveyed three times: (1) baseline, while their houses were being built and before they move 

into their new neighbourhoods (n=1813); (2) 1st follow-up, about one year after moving into 

their new home (n=1464); and (3) 2nd follow-up, about two years after that (n=1230).  In 

addition to self-administered surveys, DPI databases and environmental scans were used to 

examine participants’ access to public open space, shops, public transport, footpaths, and other 

aspects of the built environment.  An objective measure of the participant’s level of physical 

activity over one week was also collected using a pedometer (small motion sensing device), 

which counts steps.  Further details of the RESIDE study recruitment and methodology are 

described elsewhere (Giles-Corti et al., 2008).  

 

Definition of the neighbourhood 

The RESIDE questionnaires defined the neighbourhood as a 10-15 minute walk from home.  

This was based on current physical activity guidelines that recommend 30 minutes of moderate 

intensity physical activity on most days of the week (Commonwealth Department of Health and 
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Aged Care, 1999, U.S. Department of Health and Human Services, 1996).  Through return 

walking trips to destinations within their neighbourhood, residents could achieve the required 30 

minutes of walking per day.  For the corresponding objective environmental data, the 10-15 

minute walk was operationalised as 1600 metres along the road network (referred to as the 

service area).   

 

 
Figure 3.1 Locations of RESIDE Project developments 
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3 . 3 . SA F E T Y  &  W A L K I N G  ST U D Y  O V E R A L L  R E S E A R C H  D E S I G N  

 

Although RESIDE was a longitudinal study, the Safety and Walking Study had a cross-sectional 

design.  The study sample comprised a subset of RESIDE participants who had moved into their 

new neighbourhoods and included: 

 

� People who had been in their new homes for less than one year (n=147); and 

� People who had been in their new homes for at least 2 years (n=912). 

 

The primary data source was a questionnaire on perceptions of neighbourhood crime and safety. 

This was combined with individual-level objective data that corresponded to each participant’s 

neighbourhood, derived from environmental audits and geographic information systems (GIS) 

data.  Together, these data resulted in a multi-dimensional representation of suburban residents’ 

perceptions and physical environments.  The data sources used for the Safety and Walking 

Study are described below, and summarised in Figure 3.2.   

 

 

 

Figure 3.2 Safety and Walking Study data sources 
 

 

Neighbourhood Safety Questionnaire 

The Neighbourhood Safety Questionnaire was developed to collect information on: (1) crime-

related safety; (2) perceptions of local problems and neighbourhood satisfaction; (3) the social 

environment, focusing on collective efficacy; (4) experiences of victimisation; and (5) physical 

house design attributes (Appendix II).  The development of the questionnaire is summarised in 
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Figure 3.3.  The pool of items was subject to test-retest reliability testing prior to administration.  

The rationale for the inclusion of items, the reliability testing results and final questions are 

discussed in detail in Chapter 4; and the development of scales is described in Chapter 5.   

 

Questionnaire administration 

The Neighbourhood Safety Questionnaire was administered in two phases.  In phase one, the 

questionnaire was sent to participants who completed their 1st follow-up RESIDE survey 

between April and December 2006 (these participants had been in their new homes for about 

one year).  An information sheet describing the Safety and Walking Study and consent form 

were included with the 1st follow-up survey (n=593) (Appendix III).  Those who agreed to 

participate were sent the Neighbourhood Safety Questionnaire shortly after giving their 

informed consent.  Participants who did not return the questionnaire were sent one mail 

reminder (after two weeks), and given one telephone reminder (after four weeks).  Of those 

approached to participate, 44% (n=264) consented to be involved in the study, and ultimately 

37% (n=219) completed and returned the survey.   

 

 

 

Figure 3.3 Survey development and administration sta ges 
 

 

In phase two, the Neighbourhood Safety Questionnaire items were included in the 2nd follow-

up RESIDE survey, and participants who completed and returned this survey between October 

2006 and July 2007 were included in the study cohort (n=923).  Participants from phase two had 

typically lived in their new housing developments for at least two years.  There was some 
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overlap in phase one and phase two of survey administration, meaning some participants 

answered the safety questions twice.  In such instances, participants’ phase one questionnaires 

were excluded from the sample, in preference for their responses from the longer time in 

residence.  After the removal of duplicates, the sample size was 1070.  Data were cleaned prior 

to analysis, and participants with missing data on the main outcomes of interest were removed 

from the study, resulting in a final sample of 1059. 

 

The two phases of survey administration were necessary to achieve an adequate sample size 

within the time frame of this PhD.  However, by administering the cross-sectional survey across 

two time points, additional variation was built into the sample, resulting in a richer dataset.  This 

methodology provided an opportunity to analyse data based on length of residence.  Immediate 

impressions of a new environment may be quite different from neighbourhood perceptions that 

have developed over time.  Moreover, the literature suggests that length of residence is an 

important variable affecting a range of constructs, including friendship networks (Oh, 2003) and 

sense of community (Kasarda and Janowitz, 1974, Davidson and Cotter, 1986), which have 

associations with perceptions of safety.  Thus, the variation in length of residence allowed for an 

exploration of how time in the neighbourhood, even in this early stage of development, 

influenced feelings of security.   

 

Environmental audits 

Two separate environmental audits were conducted to collect objective data on micro-level 

neighbourhood qualities of the public realm, including: (1) an audit of suburban residential 

streets undertaken as part of this study; and (2) and audit of public open space conducted by 

RESIDE, but including safety-specific items developed as part of this study.   

 

Neighbourhood Environment Safety Tool (NEST) 

The Neighbourhood Environment Safety Tool (NEST) was designed to assess the attributes of 

residential streets known or hypothesised to influence real and perceived safety and walking in a 

predominantly suburban context (Appendix V).  New and established items were compiled to 

assess: (1) the design features that promote or hinder natural surveillance; (2) territorial features 

that help to differentiate public from private space; (3) physical incivilities; (4) urban design 

characteristics, including building uniformity and the presence of non-residential land-uses; (5) 

amenities that might attract more people to the street segment or improve the aesthetic appeal of 

the segment; and (6) elements of street design that facilitate pedestrian safety from traffic. 

 

The NEST prototype was circulated to a panel of experts from population health, urban design 

and criminology for feedback.  Items were pre-piloted and revised several times prior to testing 

the inter-rater reliability of the tool.  In addition, a manual was developed as a companion 
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document to improve the clarity and reliability of the information collected (Appendix VI).  The 

NEST development process is summarised in Figure 3.4.  Items were subject to inter-rater 

reliability testing during development (n=36) and again as part of the main data collection phase 

(n=33).  The rationale for the inclusion of specific NEST items and inter-rater reliability results 

are described in Chapter 6. 

 

 

 

Figure 3.4 Neighbourhood Environment Safety Tool (NEST)  development stages 
 

 

Street audit data collection 

Environmental audits were conducted on street ‘segments’ that corresponded to the home 

addresses of a subset of the Safety and Walking Study participants.  The street segment was 

defined as the section of street between two intersections.  In addition, the nearest street with a 

shop was audited, on the proviso that it be located within three kilometres of participants’ 

homes.  The rationale for auditing the shop segment was that the breakdown in social control, as 

evidenced by physical incivilities, may be more evident where there are territorial gaps (i.e., 

non-residential land uses such as parks, playgrounds, schools, stores and vacant buildings or 

lots) (Taylor, 1987).  These shopping segments were intended as a neighbourhood-level 

measure of incivilities; however many of the study neighbourhoods did not have a shopping 

segment within three kilometres due to their relative isolation (i.e., located on the urban fringe), 

and the lag-time between residential development the provision of proximate shopping 

facilities.  Thus, the shopping segments provided a poor indication of proximate neighbourhood 
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disorder, and the street audit analyses focused exclusively on house design attributes and 

disorder in residential environments. 

 

Street audits were conducted between May and June 2007, during the hours of 9am and 3pm on 

weekdays.  As NEST required auditors to assess traffic and pedestrian volumes, the data 

collection times were restricted to avoid the higher traffic flows caused by travel to and from 

school.  Almost 500 street segments (n=482) across 60 residential developments were audited 

by a team of three trained observers.  Inter-rater reliability was conducted on 5 per cent of the 

segments.  After the shopping segments (n=39) were excluded from the analyses, the total 

sample size was 443. 

 

RESIDE’s Public Open Space audit 

RESIDE audited all public open space greater than two acres that fell within 1600 metres of 

each respondent’s home between November 2005 and February 2006.  A modified version of 

the Public Open Space Tool (POST) (Giles-Corti et al., 2005a) comprised questions on 

recreational facilities, environment quality, dog-specific facilities, and amenities (Appendix 

VII).  Furthermore, as part of the Safety and Walking Study, a number of additional items were 

developed for inclusion in the POST.  These focused on the presence of incivilities, the level of 

maintenance, surveillance from surrounding roads and houses, and activity generating 

businesses in the streets adjacent to the park.  The safety items were subject to inter-rater 

reliability testing before the audits were performed. 

 

Other objective neighbourhood data 

Questionnaire and audit data were supplemented with a series of secondary data sources, 

including: 

 

� WA Police crime location data; 

� Geographic information systems (GIS) data, prepared by the RESIDE project; and 

� Australian Bureau of Statistics (ABS) Socio-economic Indices for Areas (SEIFA) Index 

of Relative Socio-economic Disadvantage (IRSD) from the 2006 census was used to 

control for area socio-economic status.   

 

WA Police crime location data 

Studies that address both perceptions of safety and objective crime may advance knowledge of 

the relationship between crime-related safety and walking (Pikora et al., 2006).  WA Police 

provided crime spatial location data for the 2007 calendar year, including:  
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� Actual and attempted home burglaries: home burglary is relatively common and can 

disseminate fearfulness throughout a community; and  

� Crimes committed against the person in public space: including car parks, parks and 

ovals, public transport, streets or footpaths, vacant and bush land, agricultural land, 

beach, river and lake.  Offences in public space have the potential to inflame residents’ 

perceptions of neighbourhood crime and fear of crime, and potentially constrain their 

walking behaviour. 

 

Individual level crime measures were generated for each Safety and Walking Study participant 

using GIS.  These variables included the density of each crime (i.e., burglary or crimes against 

the person) within different euclidean distances of the participant’s house (i.e., 100, 200, 400, 

and 1600 metres). 

 

Planning and land-use characteristics from GIS 

The RESIDE project used GIS to generate a series of environmental measures, based on a 10-15 

minute walk (i.e., 1600 metre network distance ‘service area’).  These objective neighbourhood 

measures were also relevant to the Safety and Walking Study, due to a number of established 

and proposed relationships between planning and land-use characteristics, crime and perceived 

safety, and walking.  The measures used in this study included: 

 

� Destinations: measured as the mixture of destinations in the respondent’s 

neighbourhood (land-use mix); and the presence specific destinations, including retail 

destinations, transit stops and schools; 

� Street connectivity: measured as the ratio of the count of three way intersections to total 

service area; 

� Residential density: measured as the ratio of area in residential use to the number of 

residential dwellings within the service area; 

� Neighbourhood composition: measured as the proportion of different land-uses within 

the 1600 metre service area, including vacant and unclassified land; residential land; 

retail land and public open space; and 

� Neighbourhood greenness: based on a normalised difference vegetation index (NDVI) 

derived from Landsat TM satellite imagery.  This provides an objective measure of 

neighbourhood green space, without distinguishing between formal parks, public and 

private green space. 
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3 . 4 . ST A T I S T I C A L  A N A L Y S I S  O V E R V I E W  

 

In Chapter 2, crime-related safety was conceptualised as a mediator of the association between 

other individual, social and physical environmental characteristics and physical activity.  

Mediators account (completely or partially) for the association between the independent 

predictor variable and the outcome.  In this study, a generalised approach has been taken to 

‘mediation’ to gain insight into how the study variables may influence each other, rather than 

applying specific statistical tests to define mediation (Baron and Kenny, 1986).  All analyses 

were conducted using the Statistical Package for the Social Sciences (SPSS) version 15.  The 

main analysis techniques and statistical methods employed are summarised in Table 3.1.   

 

 

Table 3.1 Statistical methods used in the study 

Focus of analysis Methods Purpose of selected metho d 

Development and reliability testing of 
the neighbourhood safety 
questionnaire 
(Chapter 4) 

Test re-test reliability 
Percent agreement and Cohen’s 
Kappa for dichotomous variables, 
intraclass correlation (ICC) for 
continuous variables 
 

Determine the stability of 
questionnaire items 

Development of scales  
(Chapter 5) 

Factor analysis Identify underlying constructs in the 
data to inform the development of 
scales 
 

Description of sample  
(Chapters 6,7& 8) 
 

Means, standard deviation, 
percentages and counts  

Provide an overall summary 
 

Creating safe walkable streetscapes: 
does house design and upkeep 
discourage incivilities in suburban 
neighbourhoods? 
(Chapter 6) 
 

Test re-test reliability: Cohen’s 
Kappa for dichotomous variables, 
logistic regression using generalised 
estimating equations (GEE) 

Determine the stability of audit items; 
associations with binary dependent 
variables, adjusting for confounders 
and clustering 
 
 

The neighbourhood influences on 
residents’ fear of crime (Chapter 7) 
 

Logistic regression using 
generalised estimating equations 
(GEE) 

Associations with binary dependent 
variables, adjusting for confounders 
and clustering 
 

Does fear of crime deter residents 
from walking? 
(Chapter 8) 

Logistic regression using 
generalised estimating equations 
(GEE) 

Associations with binary dependent 
variables, adjusting for confounders 
and clustering 
 

 

 

3 . 5 . E T H I C A L  C O N S I D E R A T I O N S  &  A P P R O V A L  

 

The RESIDE project was granted ethics approval from the Human Research Ethics Committee 

of The University of Western Australia (UWA) (RA/4/1/479).  Further ethics amendments were 

approved to: 

 

� Accommodate the reliability testing of the Neighbourhood Safety Questionnaire and its 

administration to RESIDE participants (amendment granted 15th February 2006); and 
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� Permit the use of WA Police crime location data.  Ethics approval stipulated that data be 

de-identified.  No information was accessed that might have led to the inadvertent 

identification of victims (i.e., WA Police did not provide information on the victims or 

perpetrators of crime, nor the exact date of the offence) (amendment granted 6th August 

2007). 

 

All RESIDE participants were provided with information sheets about the project before giving 

their informed consent.  Consent forms highlighted that participants could withdraw from the 

study at any time without reason or prejudice, and clarified that no name identifying data or 

locations would be released or published.  Data were subject to stringent security protocols to 

ensure sensitive information remained private.  All those using the data have signed 

confidentiality agreements.  

 

 

3 . 6 . C O N C L U S I O N  

 

This chapter introduced the Safety and Walking Study and described its context within the 

larger RESIDE project.  It established the overall study design, data sources and collection 

protocols used in the study.  The amalgamation of different data sources, including residents’ 

perceptions across differing lengths of residence, objective environmental data at the macro and 

micro level, and contextual information, provided a solid foundation to explore the study 

objectives.  The following chapters expand these themes and describe the methods in more 

detail.   
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C H A P TE R  4   

 

 

D E V E L O P M E N T  &  R E L I A B I L I T Y T E S T I N G O F T H E  

N E I G H B O U R H O O D  SA F E T Y QU E S T I O N N A I R E  

 

 

4 . 1 . I N T R O D U C T I O N   

 

This chapter describes the development and reliability testing of the survey instrument.  The 

purpose of the instrument was to create a comprehensive tool to explore various facets of 

perceived crime-related safety, and other neighbourhood characteristics theorised to influence 

residents’ perceptions of safety.  The chapter begins by briefly revisiting the limitations of the 

quantitative crime-related items previously applied in public health research, and describes the 

motivation for undertaking test-retest reliability.  However, the primary focus of the chapter is 

to document the rationale for including items in the Neighbourhood Safety Questionnaire 

(Appendix II), and present and discuss the reliability results.   

 

 

4 . 2 . B A C K G R O U N D  

 

As outlined in Chapter 2, a limitation of the extant research exploring crime-related safety and 

physical activity is a reliance on inadequate measures of neighbourhood safety, particularly in 

relation to fear of crime.  The criminological literature documents a number of failings of 

quantitative assessments of fear of crime, and the mislabelling of alternative safety measures as 

‘fear of crime’ (Ferraro and LaGrange, 1987).  For example, researchers frequently use global 

measures of fear, which do not explicitly mention the source of insecurity, and may be 

interpreted in various ways by respondents.  Moreover, respondents who feel unsafe may not 

actually be fearful, but may judge the risk of victimisation to be high (Ferraro and LaGrange, 

1992).  As such, global measures tend to record the respondent’s perceived risk, rather than their 

fear.  In addition, most neighbourhood safety ratings are based on judgements about crime and 

disorder; whereas a focus on emotional responses (i.e., anxiety, worry or fear of crime) might 

elicit more consistent associations between ‘neighbourhood safety’ and health behaviours.  

Having respondents rate their neighbourhood for high crime will not necessarily correlate with 

constrained physical activity unless those respondents are also anxious or fearful about the 

crime they perceive (Foster and Giles-Corti, 2008). 
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Another criticism levelled at many fear of crime instruments is that reliability is either not 

investigated or not reported (Ferraro and LaGrange, 1987), and this remains true of test-retest 

reliability, which is rarely documented.  However, many public health questionnaires used to 

explore the environmental correlates of health behaviours are assessed for test-retest reliability 

(Saelens et al., 2003a, Echeverria et al., 2004, Ogilvie et al., 2008a, Oyeyemi et al., 2008, 

Brownson et al., 2004a, Alexander et al., 2006, De Bourdeaudhuij et al., 2003).  These studies 

generally include a limited number of items focusing on neighbourhood safety (e.g., the crime 

rate in my neighbourhood makes it unsafe to go on walks during the day/at night) and 

neighbourhood problems (e.g., the perception of litter).  While some report acceptable reliability 

for the crime-related items (De Bourdeaudhuij et al., 2003, Saelens et al., 2003a, Echeverria et 

al., 2004, Ogilvie et al., 2008a), others report lower test-retest reliability for safety items 

compared with other environmental variables (Oyeyemi et al., 2008, Brownson et al., 2004a, 

Alexander et al., 2006).  Brownson et al. (2004) note a tendency for social environmental 

questions to have lower reliability values than those focusing on the physical environment.  In 

particular, the reliability of perceived crime and safety items can be affected by respondents’ 

recent experiences and media reporting (Alexander et al., 2006).  It is also plausible that 

respondents simply find it difficult to judge neighbourhood crime rates and gauge their own 

safety (Oyeyemi et al., 2008).  Indeed, the lower reliability of some crime-related safety items 

may also contribute to the inconsistent associations between crime; safety and physical activity. 

 

Test-retest reliability 

Test-retest reliability measures the stability of questionnaire items by assessing whether they are 

answered consistently at different points in time (Kerlinger and Lee, 2000, Aday, 1996).  

Reliability can be adversely affected by a lack of clarity in both question and instruction 

wording, or if the reading level is too advanced for the intended audience (Fink, 1995).  Another 

important consideration affecting test-retest reliability is the time lapse between the original and 

repeat questionnaire administration (Aday, 1996, Fink, 1995).  If too short, respondents may 

simply recall and duplicate their answers from the first occasion.  If too long, it is feasible that 

respondents’ circumstances may have genuinely changed, affecting the consistency of their 

answers and reducing the reliability of the items (Fink, 1995).  When there is a reasonable 

expectation that the constructs being measured (e.g., fear of crime, perceived safety) could be 

readily influenced by recent events, it is preferable that participants repeat the questionnaire 

sooner rather than later (Aday, 1996).   

 

Reliability testing may expose the consistency of items; however it does not provide 

information about the accuracy of the questionnaire (i.e., do questions actually measure what 

they are purported to measure) (Fink, 1995).  Face validity is the subjective appraisal of whether 

items are interpreted by respondents as the researcher intends (Hair et al., 2006).  This is 



49 

typically assessed through a review of the items by expert judges or pre-pilot testing with 

alternative samples (Hair et al., 2006).   

 

 

4 . 3 . A I M S  

 

The overall chapter aim was to develop a reliable questionnaire to assess residents’ perceptions 

of crime-related safety, and other neighbourhood characteristics theorised to influence crime 

and perceived safety in a suburban context.  The specific aims of the chapter were to: 

 

� Describe the development of a self-completion questionnaire designed to explore 

suburban residents’ perceptions of crime-related safety, and other neighbourhood 

characteristics that influence perceived safety;   

� Explain the rationale for the including items in the questionnaire; and 

� Present and discuss the test-retest reliability of the questionnaire items. 

 

 

4 . 4 . Q U E S T I O N N A I R E  D E V E L O P M E N T  

 

A review of the public health literature highlighted some limitations in the safety measures 

adopted by researchers to date.  Given these limitations, and in accordance with the theoretical 

model (Figure 2.1), a pool of questions was compiled from the criminological and public health 

literature.  Moreover, questions were selected with an awareness of the research setting (i.e., 

homeowners in new suburban developments).  Questions focused on the following themes: (1) 

fear of crime and crime-related safety; (2) neighbourhood problems and presentation; (3) the 

social environment; (4) experiences of victimisation; and (5) house design and natural 

surveillance.  The origin of each question is summarised in Table 4.1 and the rationale for item 

selection is outlined below. 



50 

Table 4.1 Summary of the Neighbourhood Safety Questio nnaire items and sources 

Item Source 

  

Fear of crime and crime-related safety  
  

Fear of crime 
 

Modified from: Ferraro (1995) & Warr and Stafford (1983) 
Altruistic fear item based on Warr and Ellison (2000) 

  

Perceived crime risk Modified from: Ferraro (1995); Warr and Stafford (1983) 
Altruistic fear item based on Warr and Ellison (2000)  

  

Constrained and protective behaviour Modified from: Ferraro (1995);  Warr and Ellison (2000); Rountree 
and Land (1996a & 1996b) ; Brown and Harris (1989); original 
items included 

  

General feelings of safety (global safety)  Modified from:  Ferraro (1995)  Crime Prevention Victoria (2004) 
  

Neighbourhood safety  Baba and Austin (1989) 
  
  

Neighbourhood problems and presentation   
  

Neighbourhood problems 
  

Modified from:  Ferraro (1995); Perkins, Taylor and Meeks (1992); 
Crime Prevention Victoria (2004);  original items included 

  

Place attachment Modified from: Brown, Perkins and Brown (2003) 
  

Perceptions of the physical and social 
environment 

Modified from: Baba and Austin (1989) 
 

  

Neighbourhood deterioration Modified from: CABE Space (2005) 
  
  

Social environment  
  

Collective efficacy: (1) informal social control; 
and (2) social cohesion and trust 

Sampson, Raudenbush and Earls (1997); plus one original item 
and one substituted item 

  
  

Victimisation  
  

Direct and indirect victimisation Modified from: Austin, Furr and Spine (2002); Crime Prevention 
Victoria (2004)   

  
  

House design and natural surveillance  
  

House design features 
 

Modified from: Rountree and Land (1996a & 1996b); original items 
added 

  

Number of windows Original item 
  

Setback distance Original item 
  

Perceptions of front yard use and surveillance 
from house 

Original item 

  

Perceptions of  pedestrian traffic on the street Modified from: Hunter and Baumer (1982) 
  

 

 

Fear of crime and crime-related safety 

Several crime-related safety questions were included in the Neighbourhood Safety 

Questionnaire.  These questions provided the basis for an exploration of the various elements of 

fear and crime-related safety.  For example, separate questions encompass emotional responses 

to crime (i.e., fear of crime), judgements about crime (i.e., perceived crime risk and the 

neighbourhood safety) and behavioural responses to crime (i.e., protective and constrained 

behaviour).  These items are crime specific (referred to as concrete fear) and focus on personal 

and neighbourhood-level concerns.  Furthermore, a series of generic ‘global safety’ items were 

included.  These items do not specifically mention crime (consequently they represent formless 

fear), however given that many public health studies have relied on similar items (Ball et al., 

2007, Booth et al., 2000, Carnegie et al., 2002, Foster et al., 2004, Giles-Corti and Donovan, 

2002b, Hoehner et al., 2005, Humpel et al., 2004, Li et al., 2005, Lim and Taylor, 2005, Parks et 
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al., 2003, Piro et al., 2006, Shenassa et al., 2006, Wilcox et al., 2003), the inclusion was 

warranted for potential cross study comparison.   

 

Within criminology, how to best measure ‘fear of crime’ remains contentious (Hale, 1996, 

Farrall et al., 1997, Farrall, 2004, Ditton et al., 1998).  Despite calls for more qualitative 

investigations into the subject, the field relies almost entirely on quantitative instruments.  

Criticisms include: (1) that most fear of crime instruments contain short, closed questions that 

cannot accurately capture respondents’ thoughts on crime; (2) items typically disregard the 

temporal, spatial and social context that influences fear of crime; and (3) that quantitative 

instruments overestimate fear of crime (Farrall et al., 1997).  Nevertheless, survey instruments 

continue to dominate fear of crime research (Hale, 1996, Farrall et al., 1997).  The fear of crime 

and perceived crime risk questions used in the Neighbourhood Safety Questionnaire were 

chosen to meet Ferraro and LaGrange’s (1987) recommendations (discussed in Chapter 2).  

Warr and Stafford (1983) and later Ferraro (1995) questioned respondents about their fear of 

different crimes, and then asked them to rate the likelihood that those same crimes would 

happen to them in the coming year.  These questions explicitly mention fear and crime, and do 

not refer to hypothetical situations (Warr and Stafford, 1983, Ferraro, 1995).   

 

Minor changes were made to the original items.  The version used in the questionnaire was a 

hybrid of the earlier examples, with a shortened lead question, and a five point likert scale, 

rather than a ten point scale.  An extra item was also included that asked respondents about their 

fear that a member of their family might become a victim of crime.  Warr and Ellison (2000) 

examined altruistic fear (i.e., fear for others) and found more respondents were concerned for 

their loved ones safety than they were for their own personal safety.  Altruistic fear, rather than 

personal fear, correlated with the installation of physical home security precautions (Warr and 

Ellison, 2000).  Furthermore, even among respondents who rated their neighbourhoods to be 

‘very safe’ or ‘fairly safe’, almost 40% feared for another household member, and in households 

with children present, the figure was higher at 66% (Warr, 1992).  Consequently, it was 

important to capture this facet of fear in the questionnaire.  However, there was another reason: 

researchers have noted the difficulty in accurately capturing male fear of crime, due to a 

tendency for men to provide socially desirable, rather than candid answers (Sutton and Farrall, 

2005).  It is plausible that men might more readily admit to fear for others than fear for 

themselves.  Indeed, Warr and Ellison (2000 p.574) comment that, whereas fear of crime is 

typically portrayed as a female anxiety, males are ‘highly susceptible to altruistic fear when it 

comes to their wives and children’.   

 

Individuals that are anxious about crime may change their behaviour to reduce their perceived 

vulnerability (Skogan and Maxfield, 1981).  Typical responses include: (1) constrained 
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behaviour, where people modify their usual routine to avoid certain places and situations; and 

(2) protective behaviour, where security precautions are upgraded (Skogan and Maxfield, 1981, 

Liska et al., 1988).  A question was included to capture these behavioural responses to crime 

(i.e., protective and constrained behaviour).  It was predominantly based on Warr and Ellison’s 

(Warr and Ellison, 2000) example, but also drew from other studies (Brown and Harris, 1989, 

Ferraro, 1995, Rountree and Land, 1996a, Rountree and Land, 1996b).  There is some debate as 

to whether behavioural measures provide a better indicator of people’s fears about crime (i.e., 

what people do as opposed to how they say they feel).  Nevertheless, behavioural measures are 

still self-reported and therefore subject to recall bias (Hale, 1996). 

 

The questionnaire comprised two additional sets of items within the crime-related safety theme.  

The global safety measures followed previous examples (Crime Prevention Victoria, 2004, 

Ferraro, 1995) and focused on general feelings of safety in different locations (e.g., the home, 

neighbourhood streets and local parks).  Furthermore, a neighbourhood safety scale was 

included in the questionnaire (Baba and Austin, 1989, Austin et al., 2002).  This scale was 

chosen because it is primarily focused on property crime, is specific to the respondent’s 

neighbourhood, and as such presents as highly relevant to the suburban context.   

 

Neighbourhood problems and presentation  

The presence of neighbourhood disorder has been associated with numerous outcomes including 

property crime (DeFrances and Titus, 1993), perceived crime (Lewis and Maxfield, 1980), fear 

of crime (Lewis and Maxfield, 1980), weaker social ties (Ross and Jang, 2000), poorer well-

being (Airey, 2003), poorer health (Cohen et al., 2000) and physical inactivity (Ellaway et al., 

2005).  Neighbourhood crime and disorder are theorised to exist on a continuum, extending 

from order (where neighbourhoods are clean, safe and quiet; and buildings are well-presented) 

to disorder (characterised by physical and social incivilities, and crime) (Ross and Mirowsky, 

1999).   

 

A series of questions were included to explore both extremes of this spectrum.  Following 

previous examples (Ferraro, 1995, Franzini et al., 2008, Hill, 2005, Latkin and Curry, 2003, 

Perkins et al., 1992, Reisig and Cancino, 2004, Ross et al., 2002, Sooman and Macintyre, 1995, 

Steptoe and Feldman, 2001), respondents were questioned about the extent to which various 

aspects of neighbourhood presentation, social and physical incivilities, and crime were a 

problem in their local area.  The question presented 27 items which varied from minor aesthetic 

irritations (e.g., houses and fences not looked after) to serious crimes (e.g., assault or domestic 

violence).  It was important that this question encompass minor problems with neighbourhood 

presentation because these ‘mundane incivilities’ (e.g., unkempt lawns and litter) have been 

associated with crime vulnerability in the suburbs (Brown et al., 2004a).  Furthermore, the 
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condition and maintenance of suburban neighbourhoods has been associated with residents’ 

perceived safety (Austin et al., 2002, Wood et al., 2008).   

 

Several other questions were included to focus on the positive elements of neighbourhood 

presentation.  For instance, place attachment, as expressed through housing personalisation, 

alterations and condition, may indicate the strength of a resident’s attachment and imply they 

are ‘more vigilant territorial guardians’ (Brown et al., 2004a, p.305).  Moreover, well 

maintained housing may help limit crime by signalling the resident’s proprietary, and creating a 

symbolic barrier between public and private space.  In accordance with these concepts, 

questions were adapted to explore respondents’ pride in the presentation of their homes (Brown 

et al., 2003).  Furthermore, Baba and Austin (1989) developed a scale to measure satisfaction 

with the physical and social environment, and this was modified for use in the questionnaire.  

Finally, because the survey would ultimately be administered to residents in new suburban 

estates, a single item was added to capture neighbourhood deterioration over time (Cabe Space, 

2005).   

 

Social environment 

Crime and perceived safety are undoubtedly connected to the social environment (Jacobs, 1961, 

Wilson-Doenges, 2000, Merry, 1981, Cooper Marcus and Sarkissian, 1986, Newman, 1972, 

Angel, 1968), and the concept of collective efficacy has particular relevance.  Collective 

efficacy encompasses the social cohesion of the neighbourhood and residents’ ‘willingness to 

intervene on behalf of the common good’ (Sampson et al., 1997, p.918).  Residents are more 

likely to intervene if their community is trusting and open rather than fearful (Sampson et al., 

1997).  Consequently, two scales that combine to form collective efficacy were included in the 

questionnaire: (1) informal social control; and (2) social cohesion and trust.  However, these 

items were modified to better reflect current social mores and language.  For instance, in 

Australia, some parents of school age children are encouraged to contact the school about truant 

children, rather than approaching them directly.   

 

Victimisation 

Personal experience of crime can increase fear of crime, regardless of whether the victimisation 

is direct (being a victim of crime) or indirect (hearing about a crime second hand, from a friend 

or family member or via local media) (Hale, 1996, Skogan and Maxfield, 1981).  Specifically, 

direct victimisation has been associated with lower satisfaction with the physical and social 

environment, and lower perceived safety (Austin et al., 2002).  Victimisation questions were 

adapted from two sources (Crime Prevention Victoria, 2004, Austin et al., 2002), and structured 

to capture both direct and indirect victimisation: (1) in the respondent’s home neighbourhood; 

and (2) in another neighbourhood.  The questions focused on three different crimes: (1) home 
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burglary; (2) being followed, harassed or threatened outside the home; and (3) being physically 

attacked, robbed or mugged. 

 

House design and natural surveillance  

New questions were framed to collect data on house design characteristics and the potential for 

surveillance from housing.  Items primarily focused on the design features that theoretically 

promote or deter natural surveillance of the street, resident behaviours that would facilitate 

surveillance, and house vulnerability to crime based on Crime Prevention through 

Environmental Design (CPTED) principles.  Previously, Rountree and Land (1996) collected 

information on access routes to respondents’ houses (e.g., ground floor windows, back alley) 

and guardianship barriers (e.g., tall fence or hedge) (Rountree and Land, 1996a, Rountree and 

Land, 1996b).  While the measure included in the questionnaire has similar elements, it is more 

comprehensive and has a stronger focus on the design features that promote or hinder natural 

surveillance.  Finally, the questionnaire also comprised two items on the volume of pedestrian 

traffic in the respondent’s street, as this is another potential source of natural surveillance 

(Jacobs, 1961) and an influence on perceived safety (Hunter and Baumer, 1982). 

 

 

4 . 5 . M E T H O D S  

 

The final pool of questions was circulated to a panel of experts from related disciplines (i.e., 

environmental criminology, urban design and public health) to check for face validity, and 

disseminated to a convenience sample (n=15) for feedback on the appropriateness and clarity of 

items.  Minor changes were made before proceeding with the test-retest procedure. 

 

The questionnaire contained a combination of established items, modified versions of 

established items, and new items.  Many pre-existing items were originally used in interviews 

rather than self-administered surveys, so it was important to test their reliability in the self 

report form.  In other cases, established items were modified to capture concepts arising from 

the literature review that were deemed relevant, or to better mesh with the overall questionnaire 

format.  Consequently, it was important that the full questionnaire (and not merely the new or 

modified items) be assessed for its stability.   

 

Ethics approval was sought and granted by The University of Western Australia (UWA) Human 

Ethics Research Committee (No: RA/4/1/0479) prior to the recruitment of volunteers to 

complete the questionnaire.  An email notice was drafted describing the study and calling for 

volunteers (Appendix IV).  This included a screening question (i.e., do you live in a house?) as 

the questionnaire would ultimately be administered to residents living in houses, and many 
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questions were specific to house design and natural surveillance features.  The notice was sent 

to approximately 3200 subscribers to the UWA Staff notices email list.  In addition, the notice 

was posted on an online student bulletin board.  Due to the capacity of electronic mail to rapidly 

disseminate information, the notice was circulated beyond the confines of the university to 

friends and family of UWA staff and students, and to external workplaces.  

 

Over a period of about three weeks, 222 people were recruited.  Volunteers were posted an 

information sheet and consent form (Appendix IV), the first questionnaire and a reply paid 

envelope.  In total, 203 (91%) participants returned the first survey.  About ten days later, the 

second questionnaire was posted to these respondents, and 189 (93%) subsequently completed 

and returned this.  Participants were sent one follow-up email reminder after each questionnaire 

if they did not return the completed survey within ten days.  In summary, the final sample 

available for test-retest analysis was 189.  Participants were aged 18-68 years (mean age 39.5 

years; SD=13), and the majority were female (78%) and well educated (72% held a bachelor 

degree or higher).   

 

The test-retest reliability analysis was performed using SPSS version 15.  The kappa statistic (k) 

was applied to items with categorical responses, and intra-class correlations (ICC) for items 

with quantitative responses.  Estimates of reliability are deemed to have moderate agreement if 

the value is 0.40-0.60; good agreement if the value is between 0.60-0.80; and excellent 

agreement if values exceed 0.80 (Fleiss, 1981). 

 

 

4 . 6 . R E S U L T S  

 

The test-retest reliability results for the various crime-related safety concepts are presented in 

Tables 4.2 and 4.3.  The fear of crime, perceived crime risk, global safety and neighbourhood 

safety questions were all shown to have good to excellent ICC values (ICC=0.687-0.845).  

Furthermore, the stability of the new ‘altruistic fear’ item (included in the fear of crime and 

perceived crime risk questions) was excellent (fear of crime: ICC=0.806; perceived risk: 

ICC=0.804). 

 

However, the constrained and protective behaviour questions were less robust (Table 4.3).  

While most items had good to excellent reliability, three items reported only moderate 

reliability.  Two of the less stable items related to behavioural changes in response to crime, 

rather than physical household security measures.  As such, there was a greater likelihood of 

recall bias.  Nevertheless, these items were retained in the final version of the questionnaire, 

since they had been included in Warr and Ellison’s (2000) original question.  One item with 
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moderate reliability questioned respondents about the presence of steel insect screens on doors 

or windows, while other items addressed security screens on doors or windows.  This may have 

created some confusion as the items were very similar.  In attempt to redress this confusion, the 

item order and wording were changed before the final questionnaire was administered to the 

main study sample.  However, the impact of order effects was not further assessed.   

 

 

Table 4.2 Test-retest reliability results for fear of crime and perceived crime risk items 

Fear of crime and perceived crime risk items Reliability 
(n=189) 

  

Fear of crime 
At one time or another, many of us have experienced fear about becoming the victim of crime.  In 
your everyday life, how fearful, or not, are you about the following situations? 
Being approached on the street by a beggar or homeless person 
Being cheated or conned out of your money 
Having someone break into your home while you’re not at home 
Having someone break into your home while you’re at home 
Being sexually assaulted 
Being murdered 
Being attacked by someone with a weapon 
Having your car stolen 
Being robbed or mugged on the street 
Having your property damaged by vandals 
Having someone loiter near your home at night 
Having a group of juveniles disturb the peace near your home 
Having a member of your family become a victim of crime 

(ICC) 
 
 

.687 

.801 

.749 

.809 

.822 

.844 

.841 

.764 

.766 

.759 

.723 

.755 

.806 
  
  

Perceived crime risk 
You have already rated your fear of different situations, now we want you to rate the likelihood 
that the following events will happen to you in the coming year.  How likely or unlikely is it that you 
will:  
Be approached on the street by a beggar or homeless person 
Be cheated or conned out of your money 
Have someone break into your home while you’re not at home 
Have someone break into your home while you’re at home 
Be sexually assaulted 
Be murdered 
Be attacked by someone with a weapon 
Have your car stolen 
Be robbed or mugged on the street 
Have your property damaged by vandals 
Have someone loiter near your home at night 
Have a group of juveniles disturb the peace near your home 
Have a member of your family become a victim of crime 

(ICC) 
 
 
 

.819 

.717 

.797 

.761 

.761 

.730 

.744 

.791 

.761 

.785 

.822 

.786 

.804 
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Table 4.3 Test-retest reliability results for other  crime-related safety items 

Safety items Reliability 
(n=189) 

  

Constrained and protective behaviour 
Many people take steps to protect themselves and their property from crime.  Which, if any, of the 
following steps apply to you and your house? 
Had a neighbour keep an eye on your house when away 
Joined Neighbourhood Watch program 
Attended a self defence course 
Installed locks on windows 
Deadlocks or chains installed on doors 
Security screens or grills installed on windows 
Security screens or grills installed on doors 
Steel mesh insect screens installed on windows and doors 
Roller shutters installed 
Security fence installed 
Burglar alarm installed 
Burglar alarm company stickers displayed 
Sensor lights installed 
Dog purchased for protection 
‘Beware of the dog’ sign displayed 
Avoided going out alone 
Avoided going out at night 
Refused to answer the door at home 
Locked car doors while driving 
Carried weapon (including sprays) outside house 
Kept a weapon in your home for protection 
Obtained house contents insurance 

(k) 
 
 

.789 

.777 

.850 

.740 

.635 

.696 

.660 

.585 

.653 

.653 

.900 

.751 

.659 

.894 

.863 

.534 

.487 

.699 

.788 

.720 

.654 

.652 
  
  

Feel safe in the neighbourhood (i.e., global safety ) 
Please rate how safe or unsafe you feel in the following situations: 
Alone, in your own home, during the day 
Alone, in your own home, at night 
Alone, in the streets of your neighbourhood, during the day 
Alone, in the streets of your neighbourhood, at night 
Alone, in your local park, during the day 
Alone, in your local park, at night 

(ICC) 
 

.735 

.845 

.741 

.797 

.766 

.839 
  
  

Neighbourhood safety 
How strongly do you agree or disagree with the following statements about your neighbourhood? 
In this neighbourhood, people do not need to lock their doors when they leave their homes for a 
short period of time 
People in this neighbourhood have to worry about someone breaking into their home to steal 
things 
People who live in this neighbourhood can walk around at night without fear of being attacked or 
bothered by strangers 
People in this neighbourhood can leave their personal property outside and unattended without 
fearing that it will be damaged or stolen 

(ICC) 
 
 

.787 
 

.842 
 

.789 
 

.793 
  

 

 

As presented in Table 4.4, respondents consistently recalled the extent to which they considered 

various crimes, physical and social incivilities, and other sources of irritation to be problematic 

in their neighbourhoods (ICC=0.643-0.817).  The majority of these items were retained for the 

final survey instrument, although one item (the presence of derelict houses or buildings) was 

eliminated because it was deemed irrelevant to the study sample (i.e., residents in new suburban 

housing developments).  Items measuring house presentation and pride had also had excellent 

reliability (ICC=0.831-0.872); however due to space restrictions in the final questionnaire, these 

items were ultimately merged into a single item.   

 

Modifications were made to Baba and Austin’s (1989) physical and social environment 

satisfaction scale.  The focus was changed from satisfaction with certain neighbourhood 
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elements to assessments of these elements.  For example, instead of asking how satisfied the 

respondent was with the amount of peace and quiet in the neighbourhood, they were asked how 

strongly they agreed or disagreed with the statement, ‘my neighbourhood is quiet and peaceful’.  

Despite these amendments, these questions reported good to excellent reliability, although the 

item that retained a reference to ‘satisfaction’ had slightly lower consistency than the others.  

Finally, the neighbourhood deterioration item had good reliability (ICC=0.670), which was 

acceptable, given it was specifically designed for residents in new developments and was less 

pertinent to the reliability assessment sample. 

 

Table 4.4   Test-retest reliability results for nei ghbourhood presentation and problems items 

Neighbourhood presentation and problems items Reliability 
(n=189) 

  

Neighbourhood problems 
To what extent, if any, do you consider the following to be a problem in your neighbourhood? 
Poor street lighting 
Unkempt lawns and gardens 
Houses and fences not looked after 
The upkeep of children’s playgrounds 
Unkempt nature strips, parks and open spaces 
Littering or dumping rubbish in public areas 
Discarded needles or syringes 
Abandoned vehicles 
Uncontrolled pets 
Inadequate police services 
Noisy neighbours 
Harassment, intimidation or threatening behaviour 
Teenagers loitering in public places 
Gang related criminal activity 
Alcohol or solvent abuse in public (e.g., street drinking) 
Using or selling drugs 
Traffic noise 
Dangerous or drink driving 
Graffiti on public property 
Graffiti on private property 
Vandalism 
Vacant houses or blocks 
Household burglary 
Car theft 
Theft from cars 
Domestic violence 
Assault 

(ICC) 
 

.785 

.711 

.691 

.788 

.765 

.815 

.643 

.680 

.742 

.708 

.738 

.752 

.718 

.751 

.691 

.800 

.817 

.731 

.741 

.751 

.749 

.694 

.700 

.711 

.764 

.805 

.763 
  
  

Presentation and pride 
How strongly do you agree or disagree with the following statements about your house? 
I take a lot of pride in the appearance of my front yard (e.g., lawn and garden) 
I take a lot of pride in the presentation of the exterior of my house (e.g., house painted, gutters 
well maintained, paving swept) 

(ICC) 
 

.872 
 

.831 
  
  

Satisfaction with physical/social environment 
How strongly do you agree or disagree with the following statements about your neighbourhood? 
People who live in my neighbourhood take pride in its appearance 
People in my neighbourhood pick the litter up 
I am satisfied with the level of privacy my house provides from my neighbours 
My neighbourhood is quiet and peaceful 
People in this neighbourhood watch out for the homes and personal property of others 
Most people in this neighbourhood can be trusted 

(ICC) 
 

.789 

.790 

.649 

.822 

.823 

.783 
  
  

Neighbourhood deterioration 
How strongly do you agree or disagree with the following statements about your neighbourhood? 
Since I moved in, the condition of my neighbourhood has deteriorated 

(ICC) 
 

.670 
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As mentioned earlier, the established collective efficacy scale was updated to better reflect local 

conventions and idioms.  In addition, a new item was included (i.e., how likely or unlikely is it 

that your neighbours would intervene if they noticed a stranger at your home and they knew you 

were away).  All items were answered consistently by participants (ICC=0.738-0.834) 

Furthermore, the social cohesion and trust items were tested and found to have good to excellent 

reliability (ICC=0.622-0.885) (Table 4.5).   

 

 

Table 4.5 Test-retest reliability results for socia l environmental items 

Collective efficacy items Reliability 
(n=189) 

  

Informal social control 
How likely or unlikely is it that your neighbours would do the following? 
Intervene if they noticed children wagging school and hanging out in the local park (e.g., contact 
the local school or approach the children directly) 
Intervene if they noticed teenagers spraying graffiti on a local building (e.g., contact the police or 
interrupt the teenagers)  
Intervene if children were showing disrespect to an adult 
Intervene if they noticed a stranger at your home and they knew you were away (e.g., call the 
police or approach the stranger) 
Intervene if a fight broke out in front of their house (e.g., call the police or break up the fight) 
Take action if the nearest police station was threatened with closure (e.g., join community action 
or contact the local member) 

(ICC) 
 
 

.738 
 

.740 

.777 
 

.834 

.709 
 

.815 
  
  

Social cohesion and trust 1 
How strongly do you agree or disagree with the following statements about your neighbourhood? 
This is a close-knit neighbourhood 
Most people in this neighbourhood can be trusted 
People in this neighbourhood generally don’t get along with each other 
People in this neighbourhood do not share the same values 

(ICC) 
 

.885 

.622 

.783 

.688 
  
1To form the final social cohesion and trust scale, these four items were supplemented with an additional item from the 
main RESIDE study questionnaire.  Further details are provided in Chapter 5. 
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The victimisation question was designed to record direct and indirect victimisation, and whether 

this had occurred in the respondent’s home neighbourhood or in another neighbourhood.  

Ultimately the question was too ambitious, and the wording and format proved confusing for 

respondents.  This was reflected in test-retest reliability values ranging from 0.486 to 0.835 

(ICC) (Table 4.6).  As a result, these items were changed considerably to remove any ambiguity 

before the questionnaire was administered to the main study sample.  The final version used a 

clearer format, asked about victimisation in the previous two years (instead of five years), was 

only concerned with the respondent’s current neighbourhood, and did not distinguish between 

direct and indirect victimisation. 

 

 

Table 4.6 Test-retest reliability results for victi misation items 

Victimisation items Reliability 
(n=189) 

  

Direct victimisation 
Have you personally been the victim of the following crimes in the last 5 years? 

 
(k) 

  

In your current neighbourhood: 
Household burglary 
Followed, harassed or threatened outside the home 
Physically attacked, robbed or mugged 

.835 

.613 

.745 

  

In another neighbourhood: 
Household burglary 
Followed, harassed or threatened outside the home 
Physically attacked, robbed or mugged 

 
.714 
.486 
.717 

  
  

Indirect victimisation 
Do you personally know anyone who has been the victim of the following crimes in the last 5 years? 

 
(k) 

  

In your current neighbourhood: 
Household burglary 
Followed, harassed or threatened outside the home 
Physically attacked, robbed or mugged 

 
.667 
.627 
.560 

  

In another neighbourhood: 
Household burglary 
Followed, harassed or threatened outside the home 
Physically attacked, robbed or mugged 

 
.488 
.542 
.567 
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The test-retest results presented in Table 4.7 indicate that respondents’ were able to reliably 

recall details about the physical design of their houses.  The items were intended to record house 

features that might promote or deter natural surveillance, or make housing more vulnerable to 

crime (e.g., secondary space adjacent to the property).  Most house design items had excellent 

test-retest reliability, with the only exceptions being ‘balcony at the front of the house’ and 

‘front fence or wall (less than 1.2 metres)’ which had good reliability.  Surveillance behaviour 

(e.g., spending more time in the front yard than the backyard), and estimates of pedestrian 

traffic volume were also consistently recalled by participants.  

 

 

Table 4.7 Test-retest reliability results for house  design and natural surveillance items 

House design features and natural surveillance beha viour items Reliability 
(n=189) 

  

Which, if any, of the following features does your house have?  
Two or more storeys 
Porch or verandah at the front of the house 
Balcony at the front of the house 
Single garage at the front of the house 
Double garage at the front of the house 
Public open space (e.g. park) behind house 
Public access way (for pedestrians) beside/behind house 
Back laneway access 
Vacant block beside/behind house 
Located on a corner block 
Solid front fence or wall (at least 1.2 metres high) 
Front fence or wall (less than 1.2 metres high) 

(k) 
.952 
.814 
.780 
.884 
.929 
.863 
.827 
.934 
.846 
.932 
.833 
.653 

  
  

 
How many windows in your house face the front footpath or street? 

(ICC) 
.888 

  
  

 
How far is your house set back from the front of your block? 

(ICC) 
.902 

  
  

How strongly do you agree or disagree with the following statements about your house? 
When outdoors, at home, I spend most time in my front yard, rather than my back yard 
I can clearly see the front footpath or street through the front windows of my house 

(ICC) 
.745 
.810 

  
  

How strongly do you agree or disagree with the following statements about your neighbourhood? 
Very few people walk down my street during the day 
Very few people walk down my street in the evening 

(ICC) 
.751 
.745 
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4 . 7 . C O N C L U S I O N  

 

The majority of the crime-related safety items proved to be reliable, with 77% recording test-

retest scores greater than 0.70, indicating a high stability.  A number of changes were made to 

the tested items before the final questions were administered to the main study sample.  Items 

were modified if their test-retest reliability values were less than ideal, but the items were still 

deemed important to the overall research design (i.e., the victimisation items).  

 

In particular, the items exploring fear of crime, and perceptions of crime-related safety generally 

had good to excellent reliability.  The process of quantifying crime-related safety is complex, as 

constructs such as fear of crime and perceived crime risk are changeable, and readily influenced 

by numerous individual, social and environmental factors.  Given the apparent scarcity of test-

retest results within the criminological literature, and the inconsistent results of the small 

number of crime-related items contained in public health instruments, this is a valuable finding.  

 

Previous public health research examining crime-related safety and physical activity has 

suffered from the application of somewhat insufficiently developed measures.  The final 

Neighbourhood Safety Questionnaire is a comprehensive instrument for collecting information 

on the multi-faceted elements of crime-related safety, and the various characteristics that affect 

residents’ perceived safety.  The development of scales from these items and their internal 

consistency are described in the next chapter.   
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C H A P TE R  5   

 

 

D E V E L O P M E N T  O F SC A L E S  

 

 

5 . 1 . I N T R O D U C T I O N  

 

This chapter describes the background and rationale for undertaking factor analysis, and 

presents the summary scales created using this process.  The Neighbourhood Safety 

Questionnaire comprised items from a series of established scales; however most questions 

were altered to some degree.  Exploratory factor analysis was conducted for each set of items. 

Results are compared with previous studies incorporating these items to assess whether the 

factor structure replicated previous findings.  For questions with less established structures, 

factor analysis was conducted to reduce a larger set of variables into a series of summary scales.  

 

 

5 . 2 . B A C K G R O U N D  

 

Factor analysis is a statistical technique that examines a set of variables and determines which 

ones belong together (Kerlinger and Lee, 2000).  The process assumes data are correlated – that 

variables are interrelated and connected by general theoretical concepts, referred to as factors 

(Hair et al., 2006). These factors should ideally preserve the character of the original 

questionnaire items (Hair et al., 2006).  Moreover, the analysis identifies those variables that are 

superfluous to the factor structure (Kerlinger and Lee, 2000). 

 

Thus, factor analysis is commonly applied to questionnaire data to: (1) summarise the data – by 

identifying the underlying factor structure, data can be condensed into a smaller number of 

distinct dimensions; and (2) reduce the number of variables – scores for the underlying factors 

can be substituted for the original variables.  This helps avoid the problems associated with 

analysing a large number of highly correlated variables, simplifying subsequent data analysis 

(Hair et al., 2006).   

 

There are two streams of factor analysis.  The traditional method, known as exploratory factor 

analysis (EFA), produces a factor solution without adherence to a preconceived number or 

pattern of factors; allowing the data to arrive at a natural conclusion rather than forcing items to 
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conform to prescribed solution (Kerlinger and Lee, 2000, Fabrigar et al., 1999).  Alternatively, 

confirmatory factor analysis (CFA) makes a priori assumptions about the factor solution and is 

used to test hypotheses based on previous findings and theory (Hair et al., 2006).  The factor 

structure is sufficiently developed such that the researcher seeks to reproduce these 

predetermined factors.  The number of factors and the latent dimension they represent are well 

established, and the researcher can force items to fit specified factors (Stevens, 1996).   

 

Suitability of data for factor analysis 

Factor analysis requires interval data (Kim and Mueller, 1978a).  For most common factor 

extraction methods (e.g., principle axis factoring and principle component analysis), deviations 

from normality, homoscedasticity and linearity will not adversely influence analyses, but will 

reduce the magnitude of the observed correlations (Garson, 1998, Hair et al., 2006).  Issues of 

normality need only be considered when testing the statistical significance of factors; however 

in practice such tests are seldom conducted (Hair et al., 2006).   

 

To be suitable for factor analysis, the researcher needs an adequate sample size, preferably 100 

or larger (Hair et al., 2006).  The general consensus is that when sample sizes are small, higher 

cases-per-variable ratios are preferable (Field, 2005, Hair et al., 2006).  However, for sample 

sizes above 300, data tend to be more stable, and the cases-per-variable ratio becomes a 

relatively minor consideration (Field, 2005).   

 

Furthermore, several tests indicate whether data are appropriate for factor analysis.  These 

include: 

� Pattern of correlations within the correlation matrix: visual inspection of the data should 

confirm a substantial number of correlations greater than 0.30.  Without a sufficient 

number of correlations, data are deemed inappropriate for factor analysis (Hair et al., 

2006).   

� Barlett’s test of sphericity: tests that significant correlations are present among at least 

some of the variables in the data matrix.  A statistically significant result indicates that 

data are sufficiently correlated to proceed with factor analysis (Hair et al., 2006) 

� Kaiser-Meyer-Oklin (KMO) measure of sample adequacy (MSA): reflects the ratio of 

the squared correlation between variables to the squared partial correlation between 

variables.  The index ranges from 0 to 1, with values closer to 1 signifying that the 

pattern of correlations is relatively compact, and that factor analysis should produce 

‘distinct and reliable factors’ (Field, 2005, p.640).  Values of 0.80 or higher are 

considered to be ‘meritorious’; 0.70 to be ‘middling’; 0.60 to be ‘mediocre’; and 0.50 or 

above to be ‘miserable’.  Values below 0.5 indicate the data are inappropriate for factor 

analysis (Hair et al., 1998, p.99). 
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Rotation method 

The initial factor solution is often difficult to interpret so factors are usually rotated (Kerlinger 

and Lee, 2000).  There are two main rotation methods, and method selection should be driven 

by the characteristics of the variables (Hair et al., 2006).  Orthogonal rotation (e.g., varimax) is 

the most commonly applied method.  It produces factors that are uncorrelated and results are 

generally easier to interpret (Fabrigar et al., 1999).  Alternatively, oblique rotation (e.g., 

oblimin) assumes factors will, to some degree, be correlated (Ford et al., 1986).  Oblique 

solutions are said to be more difficult to interpret (Costello and Osborne, 2005). 

 

Choosing the most appropriate rotation method requires some conceptual justification.  Within 

the social sciences, constructs are typically complex and seldom independent, meaning there 

will often be correlation between factors (Costello and Osborne, 2005, Ford et al., 1986).  

Ideally, if correlation is assumed, oblique rotation should deliver a more accurate factor 

solution.  Alternatively, if orthogonal rotation is applied when factors are correlated, important 

information may be lost (Costello and Osborne, 2005) as the rotation will erroneously force 

correlated factors to appear  independent (Ford et al., 1986).  Aside from these caveats, if factors 

are genuinely independent, both rotation methods should generate virtually identical solutions 

(Costello and Osborne, 2005).   

 

Interpretation of factor loadings 

Factor loadings are the correlations between the original variables and the factors (Kline, 1994), 

with higher loadings indicating stronger correlations (Hair et al., 2006).  While many studies 

will not specify a factor interpretation strategy (Ford et al., 1986); often the researcher will 

impose an arbitrary criterion for interpreting factors (Tabachnick and Fidell, 2007).  A 

frequently applied rule is to interpret factor loadings greater than ±0.30 (Cudeck and O'Dell, 

1994, Kline, 1994) or ±0.32 (Tabachnick and Fidell, 2007) as meeting the minimum level 

required for interpretation, however thresholds of  ±0.40 are also frequently used to define 

factors (Ford et al., 1986).  Indeed, these criterion are not universally applied, with researchers 

treating loadings as high as ±0.80 or as low as ±0.20 as salient (Cudeck and O'Dell, 1994).  

Choosing where to impose a cut-off for the interpretation of factor loadings is largely based on 

researcher preference; driven by patterns in the data (i.e., a gap in the loadings) or to facilitate 

the interpretation of the solution (Tabachnick and Fidell, 2007). 

 

Stevens (1996, p.371) advocates that researchers stop ‘blindly using the rule of interpreting 

factors with loadings greater than 0.30, and take sample size into account’.  For larger sample 

sizes, smaller factor loadings are regarded as significant, such that if the sample size is over 300, 

loadings of less than 0.30 can be considered statistically meaningful (Field, 2005, Stevens, 

1996).  Aside from sample size considerations, other criteria contribute to the interpretation of 
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factor loadings, including: (1) when more variables are analysed, smaller factor loadings are 

regarded as important; and (2) when numerous underlying factors are identified, factor loadings 

on later factors need to be larger to be considered significant (Hair et al., 2006).   

 

While factor loadings may achieve statistical significance, this does not necessarily indicate that 

loadings are sufficiently high to regard as having practical significance.  For example, for a 

large sample size, loadings of ±0.20 are statistically significant, but this equates to just 4% 

shared variance between the items and the factor.  Whereas a 15% shared variance between the 

items and the factor (equating to loadings of ±0.40 or greater) are of far greater practical 

importance, particularly when identifying and naming each construct (Stevens, 1996).   

 

Factor analysis does not always result in a simple, clean factor structure; rather the factor 

solution can include: (1) items with no significant loadings; (2) items with significant loadings, 

but low communalities; and (3) items that load on more than one factor.  Possible responses to 

these scenarios range from no action at all to a complete revision of the factor extraction and 

rotation methods.  If the primary purpose of the factor analysis is data reduction, then ignoring 

the questionable items and interpreting the factor solution as it stands is a feasible response.  

Nonetheless, the researcher should acknowledge that the problematic items are inadequately 

captured by the factor solution (Hair et al., 2006).   

 

Another approach is to delete low-loading, cross-loading or free standing items and repeat the 

analysis (Costello and Osborne, 2005, Hair et al., 2006).  However, the researcher’s approach to 

unclean loadings needs careful consideration.  For example, cross-loading items are often 

attributed to the most relevant factor (Ford et al., 1986), or to the factor where they load the 

highest (Stevens, 1996).  Ford et al. (1986 p.306) suggest that ‘this approach ignores the fact 

that it is completely consistent with the common factor model and the principle of simple 

structure for a variable to have more than one high loading’.  Forcing items to be associated 

with only one factor diminishes the volume of information available to define factors (Ford et 

al., 1986).   

 

Moreover, the process whereby low-loading or cross-loading items are either maintained in the 

factor solution or eliminated can be problematic.  The inclusion of irrelevant items might reflect 

a somewhat unconsidered approach to the factor analysis and open the researcher to accusations 

of ‘garbage in garbage out’.  Conversely, the elimination of difficult items to produce a cleaner 

factor structure may ‘compromise the integrity of the data’ (Costello and Osborne, 2005, p.3) 

and result in flawed conclusions (Kim and Mueller, 1978b).  Regardless of how the researcher 

treats problematic items, the core objective is to produce a factor structure with a theoretical and 



67 

practical basis (Hair et al., 2006), and this necessitates that the researcher make a series of 

informed judgement decisions (Kim and Mueller, 1978b). 

 

 

5 . 3 . A I M S  

 

The aims of this chapter were to: 

� Review existing fear of crime, perceived crime risk, neighbourhood safety and 

collective efficacy scales by applying EFA to examine whether the emergent factor 

structures were consistent with previous studies incorporating these items; 

� Examine whether changes to these established questions (e.g., wording changes, the 

inclusion and elimination of items) altered the previously documented factor structure; 

� Identify underlying themes for the questionnaire items on: (1) general feelings of safety; 

and (2) neighbourhood problems, and to develop a series of composite scales to 

summarise these constructs; and 

� Assess the internal consistency of the composite scales using Cronbach’s alpha. 

 

 

5 . 4 . M E T H O D S  

 

The main study sample was used for the factor analysis (n=1059).  Before commencing the 

analyses, data were assessed to ensure they met the considerations outlined earlier (i.e., 

adequate sample size, variables appear correlated, Bartlett’s test of sphericity was significant 

and KMO values were greater than 0.5).  EFA was conducted in the Statistical Package for the 

Social Sciences (SPSS) using principal axis factoring (PAF) and oblique rotation (oblimin).  

EFA was undertaken because the technique allows for a data driven solution.  Moreover, it 

avoids the optimisation techniques of CFA, which can force data to fit a solution that does not 

best reflect the new data (Kerlinger and Lee, 2000).  PAF endeavours to find the least number of 

factors possible to explain the correlations among variables (Garson, 1998).   

 

While many of the items included in the Neighbourhood Safety Questionnaire were drawn from 

established instruments; numerous items had modified wording, new items were added to 

questions and established items were removed.  As a result, it would be premature to assume 

that the factor structure from previous studies would be replicated.  Furthermore, the RESIDE 

study sample comprised homeowners in new suburban housing developments, thus the factors 

derived in this study may conceivably be quite different to the factors stemming from broader 

population based samples.  Replicating factor analysis across different samples, where each has 
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its own idiosyncrasies can help contribute to an improved understanding of the factor structure 

(Fabrigar et al., 1999).   

 

Factor interpretation strategy 

Items that loaded highly on a common factor were construed to measure the same underlying 

construct.  The general approach was to include items with factor loadings higher than ±0.40 in 

each factor; however there was a degree of flexibility when applying this rule.  The constructs 

were often closely associated, so it was anticipated that some items would load highly on more 

than one factor.  In these instances, problematic items were removed, in a stepwise manner to 

produce a cleaner solution.  Initially low-loading items were removed, followed by items with 

high cross-loadings.   

 

 

5 . 5 . R E S U L T S  

 

The factor analyses were conducted on six sets of items: (1) fear of crime; (2) perceived risk 

from crime; (3) neighbourhood safety; (4) collective efficacy; (5) feelings of safety; and (6) 

perceptions of neighbourhood problems.  The results are presented in Tables 5.1 to 5.6.  For 

each block of items the rotated factor solution, the proportion of variance explained by each 

factor and the Cronbach’s alpha are noted.  Cronbach’s alpha represents the internal consistency 

of each scale.  Since items in each scale should reflect the same construct, they should be highly 

correlated (Hair et al., 2006).  Generally, values of 0.70 meet the lower limit of acceptability, 

however values as low as 0.60 are acceptable in exploratory research (Hair et al., 2006).   

 

Fear of crime and perceived crime risk 

The fear of crime and perceived crime risk questions comprised 10 items, with each item 

focusing on a different crime.  The questions were drawn from previous examples (Ferraro, 

1995, Warr and Stafford, 1983), and the lead question wording was consistent with these 

versions.  There were some changes to items between the two phases of questionnaire 

administration, and these inconsistent items were excluded from further analyses (i.e., fear of 

being raped or sexually assaulted; and fear of being murdered).  Furthermore, a new item was 

included assessing altruistic fear (i.e., fear for others).  This item was not included in the factor 

analysis; but it was retained as a separate variable for possible future analysis. 

 

Ferraro (1995) published a two factor solution for fear of crime and perceived crime risk, with 

factors characterised as: (1) personal crime; and (2) property crime.  In their analyses, the item 

about being approached by a beggar was dropped from the final solution, and fear of being 

robbed or mugged loaded highly on both factors and was retained in both scales.  Ferraro notes 
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that many fear and risk items are difficult to catagorise as definitively personal or property 

crimes.  For example, having someone break into your home while you are present is 

undoubtedly a property crime, but it nonetheless carries with it the threat of physical violence, 

defying easy classification (Ferraro, 1995). 

 

In contrast, the factor solutions documented in Tables 5.1 and 5.2 show the fear of crime items 

loading highly on one factor only, and perceived risk on two factors.  However, the perceived 

crime risk solution differed from Ferraro’s structure.  The final factors are best summarised as: 

(1) threats close to home and (2) personal risk.  Given that the sexual assault and murder items 

were removed from the question, it was not unforeseen that these analyses would produce a 

different structure.  As anticipated, there was strong correlation between the factors (r=0.706), 

justifying the decision to apply oblique rotation.  This also suggests that future studies 

incorporating crime risk might include fewer questionnaire items (depending on the research 

context).  Instead, researchers might incorporate just four items (i.e., the personal risk scale) for 

an adequate indication of respondents’ overall perceived crime risk.  This could be subject to a 

sensitivity analysis with an aim to reducing respondent burden in future studies.   

 

 

Table 5.1 Factor analysis and reliability coefficie nts of items measuring fear of crime 

Item Factor 

  

 Fear of crime 
  

Fear of being robbed or mugged on the street 0.878 

Fear of having someone loiter near your home at night 0.851 

Fear of being attacked by someone with a weapon 0.848 

Fear of having your property damaged by vandals 0.839 

Fear of having someone break into your house while you’re at home 0.806 

Fear of having your car stolen  0.770 

Fear of having a group of juveniles disturb the peace near your home 0.762 

Fear of having someone break into your house while you’re not at home 0.741 

Fear of being cheated or conned out of your money 0.640 

Fear of being approached by a beggar or homeless person 0.512 

% of variance accounted for 59.619 

Cumulative % of variance 59.619 

Final No. items in scale 10 

Cronbach’s alpha 0.933 
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Table 5.2 Factor analysis and reliability coefficie nts of items measuring perceived risk from 
crime 

Item Factor 

   

 Threats close to 
home 

Personal risk 

   

Likelihood of having someone loiter near your home at night  0.890 -0.076 

Likelihood of having a group of juveniles disturb the peace near your 
home  

0.797 -0.091 

Likelihood of having your property damaged by vandals 0.762 0.091 

Likelihood of having someone break into your house while you’re not at 
home  

0.724 0.038 

Likelihood of having someone break into your house while you’re at 
home 

0.591 0.174 

Likelihood of having your car stolen 0.530 0.321 

Likelihood of being robbed or mugged on the street 0.026 0.877 

Likelihood of being attacked by someone with a weapon 0.049 0.795 

Likelihood of being cheated or conned out of your money 0.050 0.573 

Likelihood of being approached by a beggar or homeless person -0.035 0.504 

% of variance accounted for 50.761 6.620 

Cumulative % of variance 50.761 57.381 

Final No. items in scale 6 4 

Cronbach’s alpha 0.897 0.796 

 

 

Neighbourhood safety 

Baba and Austin (1989) developed questions to measure residents’ satisfaction with their 

neighbourhood and perceptions of safety.  From these items a two-factor solution was derived, 

which was summarised as: (1) perceived neighbourhood safety; and (2) satisfaction with the 

neighbourhood environment.  More recently, Austin et al. (2002) revisited these items.  

However, they adopted a three-factor solution, where satisfaction with the neighbourhood 

environment was divided into two sub-scales: satisfaction with the physical environment; and 

satisfaction with the social environment (Austin et al., 2002).   

 

While the Baba and Austin neighbourhood safety items used in the current analyses remained 

faithful to the original questions, most items that addressed satisfaction with the neighbourhood 

environment were altered.  These items no longer addressed residents’ ‘satisfaction’ with 

neighbourhood presentation and behaviour, but instead focused on residents’ judgments about 

the existence of these same aspects of presentation and behaviour.  The factor analysis results 

for the neighbourhood safety and altered neighbourhood environment items are presented in 

Table 5.3.  The analysis produced the two-factor solution similar to that published by Baba and 

Austin (1989).  However, there was one point of difference:  the item concerning satisfaction 

with privacy from neighbours did not load highly on any factor.  This item remained focused on 

‘satisfaction’ and was not changed to garner residents’ judgements about the adequacy of their 
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privacy.  On reflection, it is unsurprising that the item fell outside the factor structure.  It was 

subsequently removed from the factor analysis, but retained as a separate item for the main 

analysis.  The final factors encapsulate: (1) a clean and cohesive neighbourhood; and (2) 

perceived neighbourhood safety.  These two factors were correlated (r=0.487), again confirming 

the decision to apply oblique rotation in these analyses. 

 

 

Table 5.3 Factor analysis and reliability coefficie nts of items measuring neighbourhood 
safety 

Item Factor 

   

 Clean & cohesive 
neighbourhood 

Perceived 
neighbourhood  

safety  
   

People in this neighbourhood take pride in its appearance  0.702 -0.096 

People in this neighbourhood pick the litter up 0.688 -0.021 

This neighbourhood is quiet and peaceful  0.570 0.004 

People in this neighbourhood watch out for the homes and 
personal property of other residents  

0.474 0.099 

Most people in this neighbourhood can be trusted 0.398 0.205 

People in this neighbourhood can leave their personal property 
outside without fearing that it will be damaged or stolen 

0.087 0.682 

People in this neighbourhood do not need to lock their doors when 
they leave their homes for a short period of time 

-0.116 0.643 

People who live in this neighbourhood have to worry about 
someone breaking into their homes to steal things (reversed) 

0.055 0.581 

People in this neighbourhood can walk around at night without fear 
of being attached or bothered by strangers 

0.203 0.380 

% of variance accounted for 28.604 8.071 

Cumulative % of variance 28.604 36.675 

Final No. items in scale 5 4 

Cronbach’s alpha 0.721 0.690 

 

 

Collective efficacy 

As documented in Chapter 4, the collective efficacy items were subject to minor changes to 

better reflect Australian mores and language.  A new item was included about the likelihood that 

neighbours would intervene if they noticed a stranger at the participant’s home.  While this new 

item loaded highly the first factor, it was subsequently removed from the analyses so that the 

final solution would more closely imitate the collective efficacy scale applied in other studies 

(Sampson et al., 1997, Cohen et al., 2006, Burdette et al., 2006).  Furthermore, an item that 

formed part of the original scale was not included in the questionnaire (people around here are 

willing to help their neighbours), and thus was substituted with a somewhat similar item (I 

believe my neighbours would help in an emergency).  The factor structure is presented in Table 

5.4, and reveals a two-factor solution that replicates the published constructs.  These underlying 
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dimensions are summarised as: (1) informal social control; and (2) social cohesion and trust.  

Once again, there was considerable correlation between the factors (r=0.464).  However, in 

practice, informal social control and social cohesion and trust are combined into a single scale 

(Sampson et al., 1997, Cohen et al., 2006).  The Cronbach’s alpha for pooled scale was 0.795. 

 

 

Table 5.4 Factor analysis and reliability coefficie nts of items measuring collective efficacy  

Item Factor 

   

 Informal social 
control 

Social cohesion & 
trust 

   

How likely is it that your neighbours would intervene if they noticed 
children spraying graffiti on a local building  

0.766 -0.043 

How likely is it that your neighbours would intervene if children were 
showing disrespect to an adult 

0.751 -0.067 

How likely is it that your neighbours would intervene if they noticed 
children wagging school and hanging out in the local park 

0.635 -0.031 

How likely is it that your neighbours would intervene if a fight broke out 
in front of their house 

0.542 0.192 

How likely is it that your neighbours would take action if the nearest 
police station was threatened with closure  

0.448 0.095 

People in this neighbourhood no not share the same values (reversed) -0.113 0.671 

Most people in this neighbourhood can be trusted  0.005 0.635 

People in this neighbourhood generally do not get along with each 
other (reversed) 

-0.003 0.584 

This is a close knit neighbourhood 0.145 0.526 

I believe my neighbours would help in an emergency 0.130 0.440 

% of variance accounted for 29.532 9.555 

Cumulative % of variance 29.532 39.087 

Final No. items in scale 5 5 

Cronbach’s alpha 0.776 0.699 
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Feelings of safety 

A series of items included in the Neighbourhood Safety Questionnaire explored respondents’ 

general feelings of safety (i.e., global safety) in different settings, ranging from their own home 

to the local streets and parks, during the day and night.  The results are presented in Table 5.5, 

and depict all items loading highly on a single factor (i.e., feel safe in neighbourhood) 

confirming that these items could be used as a single additive scale in the main analyses.   

 

 

Table 5.5 Factor analysis and reliability coefficie nts of items measuring general feelings of 
safety 

Item Factor 

  

 Feel safe 
  

How safe do you feel alone, in the streets of your neighbourhood, during the day  0.786 

How safe do you feel alone, in the streets of your neighbourhood, at night  0.758 

How safe do you feel alone, in your local park, during the day 0.754 

How safe do you feel alone, in your own home, at night 0.727 

How safe do you feel alone, in your own home, during the day 0.695 

How safe do you feel alone, in your local park, at night 0.682 

% of variance accounted for 53.969 

Cumulative % of variance 53.969 

Final No. items in scale 6 

Cronbach’s alpha 0.875 

 

 

Perceptions of neighbourhood problems 

Numerous studies have adopted comparable questions focusing on respondents’ perceptions of 

neighbourhood problems; with items similarly addressing various forms incivility and crime.  

For the most part, studies have combined items into composite scales encompassing social and 

physical disorder (Ferraro, 1995, Franzini et al., 2008, Reisig and Cancino, 2004, Steptoe and 

Feldman, 2001) or combined crime and social and physical disorder (Hill and Angel, 2005, 

Latkin and Curry, 2003, Ross et al., 2002, Sooman and Macintyre, 1995).  However other 

research has preserved the distinction between crime, physical and social disorder.  For 

example, LaGrange et al. (1992) produced a factor structure that maintained physical and social 

incivilities as separate scales (LaGrange et al., 1992); and Perkins et al. (1992) used a 

neighbourhood problems question to derive three subscales from factor analysis.  Factors were 

defined as: (1) perceived physical incivilities; (2) perceived social incivilities; and (3) perceived 

crime problems (Perkins et al., 1992). 

 

The neighbourhood problems question used in the Neighbourhood Safety Questionnaire 

differed somewhat from previous examples due to a greater focus on the presentation and 
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upkeep of both private residences and public space.  The scales developed from the 

neighbourhood problems question are presented in Table 5.6.  The factor analysis identified four 

main dimensions underlying the 27 item question.  These constructs were summarised as: (1) 

social incivilities; (2) neighbourhood maintenance; (3) graffiti and vandalism; and (4) property 

crime.   

 

The social incivilities factor combines a broad spectrum of anti-social behaviour, or indicators 

of anti-social behaviour, extending from the very serious (e.g., using or selling drugs, 

harassment, intimidation or threatening behaviour) to the very minor (e.g., noisy neighbours, 

uncontrolled pets).  While these minor irritations may appear somewhat trivial by comparison, 

they have nonetheless been conceptualised as forms of urban annoyance (Lee et al., 2005, Robin 

et al., 2007, Ferraro, 1995, Reisig and Cancino, 2004, Sooman and Macintyre, 1995, Steptoe 

and Feldman, 2001) and warrant inclusion in the scale.   

 

The social incivilities construct also includes abandoned vehicles, which was unexpected as this 

item is conceptualised as a form of physical incivility rather than social incivility.  Nonetheless, 

it was retained in the scale as it is an indication of serious anti-social behaviour.  The factor 

structure did, however, distinguish other physical incivilities as a separate factor: graffiti and 

vandalism.  While these behaviours are undoubtedly a source of irritation to local residents, they 

may be interpreted as the actions of bored teenagers (Kunstler, 1996), and consequently do not 

embody the same level of threat as many of the problems captured in social incivilities. 

 

Some items did not load cleanly on one factor and merit discussion.  Firstly, the items: (1) 

perceiving assault to be a problem; and (2) perceiving domestic violence to be a problem loaded 

highly on both social incivilities and (property) crime, which is feasible given these offences 

could be characterised as both expressions of extreme social disorder and crime.  This dual 

loading indicates these items are somewhat distinct from the other items, and as they represent 

forms of violent interpersonal crime, they have been combined as a separate two-item scale for 

future analysis (the Cronbach’s alpha score for this sub-scale was 0.900).  Other items did not 

load highly on any factor (e.g., traffic noise, inadequate police services, vacant houses or blocks, 

loitering teenagers) suggesting they were superfluous to the developed scales, or cross-loaded 

(e.g., dangerous or drink driving).  These items were removed from the factor analysis; however 

they were retained as individual items for future analysis.  The strength of the correlations 

between factors ranged from r=0.378 (between neighbourhood maintenance and property crime) 

to r=0.564 (between social incivilities and graffiti and vandalism).   
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Table 5.6 Factor analysis and reliability coefficie nts of items measuring perceptions of 
neighbourhood problems 

Item Factor 

     

 Social 
incivilities 

Neighbourhood 
maintenance 

Graffiti and 
vandalism 

Property 
crime 

     

Using or selling drugs 0.840 -0.107 0.042 0.049 

Harassment, intimidation or 
threatening behaviour  

0.822 0.029 -0.059 0.039 

Alcohol or solvent abuse in public 0.812 -0.055 0.061 0.060 

Discarded needles and syringes  0.792 0.070 -0.068 0.014 

Gang related criminal activity 0.778 -0.039 0.061 0.069 

Abandoned vehicles 0.721 0.014 0.035 -0.018 

Uncontrolled pets 0.436 0.204 0.125 -0.034 

Noisy neighbours  0.404 0.192 0.043 0.050 

Unkempt lawns and gardens  -0.144 0.828 0.016 0.038 

Houses and fences not looked after -0.074 0.775 0.016 0.071 

Unkempt nature strips, parks and open 
spaces 

0.092 0.672 0.004 -0.045 

Upkeep of children’s playgrounds 0.158 0.584 0.025 -0.026 

Littering and dumping rubbish in public 
areas 

0.237 0.420 0.190 -0.054 

Poor street lighting 0.066 0.415 -0.022 0.074 

Graffiti on public property -0.066 -0.020 0.987 -0.009 

Graffiti on private property 0.018 -0.011 0.924 0.002 

Vandalism 0.100 0.042 0.683 0.121 

Car theft 0.043 -0.037 -0.010 0.941 

Theft from cars 0.030 -0.006 0.011 0.845 

Household burglary -0.012 0.082 0.045 0.718 

% of variance accounted for 42.315 7.466 6.066 5.580 

Cumulative % of variance 42.315 49.781 55.847 61.427 

Final No. items in scale 8 6 3 3 

Cronbach’s alpha 0.913 0.892 0.920 0.892 

 

 

5 . 6 . C O N C L U S I O N  

 

The Neighbourhood Safety Questionnaire included numerous questions drawn from previously 

published scales, however many of these items were subject to modification. While there were 

some differences in the factors that emerged from these analyses, overall the factors were 

generally consistent with the themes identified in previous studies adopting these scales.   

 

Changes to the fear of crime and perceived crime risk questions produced different factor 

structures than were previously published.  The collective efficacy questions remained relatively 

faithful to the original items and the solution replicated the original structure, indicating that the 

alterations did not distort the underlying dimensions.  For the neighbourhood safety items 
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originally published by Baba and Austin (1989), the factor solution was comparable with 

previous work, with the exception of one item that was dropped from the analysis (i.e., 

satisfaction with privacy from neighbours).  The general feelings of safety items loaded highly 

on one construct, supporting their use as a single scale in the next phase of the analysis.  Finally, 

the neighbourhood problems items produced a four-factor solution, encapsulated as social 

incivilities, neighbourhood maintenance, graffiti and vandalism and property crime.  All factors 

were found to have acceptable internal consistency, with only two scales reporting Cronbach’s 

alpha values marginally lower that 0.70. 

 

The results substantiate the application of these scales in future analyses.  However, some of the 

scales documented in this chapter have not been applied in the main data analyses (i.e., 

perceived crime risk, Baba and Austin’s neighbourhood safety scale).  Future analyses utilise 

the fear of crime scale as both an outcome (Chapter 7) and explanatory variable (Chapter 8), and 

the collective efficacy, neighbourhood problems, feeling safe scales as explanatory variables.  
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C H A P TE R  6   

 

 

C R E AT I N G SA F E  WA L K A B L E  ST R E E T S C A P E S:  D O E S  

H O U S E  D E S I G N  &  U P K E E P D I S C O U R A G E  

I N C I V I L I T I E S  I N  SU B U R B A N  N E I G H B O U R H O O D S ?   

 

 

This chapter has been drafted as a manuscript: 

Foster, S., Giles-Corti, B. and Knuiman, M. (Revisions requested: responding to reviewers 

comments for resubmission). Creating safe walkable streetscapes: does house design and 

upkeep discourage incivilities in suburban neighbourhoods? Journal of Environmental 

Psychology. 

 

 

6 . 1 . A B S T R A C T  

 

This study explored the premise that house design and upkeep can influence the incidence of 

physical disorder, in turn creating a more pleasant walking environment for pedestrians.  Street 

segments (n=443) in new suburban developments (n=60) in Perth, Western Australia, were 

audited for house attributes that facilitate natural surveillance (e.g., porch/verandah) or indicate 

territoriality (e.g., garden/lawn upkeep), and physical incivilities.  A composite index of house 

attributes yielded highly significant associations with disorder (trend test p=0.000) and graffiti 

(trend test p=0.005), signifying the cumulative effect of several key attributes had a greater 

capacity to restrict incivilities in the street than any single characteristic.  The findings suggest 

house design and upkeep have an important role in creating safe, inviting streets for pedestrians.   

 

 

6 . 2 . I N T R O D U C T I O N  

 

Over the last decade, there has been increasing interest in the characteristics of the physical 

environment that encourage residents to be physically active.  Much of the research has focused 

on neighbourhood-level planning attributes (e.g., street connectivity, land-use mix, residential 

density) (Cerin et al., 2007, Frank et al., 2005, McCormack et al., 2008, Owen et al., 2007), or 

the presence of infrastructure that provides opportunities for physical activity (e.g., footpaths, 
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proximity of parks) (Giles-Corti and Donovan, 2002a, Owen et al., 2004, Pikora et al., 2006).  

However, evidence also suggests that residents are more likely to walk in attractive 

neighbourhoods, where yards are well kept and the streetscape and buildings are diverse and 

interesting (Ball et al., 2001, Giles-Corti and Donovan, 2002b, Giles-Corti and Donovan, 2002a, 

Giles-Corti and Donovan, 2003, Michael et al., 2006, Owen et al., 2004, Pikora et al., 2006, 

Sugiyama et al., 2009).  Furthermore, there is support for the notion that negative visual cues, 

which detract from the neighbourhood’s presentation, can deter residents from engaging in 

physical activity (Ellaway et al., 2005, King, 2008, Mendes de Leon et al., 2009, Miles, 2008, 

Nagel et al., 2008, Shenassa et al., 2006, Sugiyama and Ward-Thompson, 2008). 

 

The influence of positive and negative neighbourhood qualities on physical activity is 

exemplified in a study by Ellaway et al. (2005).  European residents in neighbourhoods with 

high levels of objectively recorded disorder (i.e. litter, graffiti, and dog mess) had 50% lower 

odds of being physically active, whereas those in areas with more vegetation and greenery had 

three times higher odds of being active (Ellaway et al., 2005).  In another example, Borst et al. 

(2008) invited older adults to record the location and attractiveness of their walking routes, and 

then assessed their characteristics.  Attractiveness tended to be associated with pedestrian 

infrastructure, aesthetic qualities and activity generating land-uses (ensuring the presence of 

people).  Litter detracted from attractiveness, whereas front gardens enhanced attractiveness 

(Borst et al., 2008).   

 

Neighbourhood incivilities (e.g., litter, graffiti and vandalism) may directly affect residents 

walking behaviour by detracting from the aesthetic appeal of public space – making walking 

less pleasant.  Moreover, the capacity for incivilities to inhibit physical activity and walking 

may be mediated by perceptions of crime and safety (Foster and Giles-Corti, 2008, Loukaitou-

Sideris and Eck, 2007, Ross, 1993).  Incivilities reflect a breakdown of social control and have 

been associated with higher crime (Brown et al., 2004b), perceived crime (Perkins et al., 1992) 

and fear of crime (Robinson et al., 2003).  If incivilities are not promptly repaired, the ‘broken 

windows’ hypothesis suggests that disorder will escalate, initiating a spiral of fear and 

community mistrust, which weakens social control, allowing incivilities and crime to proliferate 

(Skogan, 1990).  In addition, house and garden maintenance have been conceptualised as 

‘suburban incivilities’ and can influence crime and perceived safety (Brown et al., 2004a).   

 

There are potential synergies between the built environment attributes that contribute to a safe, 

aesthetically pleasing streetscape for walkers and those that deter disorder and crime.  For 

instance, Craig et al. (2002) rated streets for various themes including: (1) safety from crime; 

and (2) potential for crime.  Both contributed to a summary environmental score that was 

associated with walking to work.  The crime-related elements included lighting, front porches, 



79 

escape routes, property maintenance, graffiti, vandalism, disrepair, and the presence of other 

people (Craig et al., 2002).  These themes are intrinsic to Crime Prevention through 

Environmental Design (CPTED) (Crowe, 1991), which seeks to deter offenders by creating a 

built environment that increases opportunities for natural surveillance, distinguishes public from 

private territory, and presents a ‘positive image’.  In combination, the CPTED principles aim to 

produce a landscape where offenders are at greater risk of being seen (i.e., natural surveillance), 

and space is well maintained, signifying a proprietary attitude over the environment (i.e., 

territoriality) (Brown et al., 2004a, Cozens et al., 2005).  CPTED principles are increasingly 

being embedded into planning and design guidelines for new and established urban 

development (Cozens et al., 2005, Raco, 2007). 

 

However, evidence confirming the notion that environmental design can restrict incivilities and 

affect the quality of public space is limited, as most studies examine crime or fear of crime.  

Nonetheless, disorder and crime form part of the same spectrum, and although most disorder 

offences are victimless and relatively minor, they threaten that there is ‘potential for harm’ 

(Ross et al., 2002, p.63).  The most prominent study exploring building design and disorder is 

Coleman’s (1985) study of residential buildings and social malaise.  While primarily focused on 

higher density council towers, single family housing was also rated for physical disorder.  

Although methodological concerns have been raised (Campbell, 1985, Hillier, 1986), 

Coleman’s findings reveal that houses with well-defined private territory and good potential for 

street surveillance were associated with less litter (Coleman, 1985).  Other research confirms the 

relevance building design elements (e.g., personalised decoration, street lighting and 

surveillance opportunities) to residents’ perceptions of incivilities (Perkins et al., 1992).  These 

studies hint that house characteristics have some potential to influence physical disorder.   

 

More commonly, studies have examined characteristics of the built environment for 

associations with crime.  In an urban context, houses with porches and a nearby store were 

associated with crime.  This finding was somewhat counterintuitive, since porches theoretically 

promote natural surveillance; however the study was set in undesirable city neighbourhoods 

comprising somewhat transient populations (Schweitzer et al., 1999).  Indeed, it has been 

suggested that the capacity for environmental design to prevent crime may be more effective in 

stable neighbourhoods with higher community integration (Booth, 1981).  Studies in suburban 

settings suggest house attributes do play some role in restricting crime.  Brown and Altman 

(1983) found physical barriers (e.g., fences and locked gates); symbolic barriers (e.g., evidence 

the home was occupied, personalised decoration) and the potential for natural surveillance (e.g., 

visibility from neighbouring properties) were protective against home burglary (Brown and 

Altman, 1983).  Moreover, a study located in a declining suburban neighbourhood found ‘home 
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incivilities’ (an objective measure encompassing incivilities, housing condition and garden 

presentation) were independently associated with crime (Brown et al., 2004b).   

 

Further studies indicate that house and street maintenance can influence feelings of security.  

Wood and colleagues (2008) linked a high level of neighbourhood upkeep (e.g., maintained 

verges and gardens, minimal litter) with greater feelings of safety and social capital among 

residents.  Similarly, another study found objectively rated housing quality, as characterised by 

building maintenance and upkeep, had a direct influence on residents’ perceptions of safety, as 

well as an indirect effect via satisfaction with the physical and social environment (Austin et al., 

2002).  Furthermore, other neighbourhood cues have the potential to affect perceived safety.  

For example, Schweitzer et al (1999) found objectively recorded neighbourhood watch signs 

correlated with fear of crime.  Like physical incivilities, these signs may signal to residents that 

the area is unsafe.   

 

Together, these findings suggest that house design and upkeep attributes may be an effective 

means of limiting disorder and crime, and improving perceptions of safety in the suburban 

landscape.  To date, research examining the correlates of disorder has largely focused on 

deteriorating urban centres, with other environments receiving relatively sparse attention 

(Brown et al., 2004b, Phillips and Smith, 2006, Reisig and Cancino, 2004).  Furthermore, these 

attributes may contribute towards a more convivial street environment and help promote 

walking.  This study aims to contribute to the understanding of natural surveillance and 

territorial themes in a suburban locale, by examining whether house design and upkeep 

attributes are associated with physical incivilities in the street environment.  The study 

hypothesis and overall context are summarised in Figure 6.1. 

 

 

 

 

Figure 6.1 The study hypothesis: that house design and maintenance can influence the 
incidence of physical incivilities in suburban resi dential streets 
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6 . 3 . M E T H O D S  

 

Study context and data collection 

The Neighbourhood Environment Safety Tool (NEST) was developed to collect objective audit 

data on the features of suburban streets that might influence incivilities, perceived safety and 

walking among residents (Appendix V).  The formatting and some items were derived from the 

Systematic Pedestrian and Cycling Environmental Scan (SPACES) (Pikora et al., 2002) but 

ideas were also sourced from other instruments (Barnes McGuire, 1997, Boarnet et al., 2006, 

Burton, 2005, Brownson et al., 2004b, Caughy et al., 2001, Dunstan et al., 2005, Lee et al., 

2005, Minnery, 2005, Perkins et al., 1992, Raudenbush and Sampson, 1999, Winchester and 

Jackson, 1982, Zenk et al., 2007).  In accordance with previous research, NEST was designed to 

capture both negative visual cues and positive expressions of residents’ territorial functioning 

(Perkins et al., 1992).  While there are more novel techniques to record audit data (Brownson et 

al., 2004b, Raudenbush and Sampson, 1999, Zenk et al., 2007), the manual checklist is simple 

to use, easy to manage in the field and requires limited resources. 

 

The audited streets were drawn from new suburban residential developments, which had been 

established for between one and three years, and were typically located on the urban fringe.  

Figures 6.2 to 6.5 show examples of residential streets audited in the study.  Streets were 

selected to correspond to the home addresses of a subset of participants in the RESIDential 

Environments (RESIDE) project, a five year longitudinal study evaluating the impact of a state-

government sub-division code in Perth, Western Australia.  Full details are described elsewhere 

(Giles-Corti et al., 2008).  The study was approved by The University of Western Australia’s 

Human Research Ethics Committee.  

 

The sampling strategy resulted in data specific to a subset of participant’s immediate 

environment; however this paper focuses exclusively on the audit data.  The focus on 

respondents’ residential streets was driven by the theoretical importance of the ‘home patch’ to 

influence feelings of security (Barton et al., 2003), with events occurring within the block scale 

setting of greater significance to residents than those occurring in the wider neighbourhood 

(Taylor, 1987).  Previous studies have used the street block (or block-face) as the basic unit for 

the analysis of natural surveillance, territorial markers and incivilities, on the grounds that the 

block has a more distinct and easily defined boundary than the neighbourhood, and blocks tend 

to be culturally homogeneous and as such residents often share the same concerns as their 

neighbours (Barnes McGuire, 1997, Boarnet et al., 2006, Caughy et al., 2001, Franzini et al., 

2008, Perkins et al., 1990, Perkins et al., 1992, Pikora et al., 2002, Raudenbush and Sampson, 

1999, Schweitzer et al., 1999). 
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Figure 6.2 View of a RESIDE study neighbourhood south o f Perth 
 

 

 
Figure 6.3 A relatively  affluent neighbourhood inc luded in the street audit 
 



83 

 
Figure 6.4 A typical suburban residential street 
 

 

 
Figure 6.5 Higher density ‘cottage’ lots  



84 

During May and June 2007, between the hours of 9am and 3pm on weekdays, a team of three 

trained assessors audited 443 residential segments (defined as the section of street between two 

intersections, including both sides of the street).  Between one and 34 segments were audited 

from each housing development (n=60), and each segment contained between two and 48 

houses (mean=12.27).  Data were collected during these times to avoid the higher traffic flows 

caused by travel to/from school and work, as items required auditors to assess traffic and 

pedestrian volumes.  Auditors walked each segment to record data, rather than auditing from a 

car window or video-taping, as this provided a better view of the houses and street; and many 

features of interest (e.g., litter, smaller graffiti or tags) were not easily visible from a car.  

Moreover, auditors on foot are viewed with less suspicion by residents than those in vehicles 

(Caughy et al., 2001). 

 

Independent Variables 

Auditors counted the total number of residential lots in each segment, and recorded the design 

and maintenance attributes that might facilitate (or impede) natural surveillance, and indicate 

the territorial functioning of householders.  Attributes included: (1) good visibility from the 

street (i.e., windows clearly visible); (2) porch, verandah or balcony; (3) double garages; (4) 

high, solid front walls; (5) low front walls, fences, hedges or borders that define private space 

without restricting visibility; (6) personalised decoration (e.g., elaborate letter boxes, house 

name plates); (7) security grills, bars or roller shutters on front windows; (8) unkempt front 

lawns; (9) unkempt front gardens; (10) vacant lots; and (11) houses under construction.  Figures 

6.6 to 6.10 illustrate some of these house attributes.  The rationale for collecting these attributes 

is outlined below. 

 

Natural surveillance in suburban neighbourhoods can be promoted by house designs that 

encourage residents to observe the street while minimising obstacles that restrict visibility 

(Zelinka and Brennan, 2001).  Front verandahs, porches or balconies increase opportunities for 

residents’ to monitor the street and provide space for family and neighbour interaction (Brown 

et al., 1998).  However, porch sizes have declined over time (or disappeared from house designs 

altogether) (Brown et al., 1998), to the point where many new houses have a token porch, built 

for ‘kerb appeal’ but often too small to serve its traditional function (Kunstler, 1996).  

Consequently, only verandahs, porches or balconies where several people could comfortably sit 

together were recorded.  Other house features, such as garage doors and high walls, have a dual 

role in limiting the potential for surveillance and preventing resident interaction.  The shrinking 

porch has been offset by larger, more prominent garages; and with increased car use, the garage 

has migrated from the back corner to the house front, becoming ‘a primary element of the 

streetscape’ (Southworth and Owens, 1993, p.13).  As a consequence, the presence of double, 
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triple or even quadruple garages and high solid front walls can create a street façade dominated 

by blank wall (Brown et al., 1998).   

 

 
Figure 6.6 House with visible front windows 
 

 
Figure 6.7 House with front verandah, visible front  windows and permeable fence 
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Figure 6.8 House with visible windows and low front  fence marking the property boundary 
 

 

 
Figure 6.9 House with unkempt front yard 
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Figure 6.10 House with double garage and visible se curity precautions 
 

 

Demonstrations of house personalisation, alterations and condition can imply a connection to 

home and neighbourhood (Werner et al., 1989), denote the strength of a resident’s place 

attachment, and create a symbolic barrier between public space and private property (Brown et 

al., 2004b, Perkins et al., 1992).  Brown (1983, p.205) proposed that the deterrent value of 

territorial markers ‘stems from the symbolic communication of residents’ concern for and 

defence of the territory’.  Again, the attractiveness of houses and yards has a dual role as it can 

symbolise ‘accessibility to and cohesiveness with neighbours’ (Werner et al., 1989, p.285).  For 

instance, neighbours construe residents with outdoor furniture on their porch to be more 

sociable, and outsiders tend to interpret Christmas decorations as indicators of residents’ social 

integration or intention to ‘interact’ with neighbours (Werner et al., 1989).   

 

However, other elements of house presentation communicate negative connotations.  In a 

suburban context, well presented gardens and lawns are typically a social norm, indicative of 

commitment (Smardon, 1988, Jackson, 1978); whereas unkempt yards can adversely affect the 

appearance of the street (Nassauer et al., 2009), and reflect weaker neighbourhood bonds (Harris 

and Brown, 1996).  Obvious security measures can also detract from the presentation of the 

house and streetscape, and convey a general mistrust of the local community (Ross et al., 2002).  

Taken to excess, security precautions can produce a ‘fortress effect’, which may serve to fuel 

public perceptions of insecurity (Schneider and Kitchen, 2007) and counteract other household 
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CPTED components (Cozens et al., 2005).  Finally, vacant lots or houses under construction 

represent territorial gaps, where natural surveillance is limited and there are no residents to 

actively manage the space.  Such territorial gaps have been associated with a breakdown of 

social control (Taylor et al., 1995) and higher crime (Greenberg et al., 1982).   

 

Dependent Variables 

The study outcomes were graffiti and disorder.  These variables are commonly merged into a 

‘physical incivility’ measure; however the distinction was preserved in this study.  In some 

ways graffiti is conceptually different (Austin and Sanders, 2007) and may be an outlet for local 

teenagers in new suburbs with few recreational facilities (Kunstler, 1996), whereas other forms 

of disorder are perhaps less aligned with youth, and in some instances may represent more 

aggressive (e.g., vandalism) or potentially dangerous (e.g., burn outs/skid marks) behaviour. 

 

Auditors recorded the presence of all forms of physical disorder that might detract from the 

aesthetic presentation of the street, or reflect anti-social behaviour.  However many of these 

features were not present in any segments (e.g., drug or sex paraphernalia, abandoned vehicles); 

and others were deemed not to affect the street aesthetic or perceptions of crime-related safety 

(e.g., cigarette butts, roaming dogs).  The disorder outcome was a dichotomous variable, based 

on whether at least two of the following were recorded in the segment: (1) discarded alcohol 

containers; (2) broken glass; (3) vandalism (e.g., damage to public infrastructure, front fences, 

letterboxes etc); and (4) vehicle skid marks.  While it is plausible that some damage may be the 

product of innocent events (e.g., vandalism or skid marks from car accidents), rather than 

destructive intent, these acts still affect the presentation of the public realm.  Moreover, 98% of 

the audited segments were exclusively residential (with restricted 50 km per hour speed limits), 

suggesting that the many of the recorded skid marks were a ‘visual legacy’ of intentional burn 

outs (Falconer and Kingham, 2007, Armstrong and Steinhardt, 2006).  Graffiti was recorded 

according to the number of sites in each segment and their size.  For the purposes of this study, 

minor graffiti (i.e., painted over graffiti; one or two small tags) were excluded; but multiple tags 

and larger graffiti counted towards the dichotomous graffiti outcome.  For more details about 

the classification of graffiti, please refer to the Auditor’s Manual (Appendix VI). 

 

Reliability Testing 

Following examples from previous research, (Pikora et al., 2002, Zenk et al., 2007) a series of 

measures were taken to ensure NEST items had good inter-rater reliability.  A comprehensive 

manual, including information on audit protocols, operational definitions and photographs was 

developed to steer staff through the audit process and checklist (Appendix VI).  Each auditor 

attended an individual training session, where they were guided through the checklist and 

manual.  Auditors undertook practice audits during and after this session; their results were 
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compared with the main researcher’s and any discrepancies discussed.  Once in the field, 

auditors were encouraged to telephone for additional guidance when uncertainties arose.   

 

Features that remain stable over time (e.g., presence of footpaths) generally have better 

reliability than highly changeable features (e.g., dog litter), ambiguous features (e.g., 

personalised decoration) or those that require some judgement on the part of the auditor (e.g., 

unkempt lawns or gardens) (Brownson et al., 2004b, Zenk et al., 2007, Saelens et al., 2006).  

This also proved the case with NEST, which was tested for inter-rater reliability using a sample 

of 69 segments.  Evidence of physical disorder was highly changeable (e.g., graffiti, alcohol 

containers, broken glass), and other elements could easily be overlooked (e.g., dog litter, 

cigarette butts).  Moreover, features that reflected the householder’s territoriality were also 

prone to change and required some judgement on the part of the auditor (e.g., unkempt gardens 

and lawns, personalised decoration).  These items tended to have lower inter-rater reliability; 

however their stability improved when data were collapsed into the summary variables which 

were used in the analysis.   As a result, the majority of items proved to have substantial inter-

rater reliability (Kappa 0.62-0.97); with the only exception being ‘unkempt front lawns’ which 

had moderate reliability (Kappa 0.43).  However, it is not possible to identify whether any lack 

of agreement was due to the different raters or changes in the environment over time.  The final 

items used in the analysis and their inter-rater reliability values are listed in Table 6.1.   

 

Table 6.1 Inter-rater reliability of study variable s pertaining to street segments (n=69) 

Characteristic Kappa 

Independent variables (house characteristics)  
  

Houses with good visibility from the street (i.e., windows are clearly visible from street) 0.647 
  

Houses with front verandah, porch or balcony 0.760 
  

Houses with double garages doors fronting the street 0.853 
  

Houses with a high solid front wall 0.969 
  

Houses with a low front wall, fence, hedge or border marking the property 0.765 
  

Houses with outdoor furniture in the front yard, verandah, porch or balcony 0.765 
  

Houses with personalised decoration (e.g., garden ornaments, name plate) 0.647 
  

Houses with security bars, grills or roller-shutters on front windows 0.878 
  

Houses with unkempt front lawns 0.427 
  

Houses with unkempt front gardens or no garden at all 0.619 
  

Vacant lots 0.942 
  

Houses under construction 0.739 
  

Dependent variables (street characteristics)  
  

Disorder 0.646 
  

Graffiti  0.799 
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Statistical Analyses 

Data were analysed using the Statistical Package for the Social Sciences (SPSS) version 15.  

The proportion of houses in the street segment with each feature was calculated and then 

dichotomised at the median.  This method was used for houses with: (1) good visibility; (2) 

double garages; (3) low front walls, hedges or borders; (4) outdoor furniture; and (5) 

personalised decoration.  However, where data were heavily skewed, with most houses in the 

segment not having the attribute, items were dichotomised according to whether any houses in 

the segment had the feature.  This applied to: (1) front verandahs, porches or balconies; (2) high, 

solid front walls; (3) security bars, grills or roller shutters on front windows; (4) unkempt front 

lawns, (5) unkempt gardens; (6) vacant lots; and (7) construction sites.  

 

Dichotomised house attributes that held stronger theoretical and statistical associations with 

disorder and graffiti were combined into an additive scale (negative items reversed).  The 

‘CPTED index’ comprised six attributes: (1) houses with good visibility; (2) verandahs, porches 

or balconies; (3) low walls, fences, hedges or borders; (4) unkempt gardens (reversed); (5) 

unkempt lawns (reversed); and (6) the presence of vacant lots (reversed).  The index was 

adopted to explore whether the odds of incivilities reduced with each additional positive feature 

(or the absence of a negative feature) in the segment.  Visible security measures were not 

included in the index because of their potential to undermine the effectiveness of other CPTED 

components (Cozens et al., 2005). 

 

All analyses were conducted using logistic regression (generalised estimating equations) with 

adjustment for clustering within residential development, as it was anticipated that the incidence 

of incivilities would be similar within the same development.  Furthermore, all models 

controlled for the total number of residential lots in each segment, because longer segments 

would increase the probability of different house attributes being present and increase the 

likelihood of incivilities.  Additional adjustment for street lighting and assessments of 

pedestrian traffic volume made no difference to the results.  The main analyses were conducted 

in four stages:   

 

� The univariate associations between the house attributes and the outcomes: (1) disorder, 

and (2) graffiti were examined; 

� These associations were adjusted for lot value, which was used as a proxy measure for 

socio-economic status.  Lot value was derived from the Valuer General’s Office (VGO) 

valuation of the residential lots, based on the property’s capital value at the time of 

purchase.  For these analyses, lot values were aggregated across each residential 

development (using the full RESIDE study compliment), and then split into low, 

medium and high tertiles for analysis. 
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� House attributes found to have a stronger relationship (p<0.10) with disorder and 

graffiti were carried into the multivariate logistic regression. A backwards stepwise 

elimination approach was used to reduce to a final model that contained variables 

significantly (p<0.05) and independently associated with the outcomes. 

� The CPTED index was included in logistic regression models to explore whether house 

design and maintenance attributes had a cumulative affect on incivilities.  

 

 

6 . 4 . R E S U L T S  

 

Physical Disorder 

Approximately 28% of the 443 audited street segments had physical disorder.  Table 6.2 shows 

that three attributes had significant univariate associations with disorder, after controlling for the 

number of residential lots and clustering within residential development (Model 1).  Lot value 

was also associated with disorder; with lots on segments in higher priced developments having 

65% lower odds of physical disorder.  When the house attributes were further adjusted for lot 

values (Model 2), and in the final multivariate analyses (Model 3), the previously observed 

associations remained significant.  There were significantly lower odds of disorder being 

present where at least one house on the segment had a verandah, porch or balcony (OR 0.60, 

95% CI: 0.37-0.98) or there was a higher proportion of houses with low front walls, fences, 

hedges or borders (OR 0.40, 95% CI: 0.25-0.65).  Conversely, the likelihood of finding disorder 

significantly increased when the segments had at least one vacant lot (OR 4.03, 95% CI: 2.35-

6.92).   

 

Graffiti 

Almost 15% of the segments had graffiti present.  Table 6.2 demonstrates that two attributes had 

significant univariate associations with graffiti (Model 1).  The odds of graffiti being present in 

segments was higher where least one house had visible security (OR 1.70, 95% CI: 1.04-2.80) 

or a poorly maintained garden (OR 2.36, 95% CI: 1.28-4.35).  In a similar pattern to disorder, as 

lot values increased, the odds of graffiti being present fell.   When the house attributes were 

further adjusted for lot value (Model 2), visible security attenuated to become non-significant, 

suggesting some confounding.  Separate analyses (not shown here) indicated that street 

segments from higher SES developments had significantly fewer visible security precautions.  

However, unkempt front gardens remained significant after adjustment for lot values, and also 

emerged as the only house attribute to be significantly associated with graffiti in the 

multivariate analysis (Model 3: OR 2.27, 95% CI: 1.21-4.28). 

 



 

Table 6.2 The associations between house design and  maintenance and: (1) physical disorder; and (2) gr affiti for 443 audited street segments 

  Physical disorder Graffiti 
House characteristics  Model 1 Model 2 Model 3 Mode l 1 Model 2 Model 3 
 % OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) 
Houses with good visibility        
Less visibility 50.3 1.00 1.00  1.00 1.00  
More visibility 49.7 0.88 (0.58-1.33) 0.96 (0.63-1.46)  0.73 (0.46-1.16) 0.80 (0.51-1.28)  
Porch, balcony or verandah        
No verandah  55.3 1.00 1.00 1.00 1.00 1.00  
1+ verandah 44.7 0.51 (0.32-0.81) 0.59 (0.37-0.92)* 0.60 (0.37-0.98) 0.74 (0.42-1.30) 0.89 (0.50-1.61)  
Double garage doors fronting street        
Less 2x garages 47.9 1.00 1.00  1.00 1.00  
More 2x garages 52.1 0.75 (0.52-1.10) 0.86 (0.61-1.22)  0.73 (0.42-1.24) 0.87 (0.49-1.53)  
High walls        
No high walls 31.8 1.00 1.00  1.00 1.00  
1+ high walls 68.2 1.23 (0.74-2.04) 1.18 (0.72-1.96)  1.21 (0.69-2.12) 1.14 (0.66-1.97)  
Low wall, hedge or border        
Less borders 47.6 1.00 1.00 1.00 1.00 1.00  
More borders 52.4 0.44 (0.27-0.71) 0.46 (0.28-0.75)* 0.40 (0.25-0.65) 0.67 (0.36-1.27) 0.72 (0.37-1.40)  
Outdoor furniture        
Less Furniture 46.0 1.00 1.00  1.00 1.00  
More furniture 54.0 0.87 (0.62-1.22) 0.86 (0.61-1.21)  0.94 (0.63-1.41) 0.93 (0.62-1.39)  
Personalised decoration        
Less decoration 49.0 1.00 1.00  1.00 1.00  
More decoration 51.0 0.75 (0.53-1.06) 0.78 (0.56-1.09)  0.94 (0.61-1.45) 1.00 (0.66-1.52)  
Security bars/grills on front windows        
No visible security 63.7 1.00 1.00  1.00 1.00  
1+ visible security 36.3 1.29 (0.82-2.02) 1.14 (0.71-1.85)  1.70 (1.04-2.80) 1.54 (0.92-2.56)*  
Unkempt front lawns        
No unkempt lawns 67.3 1.00 1.00  1.00 1.00  
1+ unkempt lawns 32.7 1.22 (0.82-1.81) 1.25 (0.84-1.86)  1.41 (0.87-2.28) 1.45 (0.87-2.42)  
Unkempt front gardens        
No unkempt gardens 57.1 1.00 1.00  1.00 1.00 1.00 
1+ unkempt gardens 42.9 1.52 (0.93-2.46) 1.42 (0.87-2.30)  2.36 (1.28-4.35) 2.27 (1.21-4.28)* 2.27 (1.21-4.28) 
Vacant lots        
No vacant lots 55.3 1.00 1.00 1.00 1.00 1.00  
1+ vacant lots 44.7 2.90 (1.80-4.69) 3.34 (2.02-5.53)* 4.03 (2.35-6.92) 1.34 (0.85-2.12) 1.50 (0.86-2.34)*  
Houses under construction        
No houses 65.2 1.00 1.00   1.00  
1+ houses 34.8 1.20 (0.79-1.82) 1.31 (0.86-1.98)  1.06 (0.65-1.74) 1.19 (0.71-1.99)  
Lot value         
Lowest tertile 30.7 1.00  1.00 1.00  1.00 
Medium tertile 36.8 0.51 (0.26-1.00)  0.55 (0.29-1.04) 0.44 (0.20-0.97)  0.46 (0.21-0.99) 
Highest tertile 32.5 0.35 (0.18-0.66)  0.32 (0.17-0.60) 0.22 (0.09-0.51)  0.24 (0.10-0.55) 

Model 1: Univariate associations: adjusted for number of residential lots & clustering by residential development; Model 2: Univariate associations: adjusted for number residential lots, 
clustering by residential development & lot value; Model 3: Multivariate model: adjusted for number residential lots, clustering by residential development & lot value; *Attributes considered in 
the multivariate modeling process 
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CPTED Index 

In the final analyses, the focus shifted to examine the cumulative affect of the six house 

attributes that formed the CPTED index.  Figure 6.11 illustrates the association between the 

CPTED index and the odds of physical disorder and graffiti, after adjustment for the number of 

residential lots per segment, clustering within residential development and lot value.  For each 

additional house attribute present (or the absence of a negative attribute), the odds of both 

physical disorder and graffiti decreased.  Trend tests confirmed that the odds of disorder 

reduced by approximately one third with each additional CPTED characteristic (OR 0.66, 95% 

CI: 0.54-0.80, p=0.000), and the odds of graffiti fell by about one quarter (OR 0.74, 95% CI: 

0.61-0.92, p=0.005).   
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Figure 6.11 The CPTED index and odds of physical diso rder and graffiti from fitted logistic 

models 
 

 

6 . 5 . D I S C U S S I O N  

 

While many of the house attributes explored in this study are often assumed to contribute to a 

reduction in crime and disorder; and increase residents’ perceived safety, there is relatively 

sparse empirical research into this relationship in a suburban context.  These results confirm the 

hypothesis that house attributes associated with natural surveillance and residents’ territorial 

functioning have the potential to discourage incivilities in suburban residential streets.  

Importantly from a policy and practice perspective, the findings suggest that it is not simply the 

presence of one or two attributes that have the greatest influence, but the cumulative effect of 

multiple features.  The CPTED index revealed that the odds of physical incivilities decreased 

with each additional attribute.  According to these analyses, houses in suburban streets with the 

least physical incivility have good visibility, with at least one house having a good sized 
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verandah or balcony; a higher proportion of houses with low walls or borders; no unkempt 

gardens and lawns; and no vacant lots.  Together, these house design and upkeep attributes 

appear to help restrain expressions of disorder. 

 

Although many attributes had some correlation with incivilities, few individual attributes were 

independently associated.  Some attributes emerged as important in accordance with the 

literature (e.g., porch, verandah, or balcony; vacant lots), however others warrant discussion, 

particularly the strong association between segments with low walls or borders and reduced 

odds of disorder.  It is reasonable that better distinguished private space may deter trespassers 

and help restrict home burglary (Brown and Altman, 1983), but how can the clear distinction of 

private space influence physical disorder in the public realm?  One possible explanation is that 

the presence of some barrier designating the front property line creates a street with a more 

intimate human scale, even in a suburban residential context.  Without this border distinguishing 

space, private territory is effectively marked by the house itself, which results in a much 

broader, possibly more alienating streetscape (i.e., the pedestrian feels distant from private 

property).  This is particularly true of neighbourhoods with wide streets and large lots, which 

‘contribute to a less inviting pedestrian environment’ (Southworth and Owens, 1993, p.282).  

When a high proportion of houses clearly mark the front property boundary, pedestrians 

walking along the footpath have a constant physical reminder of the immediacy of private 

space.  This visual cue may have some deterrent effect.  For example, people may be less 

inclined to litter when the street configuration makes them feel closer to private property than 

distant from it. 

 

Previous research has linked garden upkeep with fewer perceived incivilities (Taylor, 1988) and 

greater feelings of safety (Wood et al., 2008).   This study highlighted an independent 

association between houses with unkempt front gardens (or no garden) and graffiti.  As 

discussed earlier, potential offenders are theorised to interpret these territorial displays as 

signals of place attachment, a proprietary attitude and even the resident’s vigilance, thus 

deterring property offences (Brown and Altman, 1983).  This rationale may also extend to 

disorder offences in the street environment (Taylor, 1988).  It is plausible that outsiders respond 

to stronger display of territoriality (and the inference that residents would react to their 

presence) by curbing inappropriate behaviour.  Standards of maintenance may provide visual 

cues as to what behaviour will be tolerated in the adjacent public spaces.  However, it is equally 

possible that the observed association is a function of improved street surveillance, as residents 

with well maintained gardens would spend more time in their front yards (Kuo and Sullivan, 

2001, Brunson et al., 2001). 
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Visible security was associated with greater odds of graffiti, but attenuated after adjustment for 

neighbourhood SES.  Separate analysis confirmed that segments from low to middle SES 

neighbourhoods were more likely to have obvious security.  These precautions are most likely 

installed in response to perceived crime and incivilities (Caughy et al., 2001, Perkins et al., 

1992).  However residents that offset concerns about crime by fortifying their homes could 

paradoxically diminish perceptions of safety by undermining the positive attributes of the 

streetscape (Cozens et al., 2005), signalling their suspicions to the community (Doeksen, 1997) 

and introducing another visual cue to suggest the area is unsafe (Foster and Giles-Corti, 2008).  

Indeed, there is some evidence supporting the notion that visible security inflames residents 

fears.  King (2008) found that, for a small sample of older adults, window bars were negatively 

associated with total physical activity; but this association was largely mediated by perceived 

safety.   

 

Consistent with other studies, the findings support the established connection between 

neighbourhood SES and physical incivilities (Caughy et al., 2001, King, 2008, Lee et al., 2005).  

The odds of disorder and graffiti are consistently shown to decrease as lot values increase.  This 

pattern is noteworthy, given our streets are drawn from new suburban developments, 

predominantly comprised of owner-occupiers, and therefore do not encompass areas of 

economic disadvantage.  Residents in new housing may have higher place attachment which 

‘may guard against incivilities as residents remove litter, trim lawns and otherwise keep up 

appearances of places that are sources of pride and identity’ (Brown et al., 2004b, p.361).  

However, as the association between house attributes and incivilities was independent of SES, 

and lower SES neighbourhoods typically have higher levels of physical disorder (Caughy et al., 

2001, Lee et al., 2005), it is conceivable that disadvantaged neighbourhoods might gain most 

from increased attention to house design and maintenance.  Future research might examine 

whether the study findings hold for lower SES neighbourhoods.  If so, they pose a potential 

strategy to improve the quality of public space.  An economic evaluation of implementing 

CPTED house attributes merits consideration to assess whether the overall benefits to the 

community outweigh the implementation costs.   

 

It has long been recognised that the built environment alone will not create safer communities 

(Booth, 1981, Merry, 1981, Taylor et al., 1980).  This study focused exclusively on physical 

environmental characteristics and objective indicators of incivility.  However an additional 

pathway needs consideration.  Many of the house attributes conceptualised as promoting natural 

surveillance or reflecting propriety may also enhance the potential for resident interaction, and 

even symbolise a willingness to socialise with neighbours (Brown et al., 2009, Werner et al., 

1989).  For example, several house attributes have a twin function: a porch may encourage 

natural surveillance, but also promotes interaction with neighbours (Brown et al., 1998); 
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personalised house decorations symbolise territoriality, but also infer residential attachment and 

friendliness to neighbours (Werner et al., 1989); lawn and garden upkeep help define private 

space but also reflect social cohesion through shared standards of home maintenance 

(Greenberg et al., 1982, Nassauer et al., 2009).  Indeed, since physical incivilities indicate a 

breakdown of social control (Skogan, 1990) and community mistrust (Ross et al., 2002), 

neighbourhood social cohesion may mediate the association between the house attributes and 

physical incivilities. 

 

The broader context for this study was to explore features of the streetscape that could affect the 

pedestrian experience, with particular regard to perceptions of crime and safety.  

Neighbourhood streets are the most commonly used setting for engaging in physical activity 

(Giles-Corti and Donovan, 2002a, Sugiyama et al., 2009), however the street characteristics that 

encourage recreational activity are not well understood (Sugiyama et al., 2009).  If attributes of 

the built environment can kerb physical incivilities, improving the aesthetic quality of the public 

realm, they are also worthy of further investigation as correlates of walking.  House design and 

maintenance could potentially influence walking via two pathways: (1) by improving the 

aesthetic presentation of the street, making walking more pleasant; or (2) by influencing 

perceptions of safety either directly (through potential for natural surveillance and maintenance 

standards) or indirectly (through their capacity to restrict expressions of anti-social behaviour).  

Indeed, there is evidence to support both pathways.  One study highlighted a direct association 

between incivilities and physical activity (which was not mediated through perceived safety) 

(Miles, 2008), whereas another identified perceived safety as a mediator of the association 

between objective physical incivilities and total physical activity (King, 2008). 

 

Limitations  

This study has several limitations.  Many house characteristics were associated with the 

presence of incivilities; however few individual attributes achieved statistical significance.  A 

larger sample size might have improved the significance of these associations, particularly for 

graffiti, which was identified in a smaller sample of streets.  Furthermore, graffiti and disorder 

were analysed as separate outcomes.  The findings emphasised that more house attributes were 

associated with disorder than graffiti, and highlighted a slightly stronger association between the 

CPTED index and disorder.  While both graffiti and disorder are conceptualised as physical 

incivilities, they perhaps reflect slightly different elements of anti-social behaviour.  Graffiti 

may simply indicate bored teenagers, and graffiti writers may achieve some personal 

gratification from exposing their graffiti to as many people as possible.  As a result, indicators 

of territoriality and the risk of observation may be less of a deterrent.  Paradoxically, graffiti 

may indicate a degree of territorial functioning among neighbourhood youth.  Coleman (1985, 

p.27) suggests, ‘graffiti can be interpreted as a way of making one’s mark in an anonymous 



97 

environment which offers little in the way of legitimate opportunities to do so’. While 

Coleman’s comment addressed the anonymity of high density towers, it is also applicable to low 

density, sprawling fringe suburbs, with few places or activities of interest to teenagers 

(Kunstler, 1996). 

 

Another limitation is linked to the study setting.  The larger longitudinal study was designed to 

evaluate a state government subdivision design code; hence data were collected across 60 new 

housing developments.  However, the audit revealed limited variability across these 

neighbourhoods.  Streets were predominantly composed of new detached houses with relatively 

uniform designs and standards of maintenance.  Furthermore, with little time for the social 

dynamic to evolve, incivilities were minimal.  This corresponds with other research in new 

developments, which found limited variability in objectively recorded house and yard 

maintenance (Brown et al., 2004c).  Disorder tends to cluster in areas with non-residential land 

uses (e.g., shops and schools) (Perkins et al., 1992), and the study neighbourhoods tended to 

lack many of these destinations because of the lag between house construction and the provision 

of facilities.  While the exclusively suburban setting limits the generalisability of the findings, 

the results remain of interest as they specifically reflect the suburban landscape and experience. 

 

Furthermore, the association between the maintenance variables and incivilities may be 

confounded by the territorial behaviour of householders.  Residents who demonstrate a sense of 

propriety over their home environment may display this same behaviour over the street 

environment, thus affecting both independent and dependent variables.  For instance, territorial 

residents may remove broken glass from public space, and report graffiti and vandalism to their 

local council to facilitate its swift removal or repair.  Although it is not possible to identify 

whether territorial residents are responsible for fewer incivilities, or the local municipal services 

are simply providing a high level of service to the neighbourhood (Caughy et al., 2001).  The 

results presented highlight a cross-sectional association between the built environment and 

objective ratings of disorder, and therefore cannot elucidate the causal pathway.   

 

Finally, some items had moderate reliability, and this would reduce the observed magnitude of 

the true associations.  Moderate reliability may have been due to the subjective nature of many 

house and street attributes.  While the auditor’s manual attempted to make operational 

definitions as clear as possible, an element of subjectivity persists.  In addition, some items were 

highly changeable (e.g., unkempt lawns, alcohol containers) and consequently their inter-rater 

reliability would have benefited if minimal time passed between the two audits, or preferably, if 

they were completed simultaneously (Zenk et al., 2007).  The NEST inter-rater audits were 

conducted up to four weeks apart and this may have affected agreement.  Furthermore, inter-
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rater reliability could be enhanced through more rigorous auditor training and follow-up in the 

field. 

 

 

6 . 6 . C O N C L U S I O N  

 

This study explored the capacity of house design and upkeep to affect the incidence of 

incivilities in the public realm.  The findings illustrate that suburban house attributes which 

create opportunities for natural surveillance or reflect residents’ guardianship were associated 

with less physical incivility in the street.  In particular, the results suggest that the cumulative 

effect of several key CPTED attributes had a greater capacity to influence the condition of the 

street environment than any single attribute.  These findings underscore a connection between 

private and public space, where residential environments with opportunities for natural 

surveillance and well-defined territory provide visual cues as to what behaviour is appropriate 

or tolerated in the adjacent space.  However, the relationship between the built environment and 

incivilities is certainly more complex, and the pathway may be mediated by the social 

environment.  Nonetheless, given the associations presented here, natural surveillance and 

territorial themes are worthy of further exploration as correlates of perceived safety and 

neighbourhood walking.   

 

Keywords: Incivilities; Safety; Walking; Upkeep; Natural surveillance; Built environment 
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C H A P TE R  7   

 

 

T H E  N E I G H B O U R H O O D  I N F L U E N C E S  O N  

R E S I D E N T S ’  FE A R  O F C R I M E  

 

 

7 . 1 . I N T R O D U C T I O N  

 

Is it possible to plan and design a suburban environment where residents feel safe?  Moreover, 

are the characteristics that are conducive to creating a walkable neighbourhood the same 

features that promote greater feelings of safety?  While a considerable body of literature has 

explored the neighbourhood correlates of crime, relatively few studies have examined 

associations with perceived safety.  Thus, this chapter examines the correlates of fearfulness.  In 

particular, it focuses on the planning characteristics and land-use composition of residents’ 

neighbourhoods to investigate the premise that the physical environment can influence fear of 

crime.   

 

 

7 . 2 . B A C K G R O U N D  

 

The introduction of the Liveable Neighbourhoods Design Code in Western Australia highlights 

the increasing popularity of New Urbanist planning principles (Western Australian Planning 

Commission, 2000).  New Urbanism advocates designing or retrofitting neighbourhoods to 

include elements of traditional housing design in dense, mixed-use subdivisions which are 

pedestrian and car friendly, and ideally linked to public transport (Calthorpe, 1994).  Moreover, 

New Urbanism aims to make streets safe and inviting for pedestrians through building design 

that promotes natural surveillance and public spaces that facilitate social interaction between 

neighbours (Congress for the New Urbanism, 2001).  Public health research supports some of 

the claims about the connection between New Urbanism and walkability.  Factors that 

encourage local walking include the presence of footpaths (Booth et al., 2000, Pikora et al., 

2006) or walking trails (Troped et al., 2001), large, attractive public open spaces (Giles-Corti et 

al., 2005a), local destinations (Lund, 2003, McCormack et al., 2008), and permeable streets 

(Saelens et al., 2003b, Frank et al., 2004).  However, evidence of whether these design elements 

are able to improve safety - specifically the perception of safety - remains elusive.  Recent 

reviews have reiterated that several themes of New Urbanism, including permeable street 
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networks, mixed-use development, and rear lane parking are actually associated with higher 

crime levels (Cozens, 2008, Schneider and Kitchen, 2007), indicating that some features that 

facilitate neighbourhood walking also have the potential to increase crime.   

 

Two criminological theories seek to explain the incidence and location of crime.  Routine 

activity theory suggests that three elements need to converge in space and time for a crime to 

occur: (1) an offender; (2) a target; and (3) the absence of a capable guardian.  A capable 

guardian includes any member of the public (e.g., neighbour, friend, relative or bystander) 

whose presence might deter the offender from proceeding (Clarke and Felson, 1993, Cohen and 

Felson, 1979).  Crimes are generally committed as the offender goes about their daily activities 

(including travel between different activities) when they discover potential targets (Brantingham 

and Brantingham, 1993).  Alternatively, rational choice theory asserts that most perpetrators of 

opportunistic crimes behave logically - making rational choices to appraise whether they will 

commit a crime based on the environmental cues present (e.g., absence of nosey neighbours, 

detached house on a corner block, overgrown garden) (Cornish and Clarke, 1986).  Both 

theories underscore the importance of the physical setting and environmental cues, however 

routine activity theory focuses on the ecological context; and rational choice theory targets the 

factors that influence the decision to commit a crime (Cornish and Clarke, 1986).   

 

Land use, crime and fear 

Environmental criminologists have long asserted that safer neighbourhoods are characterised by 

greater land-use homogeneity, with less mixed-use development, more single family housing, 

and restricted vehicular and pedestrian access (Poyner, 1983, Greenberg et al., 1982).  The basic 

premise being that street layouts that facilitate vehicular and pedestrian traffic circulation, and 

the land-uses that attract this traffic, are associated with greater crime.  Property crime tends to 

occur near destinations that attract both local residents and visitors (e.g., shopping centres, parks 

and recreational facilities, transport nodes) (Beavon et al., 1994, Brantingham and Brantingham, 

1993, Brown, 1982, Bowes, 2007) whereas crimes against the person generally occur in the 

home or close to drinking venues (Peterson et al., 2000, Gorman et al., 2001).   

 

Numerous studies have reiterated the association between non-residential land-uses and crime.  

For example, nearby grocery or convenience stores and vacant lots have been linked with crime 

(Schweitzer et al., 1999, Greenberg et al., 1982); hotels and motels with street robbery (with 

weaker associations for shops, vacant and parking lots, and commercial spaces) (Smith et al., 

2000); alcohol retail establishments with assault rates (Gruenewald et al., 2006); and public high 

schools with burglary, car theft (Roncek and Lobosco, 1983), and violence (Wilcox et al., 

2004).  McCord and colleagues (2007) summarised non-residential land-uses as ‘crime 

generators’ (i.e., land-uses that draw people to a neighbourhood such as high schools, subway 
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stops and expressway off ramps) and ‘crime attractors’ (i.e., land-uses that attract potential 

offenders to a neighbourhood, including pawn brokers, drug treatment centres and alcohol 

venues) and found both were associated with perceived incivilities and perceived crime 

(McCord et al., 2007).  However, there is also evidence to suggest that non-residential land-uses 

can have a beneficial affect.  Peterson (2000) identified that certain destinations (e.g., recreation 

centres), which provided sites for positive resident interaction, were associated with less violent 

crime in disadvantaged neighbourhoods (Peterson et al., 2000); and some land-uses (e.g., small 

businesses and churches) can augment the number of legitimate visitors (Kurtz et al., 1998).  

Thus, analyses that distinguish between ‘business oriented’ (e.g., shops and businesses) and 

‘resident based’ (e.g., schools and playgrounds) land-uses may be pertinent to the incidence of 

crime and disorder (Wilcox et al., 2004). 

 

Fewer studies have examined direct effects between land-uses and perceptions of safety, and the 

findings are mixed.  Living in close proximity to a grocery or convenience store correlated with 

higher fear of crime (Schweitzer et al., 1999); however other research found distance to the 

nearest commercial or industrial land-use had no bearing on fear (McCrea et al., 2005).  Wood 

et al. (2008) found that as the number of destinations within 800 metres of participants 

increased, feelings of safety diminished; however this association attenuated after adjusting for 

neighbourhood design (i.e., gridded versus curvilinear layout) suggesting there is something 

intrinsic to the suburb that helps nurture feelings of safety.  Furthermore, they found proximity 

to schools, bus stops, shops or parks did not detract from feeling safe, whereas proximity to a 

post box correlated with greater perceived safety.  The authors propose that a threshold may 

exist, where an optimal number of destinations could promote feeling safe; and both the quality 

and type of destinations needs consideration (Wood et al., 2008).   

 

The presence of green space has also generated some conflicting evidence.  Vegetation can 

facilitate crime by concealing perpetrators as they select a target, commit an offence and flee the 

scene (Nasar and Fisher, 1993); and promote fear by limiting visibility in the immediate vicinity 

(Nasar and Jones, 1997).  However, green space with well maintained grass and widely spaced 

high canopy trees does not impede visibility nor provide cover for criminal acts.  Indeed, several 

studies suggest vegetation can promote safety.  In residential settings vegetation has been 

associated with less fear of crime (Nasar, 1982), a greater sense of safety among residents (Kuo 

et al., 1998a, Maas et al., 2009) and lower reported crime (Kuo and Sullivan, 2001).   

 

Street connectivity, crime and fear 

As noted, permeable street layouts that facilitate walking also appear to increase crime, as they 

improve access for both residents and visitors (Cozens, 2008).  Research has associated simple 

gridded street layouts with household burglary, as logical, legible networks make 
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neighbourhood navigation and exploration easier (Brantingham and Brantingham, 1993).  For 

example, Doyle et al. (2006) generated a county-level indicator of walkability by combining 

information on block sizes and street connectivity, and identified a moderate positive correlation 

between walkability and crime (Doyle et al., 2006).  Such links between street connectivity and 

crime appear to be the consensus of much of the criminological literature (Cozens, 2008, 

Schneider and Kitchen, 2007), with few studies suggesting otherwise (Hillier, 2004).  However 

connectivity will only impact neighbourhood crime if the area is attractive to criminals.  

Without this appeal, even the most legible street layout will not necessarily facilitate crime 

(Brantingham and Brantingham, 1993).  In terms of perceptions of safety, previous research 

hypothesised that suburbs designed to be more conducive to walking would be positively 

associated with social capital and feeling safe (Wood et al., 2008).  However, contrary to 

expectations, residents in a conventional suburb (i.e., curvilinear street layout with cul-de-sacs) 

felt safer than those in a hybrid (i.e., mix of grid and cul-de-sacs) or traditionally planned (i.e., 

predominantly grid layout) suburb (Wood et al., 2008).   

 

Pathways connecting land-use, crime and fear 

Researchers have proposed various mechanisms to explain the associations between non-

residential land-uses and crime.  The central premise is that these land-uses interfere with 

informal social control via two pathways: (1) for each non-residential land-use there is an 

absence of guardians exercising territorial behaviours (e.g., natural surveillance, maintenance); 

and (2) non-residential land-uses draw outsiders (or strangers) to the street, making it more 

difficult for residents to distinguish strangers from those who belong (Taylor et al., 1995).  

Consequently, a breakdown of resident-based social control could be anticipated where there are 

territorial gaps (e.g., vacant lots, schools, shops).  This notion is also supported by the 

association between non-residential land-uses, incivilities and crime (Wilcox et al., 2004, Taylor 

et al., 1995, Kurtz et al., 1998).  Indeed, Kurtz et al. (1998) identified that residents in streets 

with more non-residential land-uses reported lower levels of perceived resident-based control 

(e.g., knowing their neighbours; counting on someone to watch out for suspicious activity) 

(Kurtz et al., 1998). 

 

Other studies suggest local residents withdraw in response to the visitors that local businesses 

attract.  Baum et al. (1978, p.266) found blocks with a local market or pharmacy present had 

more pedestrian traffic associated with these land-uses; however residents on these streets were 

less likely to interact in the street environment and more likely to report ‘excessive unwanted 

contact’.  The authors suggest this withdrawal into the private realm is a means of regulating 

exposure to strangers (Baum et al., 1978).  Similarly, Appleyard and Lintell (1978) proposed 

that residents in streets with greater volumes of traffic restricted their exposure to pedestrian and 

vehicle traffic by limiting their use of building frontages and minimising contact with 
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neighbours (Appleyard and Lintell, 1978).  Such responses hamper territorial behaviour, curb 

social interaction, and ultimately weaken residents’ social control.  Indeed, a recent comparison 

of residents in streets with different speed limits found those residing in the ‘encounter zones’ 

(where traffic speeds were restricted to 20 km per hour) were more likely to linger in their street 

and know more of their neighbours than those living in streets with higher traffic speeds.  

Moreover, female residents in encounter zones were less fearful of criminal victimisation 

(Sauter, 2008). 

 

However, there is an alternative perspective on the role of strangers.  The research described 

above interprets ‘strangers as a source of danger’; but other studies conceptualise ‘strangers as a 

source of safety’ (Hillier, 2004, p.31).  Jacobs (1961) proposed that diverse land-uses attracted 

more people, generating pedestrian traffic, making streets interesting, lively and safe.  This in 

turn would further encourage surveillance from adjacent buildings (Jacobs, 1961).  While the 

original concept was based on a city environment, the premise of ‘eyes on the street’ has since 

been applied to suburbs, despite Jacobs own caution against this (Jacobs, 1961, Cozens, 2008).  

The connection between vegetation and less crime and fear has also been explained by focusing 

on the positive attributes of the land-use.  Kuo and Sullivan (2001) propose that: (1) the 

presence of vegetation increases natural surveillance through increased use of these spaces, and 

(2) green space deters violent crime because it alleviates mental fatigue which is a 

‘psychological precursor to violence’ (Kuo and Sullivan, 2001).  In the former pathway, natural 

surveillance is generated from both adjacent buildings and people visiting the park; and the 

space itself provides a site for social interaction (Skjaeveland and Garling, 1997, Sullivan et al., 

2004) which helps to promote feelings of safety (Kuo et al., 1998b). 

 

Nonetheless, the contention that people will necessarily feel safer when more people are present 

remains ambiguous.  An Australian qualitative study had mixed results, with no clear consensus 

as to the number of people associated with feeling safe (Lupton, 1999).  Alternatively, other 

research characterised unsafe places as ‘quiet and deserted’ and ‘poorly lit’, supporting the 

assertion that the presence of more people helps alleviate fear (Vrij and Winkel, 1991).  

However any association between people and perceived safety may still be contingent on the 

social environment.  For instance, subjective exposure to pedestrian traffic only made people 

feel safer if they were strongly connected to the neighbourhood.  Respondents without this 

connection experienced a greater fear of crime in the presence of the same amount of pedestrian 

traffic.  The authors concluded that, ‘each additional person represents another potential 

offender’ (Hunter and Baumer, 1982, p.127).   

 

The majority of the criminological literature suggests the characteristics of a walkable 

neighbourhood are associated with more crime; however relatively few studies have examined 
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whether these same characteristics are able to influence residents’ perceptions of safety.  This 

disparity may be connected to the nature of the outcomes: crime represents a tangible outcome; 

whereas fear of crime is a more complex concept and can be difficult to define and measure 

(Schneider and Kitchen, 2007).  Thus, the overall aim of this chapter was to investigate the 

physical characteristics of suburban neighbourhoods that correlate with fear of crime, when 

other social environmental and individual influences are addressed.   

 

 

7 . 3 . A I M S  

 

The specific aims of the chapter were to: 

� Assess individual experiences, neighbourhood perceptions and social environmental 

characteristics as correlates of fear of crime; 

� Examine the association between residents’ house design characteristics and other 

features of their immediate physical environment and their fear of crime;   

� Explore the urban planning characteristics and composition of the wider neighbourhood 

as possible influences on residents’ fear of crime; and 

� Investigate the relative importance of the physical and social environments and personal 

characteristics as influences on residents’ fear of crime. 

 

 

7 . 4 . M E T H O D S  

 

Both subjective and objective data were used to examine the personal, social and environmental 

correlates of fear of crime in new suburban developments.   

 

Outcome variable 

Participants answered a series of questions to assess their fear of becoming the victim of various 

crimes (Chapter 4).  Respondents who missed three or more from a total of ten items were 

excluded, resulting in a total sample size of 1059.  The continuous fear of crime variable was 

heavily skewed, with most participants reporting minimal fear, and tests of normality confirmed 

the variable was not normally distributed (Kolmogorov-Smirnov test p value≤0.000).  Thus, the 

fear of crime scale was dichotomised with respondents who averaged three (i.e., at least 

somewhat fearful) being categorised as fearful (n=275), and other respondents categorised as 

not exhibiting fear of crime (n=784). 
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Individual characteristics 

Demographic information was sourced from the main RESIDE questionnaire (Appendix II).  

Variables used in the analyses were: age in 2007 (grouped in tertiles: 20-39, 40-59, and 60+ 

years); sex (male or female); education level (primary or secondary, trade or apprentice, and 

university) and household income (grouped as less than $49 999, $50 000 to $69 999, $70 000 

to $89 999, and $90 000 or more).  In addition, analyses controlled for area socio-economic 

status using the Australian Bureau of Statistics (ABS) Socio-economic Indexes for Areas 

(SEIFA) Index of Relative Socio-economic Disadvantage (IRSD) drawn from the 2006 census.  

Study participants were split into quintiles based on the disadvantage score for their respective 

postcodes (Pink, 2008).  Data were examined for associations between length of residence and 

fear of crime, but there were no differences and this variable was excluded from further 

analyses.  

  

A dichotomous variable was created for victimisation, which included respondents who had 

been the victim (or personally knew someone that had been the victim) of any crime (i.e., 

household burglary, harassment or threatening behaviour, or a physical attack or mugging) in 

their current neighbourhood in the last two years.  The perceptions of neighbourhood problems 

scales and individual items were also dichotomised.  Respondents who averaged greater than 

two (equating to the perception that one or more items in the scale was a moderate problem) 

were classified as perceiving a problem.  Dichotomising the neighbourhood problems scales and 

individual items in this manner ensured adequate numbers for analyses.  Two neighbourhood 

problems items were excluded from these analyses because: (1) inadequate police services were 

conceptualised as a response to other forms of crime and neighbourhood unrest, rather than 

something that would provoke fear of crime itself; and (2) traffic noise was conceptualised as a 

function of neighbourhood planning rather than a problem associated with crime and disorder.   

 

Two additional neighbourhood perceptions variables were explored: (1) satisfaction with house 

privacy; and (2) perception of pedestrian volume.  The former, satisfaction with house privacy, 

was based on a single likert scale item, and participants who agreed or strongly agreed with the 

statement were classified as being satisfied.  For the latter, the items: ‘very few people walk 

down my street during the day’ and ‘very few people walk down my street at night’ were 

reverse coded, and participants who averaged four or more on the scale (indicating they 

disagreed with the statements) were classified as perceiving many pedestrians.   

 

Social environment 

The individual-level collective efficacy variable combined ten items into a single scale to reflect 

social cohesion and the resident’s conviction that their neighbours would act for the common 
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good.  The scale was recoded into low (averaged three or less on the scale), medium (averaged 

between three and four) and high (averaged four or more) tertiles.   

 

Physical environment  

Environmental variables were drawn from several sources.  Information about each participants’ 

house design (e.g., porch or verandah; double garage) and immediate physical surrounds (e.g., 

back laneway access; public open space adjacent to house) was sourced from the questionnaire 

data.  These items included house features that might facilitate or prevent natural surveillance of 

the street, help define private territory, or make the house more vulnerable to crime. 

 

Other environmental variables were based on objective data sources.  Geographic Information 

Systems (GIS) was used to generate summary statistics for each participant’s neighbourhood.  

The neighbourhood was defined as a 10-15 minute walk from home, and this was 

operationalised as a 1600 metre distance along the road network to generate each individual’s 

service area.  The service area was used to calculate a series of variables for each participant 

including street connectivity, residential density and land-use.   

 

Street connectivity measures the inter-connectedness of the road network within a defined area.  

Connectivity was measured by RESIDE as the ratio of the count of three way intersections to 

the total service area.  Residential density measures the density of residential development 

within the service area.  This was measured as the ratio of the area in residential use to the 

number of residential dwellings within the service area.  Both the street connectivity and 

residential density measures were based on a methodology developed by Frank et al. (Frank et 

al., 2005).    

 

Other land-use variables were generated for each service area to reflect the neighbourhood 

composition.  RESIDE developed a methodology to allocate planning land-use categories 

(PLUC) to cadastral parcels based on property rating assessments and reserve reports from 

Landgate (the Western Australian State Government land information agency).  These 

apportioned land-uses were used to generate land area summaries for the proportion of: (1) 

vacant or unclassified land (and a reversed variable representing the proportion of developed 

land); (2) residential land; (3) retail land; and (4) public open space.  The proportions were then 

dichotomised on the median.   

 

Summary variables were produced for the presence of destinations within each participant’s 

neighbourhood.  RESIDE sourced geocoded destination data from a commercial entity (Sensis 

Yellow Pages listings) for the relevant time points to match the study participants.  The network 

distances between participants’ homes to a variety of destinations were calculated at each time 
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point.  This process was replicated for transit stops and schools.  For these analyses, it was 

hypothesised that proximate destinations would have a greater influence on neighbourhood 

problems and fear of crime than distal destinations, thus the count of destinations (i.e., various 

types of shops), transit stops and schools were generated for a 400 metre network distance from 

each participant’s address.   

 

Objective crime 

The Western Australia Police supplied the spatial locations of reported crimes committed in the 

2007 calendar year.  These data comprised actual and attempted burglary, and crimes committed 

against the person in public space (e.g., threats, disorderly behaviour, common assault, robbery).  

In a similar process to that described for the destinations, the distance from each participant’s 

address to the crime locations was calculated.  This database was then interrogated to generate 

the count of: (1) actual and attempted burglaries; and (2) crimes against the person in public 

space.  Both were generated for a 1600 metre euclidean distance from each participants address.  

Due to the nature of media and gossip networks to efficiently disseminate information on the 

occurrence and spatial proximity of crime, these summary variables were generated at euclidean 

distance rather than network distance (Hale, 1996). 

 

The distinction between personal and property crime was retained for the analyses.  It was 

theorised that personal crime in the public sphere might influence residents’ perceptions of 

crime and safety, and act as a deterrent to their use of public space.  While the impact of home 

burglary on victims is generally less debilitating than crimes committed against an individual; 

burglary occurs more frequently and therefore its aggregate effect reaches a greater proportion 

of society (Skogan and Maxfield, 1981).  Although the distribution of violent crime tends to 

cluster in lower socio-economic and unstable residential neighbourhoods, burglary affects the 

full spectrum of society (Sampson et al., 1997) and consequently generates fear in sectors of 

society where other crimes are rare (Skogan and Maxfield, 1981).  Moreover, burglary has the 

potential to produce a physical confrontation in an intimate setting (Skogan and Maxfield, 

1981).  The private home is usually considered a refuge where most people feel secure; however 

those who have been burgled can perceive their safe territory as compromised (Lupton, 1999) 

and many victims fear the burglars return and feel afraid when home alone (Skogan and 

Maxfield, 1981). 

 

Statistical analyses 

All analyses were conducted in SPSS version 15 using logistic regression with generalised 

estimating equations (GEE) to account for clustering within residential development.  Initially, 

all predictor variables were included in single factor models to examine their individual 

association with fear of crime.  Each model controlled for key demographic variables which are 
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established correlates of being fearful (i.e., gender, age, education, household income and area 

deprivation).  Variables that held a stronger association with fear of crime (p value <0.1) were 

accepted into the next phase of analysis, where groups of variables with a common theme were 

examined in a series of multivariate models (e.g., neighbourhood perceptions, physical 

environmental characteristics), and a backwards elimination procedure (p value <0.05) was used 

to identify the significant and independent variables in each group.  These variables were 

carried into the final multivariate models.  Following previous research (Ball et al., 2007), 

variables were included in each subsequent model starting with those most distal (i.e., physical 

environment characteristics) to those most proximal (i.e., personal characteristics).   

 

 

7 . 5 . R E S U L T S  

 

Table 7.1 presents the multivariate model odds ratios for the associations between demographic 

characteristics and fear of crime.  These results confirmed some established associations: 

women and older adults were significantly more fearful; and participants with a university 

education or higher household income had lower odds of being fearful.  All subsequent analyses 

adjusted for these demographic variables; and although the results are not documented in the 

following tables, the observed associations persisted. 

 

 

Table 7.1 Odds ratios from multivariate model for d emographic characteristics associated 
with fear of crime 

Independent variable n Adjusted  OR 95% CI p value 

     

Gender 
Male 
Female 

 
406 
653 

 
1.00 
1.66 

 
 

1.29-2.13 

 
 

0.000 
     

Age 
20-39 
40-59 
60+ 

 
452 
471 
136 

 
1.00 
1.51 
2.13 

 
 

1.10-2.08 
1.31-3.45 

 
0.005 
0.011 
0.002 

     

Highest education level 
Primary or secondary 
Trade or apprentice 
University 

 
394 
407 
258 

 
1.00 
0.85 
0.63 

 
 

0.59-1.24 
0.40-0.99 

 
0.124 
0.404 
0.044 

     

Household income 
Less than $49 999 
$50-69 999 
$70-89 999 
$90 000 
No response 

 
196 
199 
211 
445 
8 

 
1.00 
0.83 
0.96 
0.61 
0.67 

 
 

0.52-1.35 
0.60-1.51 
0.43-0.88 
0.13-3.53 

 
0.039 
0.458 
0.848 
0.008 
0.635 

     

Area disadvantage (SEIFA index) 
1 (more disadvantage) 
2 
3 
4 
5 (less disadvantage) 

 
216 
162 
302 
169 
210 

 
1.00 
0.80 
0.72 
1.23 
1.07 

 
 

0.97-3.15 
0.90-2.86 
0.60-1.85 
0.64-2.14 

 
0.134 
0.820 
0.369 
0.146 
0.395 

Adjusted for clustering within residential development 
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Table 7.2 presents the univariate associations (i.e., single factor models) between personal 

characteristics, social environmental factors, and neighbourhood perceptions theorised to 

correlate with fear of crime.  Results highlight the relevance of both personal characteristics and 

social characteristics to fear of crime.  Participants who had been victimised (or personally 

knew a victim) of crime in their neighbourhood had significantly greater odds of being fearful, 

whereas participants with higher collective efficacy were less likely to be fearful.  As 

victimisation and collective efficacy were the sole personal and social factors examined, there 

are no multivariate models documenting the backwards stepwise elimination process.   

 

Numerous neighbourhood perceptions were examined, although overall most respondents 

perceived few problems in their neighbourhood.  Nonetheless, all perceptions of neighbourhood 

problems scales and individual items had significant univariate (i.e., single factor model) 

associations with being fearful.  Two additional perceptions were also included (i.e., being 

satisfied with house privacy, and perceiving more pedestrian traffic on their street), however 

neither of these were significant correlates of fear.  Table 7.2 also displays the results of the 

backwards stepwise elimination for the perceptions variables.  After adjustment, three 

neighbourhood problems scales remained significant: (1) neighbourhood maintenance; (2) 

social incivilities; and (3) property crime.  
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Table 7.2 Odds ratios from three single factor and multivariate models for: (1) personal 
characteristics; (2) social environmental factors; and (3) neighbourhood 
perceptions associated with fear of crime 

  Single factor models 1 Multivariate models 2 
Independent variable n OR p value OR p value 
     

1. Personal characteristics model     
Victimisation 
No 
Yes 

 
742 
317 

 
1.00 
1.65 (1.26-2.15) 

 
 

0.000 

 
 
 

 

      
      

2. Social environmental model      
Collective efficacy 
Low 
Medium  
High 

 
160 
720 
174 

 
1.00 
0.60 (0.40-0.90) 
0.43 (0.26-0.70) 

 
0.003 
0.014 
0.001 

  

     
     

3. Neighbourhood perceptions model     
Neighbourhood maintenance 
Not a problem/a minor problem 
A moderate problem 

 
893 
166 

 
1.00 
3.02 (2.01-4.53) 

 
 

0.000* 

 
1.00 
1.82 (1.17-2.84) 

 
 

0.008 
      

Social incivilities 
Not a problem/a minor problem 
A moderate problem 

 
1007 
52 

 
1.00 
9.54 (4.87-18.69) 

 
 

0.000* 

 
1.00 
4.45 (2.09-9.47) 

 
 

0.000 
      

Graffiti and vandalism 
Not a problem/a minor problem 
A moderate problem 

 
833 
226 

 
1.00 
2.37 (1.75-3.20) 

 
 

0.000* 

  

      

Property crime 
Not a problem/a minor problem 
A moderate problem 

 
923 
136 

 
1.00 
3.21 (2.23-4.62) 

 
 

0.000* 

 
1.00 
1.88 (1.22-2.91) 

 
 

0.005 
      

Violent crime 
Not a problem/a minor problem 
A moderate problem 

 
1003 
56 

 
1.00 
6.14 (3.31-11.40) 

 
 

0.000* 

  

      

Vacant houses or blocks 
Not a problem/a minor problem 
A moderate problem 

 
927 
132 

 
1.00 
2.65 (1.71-4.11) 

 
 

0.000* 

 
 
 

 

      

Loitering teenagers 
Not a problem/a minor problem 
A moderate problem 

 
935 
127 

 
1.00 
3.56 (2.40-5.29) 

 
 

0.000* 

 
 
 

 

      

Dangerous or drink driving 
Not a problem/a minor problem 
A moderate problem 

 
946 
113 

 
1.00 
2.81 (1.85-4.25) 

 
 

0.000* 

  

      

Satisfied with house privacy 
No 
Yes 

 
163 
896 

 
1.00 
0.68 (0.45-1.03) 

 
 

0.070* 

  

      

Perception of pedestrian volume 
Few pedestrians 
Many pedestrians 

 
893 
164 

 
1.00 
0.84 (0.55-1.29) 

 
 

0.430 

  

      
1Single factor models: adjusted for gender, age, education level, household income, area disadvantage and clustering 
within residential development.   
2Multivariate models: adjusted for gender, age, education level, household income, area disadvantage and clustering 
within residential development; plus other variables in this category (i.e., neighbourhood perceptions) that were found to 
approach significance (p value ≤0.1) in the single factor models. 
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Tables 7.3 and 7.4 focus on the physical environmental factors hypothesised to influence fear of 

crime.  Table 7.3 explored the characteristics of the respondents’ immediate environment.  It 

examines the self-reported house characteristics and objectively measured proximate 

destinations (e.g., destinations, public transit stops, and schools within 400m of the participants) 

associated with fear of crime.  Only two characteristics were significant correlates of fear in the 

univariate analyses (i.e., single factor model), and these correlates remained significant after 

further adjustment (i.e., multivariate model).  Having a shorter house setback (less than five 

metres) was associated with greater odds of being fearful (OR 1.44, 95% CI: 1.07-1.95); 

whereas having a transit stop present was associated with lower odds of being fearful (OR 0.68, 

95% CI: 0.51-0.90).  These findings suggest that: (1) house designs that preserve personal space 

and promote privacy may enhance feelings of safety; and (2) neighbourhood features that 

encourage utilitarian walking, and theoretically facilitate pedestrian flows, may also augment 

perceived safety. 
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Table 7.3 Odds ratios from single factor and multiv ariate models for house characteristics 
and proximate destinations associated with fear of crime 

  Single factor model 1 Multivariate model 2 
Independent variable n OR p value OR p value 
      

House characteristics       
      

Two or more storeys 
No 
Yes 

 
935 
124 

 
1.00 
1.03 (0.63-1.66) 

 
 

0.918 

  

      

Porch or verandah  
No 
Yes 

 
298 
761 

 
1.00 
0.97 (0.66-1.43) 

 
 

0.888 

  

      

Balcony at the front of the house 
No 
Yes 

 
984 
75 

 
1.00 
1.23 (0.68-2.24) 

 
 

0.492 

  

      

Single garage fronting street 
No 
Yes 

 
1033 
26 

 
1.00 
1.15 (0.48-2.75) 

 
 

0.760 

  

      

Double garage fronting street 
No 
Yes 

 
158 
901 

 
1.00 
1.03 (0.71-1.48) 

 
 

0.880 

  

      

Public open space adjacent to house 
No 
Yes 

 
829 
230 

 
1.00 
1.16 (0.85-1.59) 

 
 

0.350 

  

      

Public access way adjacent to house 
No 
Yes 

 
932 
127 

 
1.00 
0.99 (0.64-1.54) 

 
 

0.972 

  

      

Back laneway 
No 
Yes 

 
983 
76 

 
1.00 
0.72 (0.43-1.18) 

 
 

0.188 

  

      

Vacant block adjacent to house 
No 
Yes 

 
821 
238 

 
1.00 
1.02 (0.70-1.42) 

 
 

0.925 

  

      

House located on a corner block 
No 
Yes 

 
852 
207 

 
1.00 
1.43 (0.96-2.12) 

 
 

0.077* 

  

      

High, solid front  fence or wall 
No 
Yes 

 
955 
104 

 
1.00 
0.89 (0.49-1.61) 

 
 

0.702 

  

      

Low front fence or wall 
No 
Yes 

 
937 
122 

 
1.00 
0.94 (0.62-1.67) 

 
 

0.940 

  

      

House setback distance 
More than 5 metres 
Less than 5 metres 

 
789 
270 

 
1.00 
1.40 (1.04-1.89) 

 
 

0.028* 

 
1.00 
1.44 (1.07-1.95) 

 
 

0.017 
      

Windows facing the street 
0-2 windows 
3-5 windows 
6+ windows 

 
368 
566 
125 

 
1.00 
1.18 (0.89-1.58) 
1.25 (0.73-2.13) 

 
0.479 
0.249 
0.416 

  

      

Proximate destinations      
      

Any destination within 400m 
No 
Yes  

 
852 
206 

 
1.00 
0.69 (0.43-1.11) 

 
 

0.123 

  

      

Transit  stops within 400m 
No 
Yes 

 
581 
477 

 
1.00 
0.69 (0.52-0.92) 

 
 

0.012* 

 
1.00 
0.68 (0.51-0.90) 

 
 

0.007 
      

School within 400m 
No 
Yes 

 
937 
121 

 
1.00 
0.80 (0.51-1.23) 

 
 

0.306 

  

      
1Single factor models: adjusted for gender, age, education level, household income, area disadvantage and clustering 
within residential development.   
2Multivariate models: adjusted for gender, age, education level, household income, area disadvantage and clustering 
within residential development; plus other house characteristics and proximate destinations that were found to approach 
significance (p value ≤0.1) in the single factor models. 
*Variables included in the multivariate model.  
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Table 7.4 presents the construction of a neighbourhood form index.  This additive scale 

attempted to summarise the land composition and planning style of each respondent’s 

neighbourhood.  Initially, the univariate associations with fear of crime were examined for a 

series of binary land composition variables including: (1) a higher proportion of vacant or 

unclassified land; (2) a higher proportion of residential land; (3) a higher proportion of retail 

land; and (4) a higher proportion of public open space.  The results presented in Table 7.4 also 

specify the median value used to dichotomise these variables.  These values speak to the 

composition of the participants’ neighbourhoods.  For instance, neighbourhoods had extremely 

low proportions of retail land (median=0.4%); and large tracts of vacant or unclassified land 

(median=45.9%), which reflect neighbourhoods in their early stages of development.  

Univariate associations were also explored for the planning characteristics: (1) street 

connectivity; and (2) residential density.  Several of the univariate associations between land 

composition and fear were significant.  Residents in neighbourhoods with more vacant and 

unclassified land had greater odds of being fearful (OR 1.35, 95% CI: 1.00-1.82); however 

those in neighbourhoods with a greater proportion of residential land, or a greater proportion of 

retail land had lower odds of being fearful (residential land: OR 0.73, 95% CI: 0.53-0.99; retail 

land: OR 0.68, 95% CI: 0.51-0.89). 

 

The land composition and planning characteristics were combined into an additive scale 

(although vacant and unclassified land was reversed to represent the proportion of developed 

land).  The neighbourhood form index was significantly associated with fear of crime (trend test 

p value=0.001).  Participants in neighbourhoods with a higher proportion of developed land, 

residential land, retail land, and public open space; and with greater street connectivity and 

residential density had the lowest odds of being fearful (OR 0.45, 95% CI: 0.24-0.84).  These 

results suggest that neighbourhood characteristics that encourage people into the public realm 

(i.e., retail land; public open space); facilitate walking (i.e., street connectivity); and ensure the 

presence of territorial guardians (e.g., higher residential densities, more residential and 

developed land) can combine to enhance feelings of safety in these new suburbs.  Thus, despite 

the caveats issued about applying ‘eyes on the street’ to a suburban context (Jacobs, 1961, 

Cozens, 2008), these findings lend support to the contention that planning and land-use 

characteristics that promote natural surveillance can have a positive influence on perceived 

safety in these settings. 
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Table 7.4 Development of the neighbourhood form ind ex: Odds ratios from single factor 
models for land-use and walkability measures associ ated with fear of crime 

Independent variable n Adjusted  OR 95% CI p value 

     

Proportion of vacant or unclassified land  
(median=0.459) 
Lower 
Higher 

 
 

529 
529 

 
 

1.00 
1.35 

 
 
 

1.00-1.82 

 
 
 

0.049 
     
Proportion of residential land 
(median=0.385) 
Lower 
Higher 

 
 

529 
529 

 
 

1.00 
0.73 

 
 
 

0.53-0.99 

 
 
 

0.044 
     
Proportion of retail land 
(median=0.004) 
Lower 
Higher 

 
 

529 
529 

 
 

1.00 
0.68 

 
 
 

0.51-0.89 

 
 
 

0.005 
     

Proportion of public open space 
(median=0.069) 
Lower 
Higher 

 
 

529 
529 

 
 

1.00 
0.82 

 
 
 

0.62-1.07 

 
 
 

0.142 
     

Street connectivity 
Lower 
Higher 

 
529 
529 

 
1.00 
0.87 

 
 

0.58-1.27 

 
 

0.497 
     

Residential density 
Lower 
Higher 

 
530 
528 

 
1.00 
0.91 

 
 

0.67-1.24 

 
 

0.560 
     
     

Neighbourhood form index combines areas with:  
Less vacant or unclassified land 
More residential land 
More retail land 
More public open space 
Greater street connectivity 
Greater residential density 
     

Neighbourhood form index 
0-1 
2 
3 
4 
5 
6 

 
236 
198 
204 
182 
167 
71 

 
1.00 
0.68 
0.58 
0.63 
0.48 
0.45 

 
 

0.39-1.17 
0.36-0.93 
0.39-1.03 
0.26-0.85 
0.24-0.84 

 
0.025* 
0.164 
0.023 
0.063 
0.013 
0.012 

     

Adjusted for gender, age, education level, household income, area disadvantage and clustering within residential 
development.   
*The trend test equivalent of this was 0.001 
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Table 7.5 outlines the univariate associations between objectively recorded crime and 

participants’ fear of crime.  The non-significance of these findings corroborates the general 

consensus in the literature that actual crime and fear of crime are not necessarily proportional 

(Hale, 1996, Skogan, 1986).  Other analyses (not shown here) examined objective crimes 

occurring within more proximate distances (e.g., 100, 200, 400 and 800 metres) of each 

participant and their fear of crime, and again, no associations were found.  Ultimately, crime 

within 1600 metres of participants was selected as a summary of objective crime, as this best 

matched the scale of the other environment variables.  Nonetheless the results presented in 

Table 7.5 show no association between objective crime and fear of crime. 

 

 

Table 7.5 Odds ratios from single factor models for  police records of crimes (per year) 
occurring within 1600 metres of residents’ homes an d their fear of crime 

Independent variable n Adjusted  OR 95% CI p value 

     

Actual or attempted home burglary 
Lowest 80 per cent  (<141 crimes) 
Highest 20 per cent  (141+ crimes) 

 
855 
204 

 
1.00 
1.01 

 
 

0.64-1.57 

 
 

0.984 
     

Crimes committed in public space 
Lowest 80 per cent  (<23 crimes) 
Highest 20 per cent  (23+ crimes) 

 
852 
207 

 
1.00 
0.87 

 
 

0.59-1.27 

 
 

0.466 
     

Adjusted for gender, age, education level, household income, area disadvantage and clustering within residential 
development. 

 

 

The physical environmental and neighbourhood perceptions variables that remained significant 

after the backwards elimination process (i.e., the multivariate models in Tables 7.2 and 7.3) and 

the significant personal and social environmental variables (i.e., single factor models in Table 

7.2) were included in the final multivariate analyses (presented in Table 7.6).  Variables were 

added to each successive model in a distal to proximal manner, starting with the physical 

environmental variables in Model 1.  The neighbourhood form index, presence of a transit stop 

within 400 metres and house setback all remained significantly associated with fear of crime.  In 

Model 2, the social environmental variable: collective efficacy was included in the model.  

While its inclusion did not alter the strength of the physical environmental correlates, 

suggesting no mediating effect, collective efficacy retained its significant independent 

association with fear (p value=0.001).  In Model 3, victimisation was added to the analyses, and 

in accordance with the literature, this was significantly associated with fear of crime (Hale, 

1996).  Again, the inclusion of victimisation did little to alter the strength of the association of 

the other variables in the model. 

 

Respondents’ perceptions of three different neighbourhood problems: (1) neighbourhood 

maintenance; (2) social incivilities; and (3) property crime were added to Model 4.  Perceiving 
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each of these as a problem in the neighbourhood was associated with significantly greater odds 

of being fearful, particularly in the case of social incivilities, where the odds were five times 

greater (Model 4, OR 5.08, p value=0.000).  The perception of problems appeared to slightly 

attenuate the protective role of collective efficacy, suggesting that perceiving neighbourhood 

problems is connected with a weakening of social cohesion.  However, adding perceived 

problems to the model also contributed to strengthening the association between the 

neighbourhood form index and fear of crime (trend test p value=0.000), indicating that once the 

influence of these perceptions on fear of crime is accounted for, the independent association 

between the combined planning and land-use scale and fear is greater.   

 

In the final model (Model 5) the objective crime variables: (1) actual and attempted home 

burglary; and (2) crimes committed against the person in public space were added to the model.  

Although neither of these variables achieved significance in the univariate analyses, the 

rationale for their inclusion in Model 5 was twofold as: (1) the associations depicted in the 

previous models were preserved, even after adjustment for crime; and (2) their inclusion 

highlights their peripheral nature and confirms that actual crime rates have little influence on 

fear of crime for this sample. 

 

Across all five models, the neighbourhood form index maintained a significant independent 

association with reduced fear of crime.  This association held despite the progressive adjustment 

for social environmental variables (Model 2), personal variables (Model 3), individual 

perceptions (Model 4) and objective crime (Model 5).  With each successive characteristic 

included in the index, the odds of being fearful reduced, to the point where participants in 

neighbourhoods with all six elements present had approximately 60% lower odds of exhibiting 

fear of crime (Model 5, OR 0.37, p value=0.002).  The capacity of the neighbourhood form 

index to persevere throughout these analyses gives some support to the notion that physical 

neighbourhood design can influence residents’ feelings of safety. 
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Table 7.6 Odds ratios from the multivariate models examining the physical, social and 
personal factors associated with fear of crime 

Independent variable Model 1 

Physical 

Model 2 

Social 

Model 3 

Personal 

Model 4 

Perceptions 

Model 5 

Crime  

 OR p OR p OR p OR p OR p 
Neighbourhood form 
index 
0-1 
2 
3 
4 
5 
6 

 
 
1.00 
0.70 
0.60 
0.65 
0.51 
0.47 

 
 
0.057a 
0.213 
0.042 
0.081 
0.022 
0.017 

 
 
1.00 
0.71 
0.60 
0.66 
0.50 
0.48 

 
 
0.072b 
0.250 
0.050 
0.103 
0.019 
0.025 

 
 
1.00 
0.70 
0.59 
0.64 
0.50 
0.45 

 
 
0.044c 
0.244 
0.041 
0.087 
0.024 
0.011 

 
 
1.00 
0.64 
0.57 
0.56 
0.44 
0.36 

 
 
0.005d 
0.143 
0.038 
0.020 
0.006 
0.001 

 
 
1.00 
0.63 
0.57 
0.56 
0.43 
0.37 

 
 
0.013e 
0.140 
0.038 
0.023 
0.007 
0.002 

           

Transit stops 
No 
Yes 

 
1.00 
0.71 

 
 
0.016 

 
1.00 
0.69 

 
 
0.013 

 
1.00 
0.64 

 
 
0.014 

 
1.00 
0.70 

 
 
0.014 

 
1.00 
0.70 

 
 
0.016 

           

House setback 
More than 5 metres 
Less than 5 metres 

 
1.00 
1.43 

 
 
0.020 

 
1.00 
1.44 

 
 
0.017 

 
1.00 
1.44 

 
 
0.021 

 
1.00 
1.43 

 
 
0.033 

 
1.00 
1.43 

 
 
0.016 

           

Collective efficacy 
Lowest tertile 
Middle tertile 
Highest tertile 

   
1.00 
0.57 
0.41 

 
0.001 
0.006 
0.000 

 
1.00 
0.60 
0.42 

 
0.003 
0.010 
0.001 

 
1.00 
0.74 
0.52 

 
0.052 
0.164 
0.016 

 
1.00 
0.74 
0.52 

 
0.048 
0.164 
0.015 

           

Victimisation 
No 
Yes 

     
1.00 
1.64 

 
 
0.000 

 
1.00 
1.44 

 
 
0.014 

 
1.00 
1.43 

 
 
0.015 

           

Neighbourhood 
maintenance 
Not/bit of a problem 
A moderate problem 

       
 
1.00 
1.66 

 
 
 
0.038 

 
 
1.00 
1.67 

 
 
 
0.036 

           

Social incivilities 
Not/bit of a problem 
A moderate problem 

       
1.00 
5.08 

 
 
0.000 

 
1.00 
5.10 

 
 
0.000 

           

Property crime 
Not/bit of a problem 
A moderate problem 

       
1.00 
1.78 

 
 
0.010 

 
1.00 
1.77 

 
 
0.014 

           

Actual or attempted 
home burglary 
Lowest 80 per cent 
Highest 20 per cent 

         
 
1.00 
1.11 

 
 
 
0.659 

           

Crimes committed in 
public space 
Lowest 80 per cent 
Highest 20 per cent 

         
 
1.00 
0.89 

 
 
 
0.594 

           

Adjusted for gender, age, education, income, area disadvantage and clustering within residential development. 
The trend test equivalent of this was: ap value=0.003; bp value=0.004; cp value=0.000; dp value=0.000; ep value=0.003 
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7 . 6 . D I S C U S S I O N  

 

Can neighbourhood design promote feelings of safety?  The results presented here suggest a 

direct association between neighbourhood structure and fearfulness.  The neighbourhood form 

index maintained a significant, inverse association with fear of crime after progressive 

adjustment for multiple correlates of fear of crime.  Neighbourhoods composed of relatively 

high proportions of residential development, with more public open space, more retail and less 

vacant land; and with connected streets and higher residential densities were associated with 

residents being less fearful.  This trend persevered despite adding numerous other personal, 

social and perceptions variables to the analyses.  It provides some support for the New Urbanist 

assertion that walkable neighbourhoods, which facilitate social contact between neighbours, 

could also promote feelings of safety (Congress for the New Urbanism, 2001).  Notably, the 

results imply it is not simply one or two neighbourhood characteristics that contribute to feeling 

safe, but the combined effect of several different planning and land-use elements. 

 

Previous research has found components of the neighbourhood form index to be either 

protective against crime (Kuo and Sullivan, 2001, Hillier, 2004, Poyner, 1983) or facilitators of 

crime (Brantingham and Brantingham, 1993, Cozens, 2008, Doyle et al., 2006, Greenberg et al., 

1982, Nasar and Fisher, 1993); however studies associating these components with perceptions 

of safety are less conclusive (Schweitzer et al., 1999, McCrea et al., 2005, Wood et al., 2008).  

The index blends characteristics that: (1) ensure the presence of territorial guardians; (2) 

encourage people into the public realm; and (3) facilitate pedestrian movement throughout the 

neighbourhood.  One underlying theme common to all components is their potential to generate 

pedestrian traffic.  In neighbourhoods with less vacant land, higher proportions of residential 

land, and higher residential densities, there are more budding pedestrians. If these 

neighbourhoods also have parks and retail facilities to draw residents into public space, and well 

connected streets to facilitate walking; then more residents may walk in their neighbourhoods.  

It follows that neighbourhood form may influence fear of crime because residents feel safer 

when more people circulate through the neighbourhood.  This lends support to the assertion that 

‘eyes on the street’ enhance perceptions of safety.  Furthermore, the finding that having a public 

transit stop in close proximity was associated with reduced odds of fearfulness adds credence to 

this explanation.   

 

Nonetheless, the association between the neighbourhood form index and fear of crime needs to 

be considered in the context of the study neighbourhoods.  For instance, the strongest individual 

component from the neighbourhood form index was the proportion of retail land, which was 

associated with significantly lower odds of being fearful.  Yet neighbourhoods with a ‘higher’ 

proportion of retail land needed only 0.4% of their area to be classified as retail to rate inclusion 
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in the ‘higher’ grouping.  Indeed, 290 participants had no retail land whatsoever in their service 

area.  This reflects a sample of study neighbourhoods, early in their development, characterised 

by few proximate facilities and services.  However, other analyses (not shown here) 

dichotomised the proportion of retail land at 2% or greater, and identified a similar association.  

While these findings suggest that Jacob’s notion of ‘eyes on the street’ is indeed relevant to 

suburban environments (Jacobs, 1961), it is plausible that these neighbourhoods simply do not 

have enough retail businesses present to negatively affect safety perceptions.  Wood and 

colleagues’ (2008) suggestion that an optimal number of destinations could have a positive 

influence on perceived safety may be pertinent.  In this sample, the study neighbourhoods may 

simply not achieve the threshold necessary for destinations to become a detrimental influence 

on perceived safety.   

 

While the neighbourhood form index indicated that pedestrian traffic might deter fear, having a 

shorter house setback was associated with increased odds of being fearful.  This parallels other 

research that identified that residents in detached housing felt safer than those in duplexes, 

townhouses or apartments (Wood et al., 2008).  It is plausible that residents may desire a degree 

of vibrancy in their neighbourhoods; but with the option to withdraw into the private realm.  By 

maintaining a larger buffer between their own home and public space, residents are better able 

to insulate themselves from any negative neighbourhood influences.  Other studies confirm the 

importance of an adequate balance between public and private space to various outcomes, 

including neighbouring behaviours (Skjaeveland and Garling, 1997), depression (Weich et al., 

2002) and psychological distress (Brown et al., 2009).  Moreover, residents in houses with 

shorter setbacks may be less able to regulate visual and social contact, affecting feelings of 

personal control (Brown et al., 2009), and the inability to control social interaction has been 

linked with feelings of helplessness and psychological distress (Evans, 2003).   

 

An alternative mechanism to explain the connection between built form and fearfulness is that 

neighbourhood design, which provides opportunities for social interaction (Baum and Palmer, 

2002), may promote feelings of safety (Merry, 1981).  However, in these analyses, both the 

physical environment and the social environment held significant independent associations with 

fear, and there was no evidence to suggest that collective efficacy mediated the association 

between neighbourhood form and fearfulness.  Yet there was some evidence that residents’ 

perceptions of local problems contributed to the attenuating association between collective 

efficacy and fear.  Indeed, neighbourhood problems and collective efficacy are connected.  In 

neighbourhoods where social control is weak, more crime and disorder are evident (Sampson et 

al., 1997, Markowitz et al., 2001).  Ross and Jang (2000) documented an interaction between 

social ties (a necessary precursor to developing collective efficacy) and perceived disorder, 

where social ties diminished, but did not eliminate the influence of perceived disorder on fear 
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(Ross and Jang, 2000).  Similarly, the results presented here show perceived problems lessen the 

strength of the association between collective efficacy and being fearful.   

 

Furthermore, the findings confirm that perceiving neighbourhood problems was a significant 

correlate of fear.  Although numerous problems were associated with being fearful, after 

adjustment just three scales remained significant: (1) neighbourhood maintenance; (2) social 

incivilities and (3) property crime.  Residents in neighbourhoods with more perceived disorder 

have higher levels of fear (Ross and Jang, 2000), however higher status neighbourhoods are 

associated with less disorder and crime (McCord et al., 2007).  Taylor et al. (1985) suggest that 

residents’ responses to neighbourhood disorder differ according to income.  In high SES 

neighbourhoods indicators of disorder are uncharacteristic and easily ignored, whereas in low 

SES neighbourhoods residents may have other priorities, and may blame external structural 

forces (e.g., landlords and government agencies) for neglecting area maintenance rather than 

residents.  However, in middle income neighbourhoods with mixed tenure, where ‘market 

conditions for housing are insecure’ (Skogan, 1986, p.213), residents may be less resilient to 

neighbourhood deterioration.  The higher level of homeownership means residents cannot 

blame outsiders for neighbourhood disorder, and may question the future of their 

neighbourhood (Taylor et al., 1985).  In this study the social incivilities scale, comprising 

problems ranging from the serious (e.g., using or selling drugs) to the minor (e.g., uncontrolled 

pets and noisy neighbours) was linked to higher fear, whereas physical disorder became non-

significant after controlling for other problems.  While social incivilities encompass more 

proximal (i.e., social environmental), temporaneous problems; physical incivilities are 

somewhat distal (i.e., physical environmental) and were less salient to residents fears in the 

study neighbourhoods. 

 

Overall few participants’ perceived problems and crime statistics indicated study 

neighbourhoods with relatively low crime levels.  Nonetheless, the association between 

neighbourhood maintenance and property crime; and higher fear may reflect the participants’ 

priorities.  Participants are heavily invested in their new neighbourhoods (both emotionally and 

financially); and problems with neighbourhood presentation and property crime threaten this 

investment.  The findings are consistent with other research associating well-kept 

neighbourhoods with greater feelings of safety (Austin et al., 2002, Nasar, 1982, Wood et al., 

2008), and support the notion that suburban incivilities (e.g., unkempt lawns and homes) 

‘constitute more pervasive and salient incivilities’ in suburban environments (Brown et al., 

2004a, p.305).  Furthermore, as discussed previously, property crime has the potential to 

generate fear in sectors of society where serious offences are scarce, and this appears to be the 

case for these participants.   
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Limitations 

This study has several limitations.  The generalisability of the results may be limited due to the 

nature of the study sample.  Participants were new homeowners, living in freshly built suburbs, 

which generally had low levels of relative socio-economic disadvantage.  As such, it could be 

anticipated that these residents would experience minimal fear of crime, and the 

neighbourhoods themselves would be reasonably free from crime and disorder.  However, 

despite being a relatively affluent sample, the associations between gender, age, education and 

household income; and fear of crime were still evident in the sample.  Indeed, research suggests 

that residents in neighbourhoods undergoing rapid change are more likely to be fearful 

(Krannich et al., 1989, Krannich et al., 1985).  While these findings were based on rapidly 

urbanising rural environments, they do parallel the sudden transformation that occurs when new 

housing developments are constructed on the urban-rural fringe.  Furthermore, the study 

neighbourhoods themselves had limited variability.  Neighbourhoods were largely homogenous: 

dominated by single family detached housing, with few destinations, and large tracts of the 

neighbourhood remained undeveloped.  Finally, the study design was cross-sectional, so 

causality cannot be inferred.  While the study hypothesis is that neighbourhoods designed to 

facilitate pedestrian circulation and ensure the presence of territorial guardians will deter fear of 

crime, it is equally possible that people who are fearful relocate to neighbourhoods that dissuade 

people from entering and moving about in public.  Given the body of literature connecting 

destinations and connectivity with higher crime, this is an equally plausible scenario.   

 

 

7 . 7 . C O N C L U S I O N  

 

While the majority of the criminological literature links the characteristics of walkable 

neighbourhoods to higher crime, their association with perceptions of safety has received less 

attention to date.  This chapter presented evidence linking the design of suburban 

neighbourhoods with residents’ feelings of safety.  Specifically, residents of housing 

developments with higher proportions of developed land, residential land, retail land, and public 

open space, and with greater street connectivity and residential density had the lowest odds of 

being fearful.  These characteristics may act in combination to ensure the presence of territorial 

guardians, encourage people into the public realm, and facilitate pedestrian movement 

throughout the neighbourhood.  While not without limitations, the findings lend support to the 

notion that a more walkable neighbourhood is also a place where residents feel safer.   
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C H A P TE R  8   

 

 

D O E S  F E A R  O F C R I M E  D E T E R  R E S I D E N T S  F R O M  

WA L K I N G ?  

 

 

8 . 1 . I N T R O D U C T I O N  

 

This chapter investigates the premise that residents who are fearful about crime restrict their 

walking.  Numerous studies have explored the association between perceived safety and 

physical activity generally; however few specifically examine the influence of fear of crime on 

walking behaviour.  Furthermore, this chapter examines the independent influence of fear of 

crime by adopting a social-ecological approach to explore other individual, social and physical 

environmental characteristics for associations with walking.  This provides some insight into the 

relative importance of fear of crime as a barrier to walking in new suburban developments.    

 

 

8 . 2 . B A C K G R O U N D  

 

Walking is consistently identified as the most popular form of physical activity among adults 

(Giles-Corti and Donovan, 2002b, Milligan et al., 2007, Owen et al., 2004), although few 

people walk sufficiently to meet public health guidelines (Giles-Corti and Donovan, 2003).  

Targeting appropriate interventions to increase population levels of walking requires improved 

knowledge of the barriers and facilitators of walking.  While some neighbourhood 

characteristics are consistently associated with walking, others yield inconsistent associations 

and require further attention (Owen et al., 2004, McCormack et al., 2004, Humpel et al., 2004).  

For example, to date, the evidence examining neighbourhood crime and perceptions of 

insecurity as deterrents to walking is mixed.  Some of the inconsistencies in the evidence may 

stem from different measures of crime and safety, and the classification of physical activity 

outcomes.  Studies that adopt behaviour and context-specific measures may clarify the nature of 

the association between safety and walking (Foster and Giles-Corti, 2008).  Furthermore, other 

individual, social and physical environmental factors may influence both perceived safety and 

walking (e.g., collective efficacy, physical incivilities, lighting, and neighbourhood 

maintenance).  These may directly affect walking, or the pathway may be mediated by 

perceived safety.  However evidence confirming the mediation hypothesis is limited.  For 
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example, studies investigating neighbourhood incivilities and physical activity have identified 

conflicting findings about the extent to which this relationship is mediated by perceived safety 

(Miles, 2008, King, 2008). 

 

While the evidence base exploring crime and insecurity as barriers to walking is still evolving, 

researchers have identified somewhat consistent associations between other individual, social 

and physical environmental variables and neighbourhood walking.  Walking prevalence is 

higher for women (Milligan et al., 2007), despite men being more physically active generally 

(Cole et al., 2006, Trost et al., 2002).  Walking sessions decline with age, but it remains the 

most common form of physical activity for Australian adults (Milligan et al., 2007).  Higher 

socio-economic status (SES) groups are generally more physically active (McNeill et al., 2006), 

although this tends to comprise more organised sport and leisure time activities, whereas lower 

SES groups typically walk or undertake work-related activity (Ford et al., 1991).  Furthermore, 

neighbourhood SES may affect the type of walking undertaken (Giles-Corti and Donovan, 

2002b, Ross, 2000).  Giles-Corti and Donovan (2002b) found residents in low SES 

neighbourhoods demonstrated a higher prevalence of transport walking but a lower prevalence 

of recreational walking (despite controlling for car access), highlighting the distinction between 

utilitarian and volitional behaviours.  The unequal provision and quality of physical activity 

resources (e.g., walking trails, parks, attractiveness of the neighbourhood) may help explain 

some differences between SES and walking (Gordon-Larsen et al., 2006, Kamphuis et al., 

2009).  The evidence above highlights that some groups (e.g., women, older adults and lower 

SES groups) tend to be less physically active; however this may be partly explained by the 

‘vulnerability hypothesis’ which highlights that these groups are also more fearful about crime, 

and may constrain their physical activity as a result (Hale, 1996). 

 

Studies have consistently identified social support as a correlate of physical activity (De 

Bourdeaudhuij and Sallis, 2002, De Bourdeaudhuij et al., 2005, Trost et al., 2002, Wendel-Vos 

et al., 2007); however the relationship between other social environmental constructs (e.g., 

social cohesion, social capital) and physical activity is less well understood (McNeill et al., 

2006).  Social capital may improve health outcomes by promoting positive social norms (i.e., 

physical activity), whilst simultaneously controlling the anti-social behaviours that can fuel 

fears about crime and safety (McNeill et al., 2006).  Indeed, the evidence indicates that aspects 

of social capital (e.g., social cohesion, trust in neighbours, social participation) are positively 

associated with walking (Cleland et al., 2008, Mendes de Leon et al., 2009, Wen et al., 2007) 

and physical activity (Addy et al., 2004, Lindström et al., 2001, Poortinga, 2006).  However, 

whether these social constructs are a precursor to, or outcome of, neighbourhood walking is 

unclear.  In their prospective study, Cleland et al. (2008) found trust in neighbours was a 

significant predictor of increases in recreational walking; suggesting the social environment 
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may be a prerequisite to neighbourhood walking.  Nonetheless, fear of crime can interfere with 

an individual’s capacity to develop social connections, as those who are fearful can withdraw 

from both social and physical activities (Crank et al., 2003, Stafford, 2007). 

 

Over the past decade public health researchers have shifted focus to the physical environmental 

characteristics that facilitate or impede neighbourhood walking.  Environmental interventions 

could produce considerable health benefits as they have the potential to affect populations rather 

than individuals (Giles-Corti et al., 2005b, Sallis et al., 1998, Owen et al., 2004).  Indeed, many 

attributes of the built environment could be modified in the short term to facilitate walking (e.g., 

transit stops, footpaths, traffic calming, trails and walkways) (Rodríguez et al., 2008).  

Moreover, for groups that spend more time in the immediate neighbourhood (e.g., elderly, 

unemployed) the characteristics of that environment are of primary importance to activity levels 

(Forsyth et al., 2009, Mendes de Leon et al., 2009). 

 

Review articles highlight a distinction between the environmental attributes that facilitate 

different types of walking behaviour (Giles-Corti et al., 2005b, Owen et al., 2004, Saelens and 

Handy, 2008).  Characteristics best described as ‘practical’ or ‘convenient’ (e.g., non-residential 

destinations, residential densities, street connectivity) tend to be associated with transport 

walking (Boer et al., 2007, Pikora et al., 2006, Owen et al., 2007, Frank et al., 2005, 

McCormack et al., 2008, Van Dyck et al., 2009), whereas ‘aesthetic’ or ‘enjoyment’ 

characteristics (e.g., perceived attractiveness, access to recreational facilities and public open 

space) tend to promote recreational walking (Cleland et al., 2008, Ball et al., 2001, Giles-Corti 

et al., 2005a, Shigematsu et al., 2009, Sugiyama et al., 2009, Velasquez et al., 2009).  However, 

many of these physical characteristics also have links to crime and perceived safety, suggesting 

some overlap between the environmental attributes that affect fear and crime, and those that 

promote walking.  For example, the presence of local businesses, which encourage transport 

walking, can increase actual crime (Brantingham and Brantingham, 1993, Doyle et al., 2006, 

Cozens, 2008, Gruenewald et al., 2006, Smith et al., 2000, Roncek and Lobosco, 1983), 

whereas neighbourhood upkeep, which appears to encourage recreational walking (Sugiyama et 

al., 2009) can promote feelings of safety (Austin et al., 2002, Wood et al., 2008).  

 

This chapter examines the relationship between fear of crime and walking behaviour.  It seeks to 

overcome some of the limitations in the existing literature by investigating specific fear of crime 

measures for their association with transport and recreational walking conducted within the 

local neighbourhood.  In addition, the chapter explores numerous other perceptions, and social 

and physical environmental variables that have some association with crime or perceived safety, 

and walking.  The overall objective was to assess the relative importance of fear of crime as a 
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barrier to walking when other perceptions, social and environmental correlates are 

systematically examined. 

 

 

8 . 3 . A I M S  

 

The specific aims of the chapter were to: 

� Investigate the extent to which fear of crime deters residents from walking for transport 

or recreation within their local neighbourhood; 

� Examine the association between individual experiences, neighbourhood perceptions 

and social environmental characteristics (including objective crime) and residents 

walking behaviour; 

� Explore the physical environmental characteristics that facilitate or deter residents from 

walking inside their local neighbourhood; and 

� Assess the relative importance of fear of crime as a barrier to walking when other 

neighbourhood perceptions, social and physical environmental characteristics are 

simultaneously considered. 

 

 

8 . 4 . M E T H O D S  

 

Subjective and objective data were used to investigate the association between fear of crime and 

walking behaviour, and to explore other individual, social and physical environmental 

characteristics as barriers or facilitators of walking.  The source and composition of the 

explanatory and outcome variables are described below.   

 

Outcome variable 

In the main RESIDE questionnaire participants described their walking behaviour using the 

Neighbourhood Physical Activity Questionnaire (NPAQ) (Appendix II).  NPAQ was modelled 

on the short version of the International Physical Activity Questionnaire (IPAQ) and the Active 

Australia survey; and was deemed to have acceptable reliability (Giles-Corti et al., 2006).  

Respondents reported whether, in a usual week, they walked in or around their neighbourhood 

or local area, the frequency and duration of their walking, and whether it was for transport or 

recreation (Giles-Corti et al., 2006).  Participants without walking data were excluded from the 

analyses.  From these data, participants were dichotomised according to whether or not they 

engaged in: 

 



127 

� Any walking for transport (n=295); 

� At least 60 minutes of walking for transport per week (n=162); 

� Any walking for recreation (n=622); and 

� At least 150 minutes of walking for recreation per week (n=240). 

 

In this study, the duration of walking was examined (not the frequency of walking).  

Recreational walking was dichotomised at 150 minutes in accordance with current physical 

activity recommendations that encourage adults to undertake moderate to vigorous physical 

activity (including brisk walking) for at least 30 minutes, five times per week (Haskell et al., 

2007).  A lower threshold (i.e., 60 minutes) was applied to transport walking because few 

participants met the 150 minute threshold through transport walking alone.   

 

The distinction between transport and recreational walking was maintained because evidence 

indicated that different correlates are relevant to different types of walking (Giles-Corti et al., 

2005b, Pikora et al., 2003, Wen et al., 2007).  Although RESIDE also collected physical activity 

data using a pedometer (worn for seven days) and corresponding activity diary, these data did 

not distinguish between walking undertaken inside or outside the neighbourhood, or whether the 

purpose was utilitarian or recreational, and consequently were not analysed in this study. 

 

Individual characteristics 

The personal characteristics were sourced from the RESIDE questionnaire and previously 

described in Chapter 7.  Variables included age, sex, education level, and household income.  

Again, analyses controlled for area socio-economic status using the Australian Bureau of 

Statistics (ABS) Socio-economic Indexes for Areas (SEIFA) Index of Relative Socio-economic 

Disadvantage (IRSD), drawn from the 2006 census.  Study participants were split into quintiles 

based on the deprivation score for their respective postcodes.  Data were also examined for 

associations between access to a motor vehicle and walking behaviours.   All households had 

access to at least one vehicle, and there were no differences in walking based on the number of 

cars per household, thus this variable was excluded from the analyses.  Other individual-level 

explanatory variables included victimisation, perceptions of neighbourhood problems and 

pedestrian traffic volume, and fear of crime.  These variables were previously discussed in 

Chapters 4, 5 and 7.   

 

One additional safety item was included in this chapter to test the relevance of less specific 

measures of crime and safety.  The variable: ‘feeling safe’ is a less explicit measure of 

perceived safety.  Despite lacking in specificity, studies often rely on such measures as a proxy 

for fear of crime.  Thus, ‘feeling safe’ was included to examine the comparative influence of 

generic versus specific (i.e., fear of crime) safety measures.  However, as they embody similar 
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constructs, only fear of crime was carried through into the main analyses.  The feeling safe scale 

comprised six items about how safe the participant felt in their neighbourhood (e.g., how safe 

do you feel in your local park during the day?), however this was dichotomised for analysis.  

Participants who averaged four or more on the scale (indicating they felt safe in each scenario) 

were classified as feeling safe.   

 

Social environment 

The individual-level collective efficacy items and summary measures of objective crime were 

previously described in Chapter 7.  For the crime measures, the euclidean distance from each 

participant’s address to the location of: (1) actual and attempted burglaries; and (2) crimes 

against the person in public space were calculated using GIS.  In this chapter, summary density 

measures were generated at three distances: 100 metres, 400 metres and 1600 metres.  Crime 

within 100 metres was dichotomised to represent the presence or absence of any crime, and 

counts within 400 metres and 1600 metres were recoded as tertiles. 

 

Although the chapter is focused on the association between fear of crime and walking; it was 

important to investigate the relevance of objective crime to: (1) recognise and document that the 

study neighbourhoods experienced minimal crime; and (2) if necessary, control for any 

associations between crime and walking in the analyses.  The associations were tested at 

different distances from the participant’s home to explore whether crime density in the 

immediate environment (i.e., 100 metres or the 400 metre pedestrian catchment) had a greater 

affect on behaviour than crime summarised at the wider neighbourhood level (i.e., 1600 metres).  

Testing these associations at different distances may help inform future research utilising 

objective crime, as more proximate crime may be a stronger barrier to walking.    

 

Physical environment  

Several composite environmental indices, which encapsulate different aspects of the 

respondent’s physical neighbourhood, were explored in this chapter.  The development of the 

neighbourhood form index was previously described in Chapter 7, and this index has also been 

examined for associations with neighbourhood walking.  Other environmental indices applied in 

this chapter are described below. 

 

CPTED index 

Chapter 6 described the development of the CPTED index.  To summarise, the index combined 

objectively recorded features of suburban streets that were associated with lower odds of 

physical incivilities being present.  The index combined house design features that might 

promote natural surveillance or reflect the territorial functioning of residents, including: (1) 

good visibility; (2) a verandah or balcony; (3) low walls or borders designating private space; 
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(4) the absence of unkempt gardens; (5) the absence of unkempt lawns; and (6) the absence of 

vacant lots on the street segment.  In this chapter, the CPTED index was recreated using 

information on the participant’s house design and immediate physical surrounds sourced from 

items in the questionnaire that best reflected the original CPTED variables.  Table 8.1 outlines 

the CPTED features, the NEST items used to build the original objective index, and the 

subjective individual-level questionnaire items used to recreate the index.  Items for the 

subjective CPTED index were summed to form the scale, although participants with two or less 

CPTED features were combined for analysis due to small numbers.   

 

Table 8.1 Questionnaire items used to recreate the CPTED Index 

CPTED index 
features 

NEST items used to 
create CPTED index 

Questionnaire item (and required responses) used to  
recreate the CPTED index Score a 

    

Good visibility 

Number of houses with 
good visibility from the 
street (i.e., windows are 
clearly visible) 

How many windows in your house face the footpath or 
street? 
Response: 3-5 or 6+ windows 
 
I can clearly see the footpath or street through the front 
windows of my house: 
Response: agree or strongly agree 

 
 
1 
 
 
 
1 

    

    

Porch, 
verandah or 
balcony 

Number of houses with a 
front verandah/porch or 
balcony 

Which, if any, of the following features does your house 
have? 
Responses: 
Porch or verandah at the front of the house; 
Balcony at the front of the house 

 
 
 
1 
1 

    
    

Low wall or 
border 

Number of houses with a 
low front fence, wall, hedge 
or border marking the 
property 

Which, if any, of the following features does your house 
have?  
Response:  front fence or wall less than 1.2 metres high 

 
 
1 

    
    

No unkempt 
lawns 

Number of houses with an 
unkempt lawn or no lawn at 
all 

I take a lot of pride in the presentation of the exterior of my 
house (e.g., house painted, lawn and garden well 
maintained, paving swept) 
Response: strongly agree 

 
 
 
1 

    
    

No unkempt 
gardens 

Number of houses with an 
unkempt garden or no 
garden at all 

(see above) 
 

    
    

No vacant lots Number of vacant lots 
present 

Which, if any, of the following features does your house 
have?  
Response: vacant block beside/behind the house 
(reversed) 

 
 
1 

    
aCPTED index scoring: each desired response received 1 point (maximum possible score=7)  

 

 

Although the replication of the index is based specifically on the participant’s own house and 

not the street environment, there is some evidence to suggest that housing styles are largely 

homogenous within street blocks (Krassa and Flood, 2002), particularly in large scale housing 

developments which tend towards ‘repetitive architecture and uniform street design standards’ 

(Southworth, 2005, p.252).  Moreover, standards of suburban front yard maintenance are a 

social norm, generally interpreted as an indicator of neighbourhood commitment (Smardon, 

1988, Jackson, 1978).  The presentation of the front yard reflects the resident’s status as a ‘good 
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citizen’ (Jackson, 1978) and, as the yard is typically visible, it needs to satisfy neighbours 

expectations (Nassauer et al., 2009, Laurier et al., 2002).   

 

There is also some evidence to suggest a mimicry effect, where residents in the same street 

favour a similar style of garden and standard of presentation (Nassauer et al., 2009, Zmyslony 

and Gagnon, 1998, Zmyslony and Gagnon, 2000).  For example, Nassauer et al. (2009) 

investigated the preferences of American ex-urban homeowners, and found a tendency to 

conform to broader cultural norms (e.g., conventional mowed lawn); but having a front yard 

consistent with other neighbourhood yards was paramount.  Residents appear to be most 

influenced by the characteristics of their nearest neighbours’ yards (Zmyslony and Gagnon, 

1998, Zmyslony and Gagnon, 2000), however if the ‘lot environment’ is similar (e.g., block 

size, house design, brick colour, window treatments), the characteristics of the front yard also 

appear comparable regardless of proximity (Julien and Zmyslony, 2001).  Moreover, the 

findings from the street audit documented in Chapter 6 identified that poorly maintained lawns 

and gardens were somewhat rare in the study neighbourhoods; and many of these new 

developments have protective (or restrictive) covenants, which necessitate residents meet a 

uniform standard of presentation and maintenance.  

 

Transport walkability index  

Increasingly, active living researchers have combined many of the correlates of neighbourhood 

walking into ‘walkability’ indices.  These indices provide an objective summary of the 

neighbourhood environment and its potential to promote walking, particularly utilitarian 

walking.  Walkability indices typically combine measures of street connectivity, residential 

density, and land-use mix.  There is some latitude as to which land uses are amalgamated into 

the land-use mix variable.  For example, land-use mix variables have incorporated residential, 

commercial and office space (Frank et al., 2005); residential commercial, industrial, recreation 

and other land-uses (Leslie et al., 2007) or single-family residential, multi-family residential, 

commercial, industrial, public institutional and parks (Song and Knaap, 2004a, Song and Knaap, 

2004b). 

 

Following these examples, a transport walkability index was developed to summarise each 

participant’s neighbourhood (1600 metre service area).  RESIDE generated a transport 

walkability index by modifying Frank and colleagues methodology (Frank et al., 2007, Frank et 

al., 2005).  The walkability index combined three elements: (1) land-use mix; (2) street 

connectivity; and (3) residential density.  The land-use mix component provides an indication of 

the evenness of development across five land-use types: (1) retail (e.g., restaurant, supermarket, 

liquor store, pharmacy); (2) other retail (e.g., car yard, dry cleaner, garden centre); (3) office and 

business (e.g., bank, dental surgery, office, estate agent); (4) health, community and welfare 
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(e.g., church, youth centre, health clinic); and (5) entertainment, recreation and culture (e.g., 

gallery, cinema, public hall, tavern).  The provision of appealing, proximate destinations can 

motivate utilitarian walking (McCormack et al., 2008), and these land-use categories were 

conceptualised as providing residents with a varied, interesting walking environment.  The 

street connectivity and residential density components of the walkability index were also 

components of the neighbourhood form index as previously described in Chapter 7. 

 

The transport walkability index was further adapted for use in this chapter by supplementing the 

index with public transit stops.  The process for capturing and summarising neighbourhood 

destinations was previously described in Chapter 7.  The decision to include transit stops in the 

walkability index was based on some preliminary analyses of various individual destinations 

(e.g., transit stops, schools and shops within 400 metres and 1600 metres), which highlighted a 

strong significant association between transit stops and utilitarian walking.  Indeed, other 

research has found that the presence of transit stops promotes utilitarian walking (McCormack 

et al., 2008), thus it seemed appropriate to augment the RESIDE walkability index with this 

attribute.  To generate the index, the z-scores for each component (i.e., land-use mix, street 

connectivity, residential density and count of transit stops) were summed, giving each 

participant a ‘walkability score’ for their individual 1600 metre service area.  This score was 

recoded into low, medium and high walkability tertiles. 

 

Public open space audit 

Chapter 3 described the RESIDE public open space audit.  Briefly, all public open space larger 

than two acres within 1600 metres of each participant’s home was audited using a modified 

version of the Broomhall Public Open Space Tool (POST) (see appendix VII) (Giles-Corti et 

al., 2005a).  POST items analysed for this chapter included features theorised to have a negative 

influence on residents perceived safety and walking (e.g., graffiti, vandalism, litter) and those 

conceptualised as having a positive affect on recreational walking behaviour (e.g., lighting, lake, 

fountain, water birds).  All items had acceptable inter-rater reliability.   

 

Several POST items were combined into composite scales for analysis.  The POST 

differentiated between the location of lighting (e.g., along paths, at the perimeter, throughout the 

public open space); however this was recoded into a dichotomous variable indicating the 

presence or absence of lighting.  Graffiti, vandalism and litter were originally separate items, 

however these were combined into a summary disorder scale (i.e., parks with all forms of 

physical disorder received the maximum score of three).  Finally, the presence of a lake, water 

fountain and water birds were also combined into an additive park amenity scale (i.e., parks 

containing a lake, water fountain and water birds received the maximum score of three).  During 

the development of the park amenity scale, other versions of the index were tested; however 
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there was no advantage in looking at components of the scale separately.  The attributes of the 

park nearest to the respondent’s home were explored for associations with recreational walking.  

 

Greenness index 

RESIDE generated a greenness index from satellite remote sensing imagery.  Landsat Thematic 

Mapper (TM) imagery covering the study neighbourhoods was acquired, rectified and calibrated 

by Landgate (the State Government’s land information agency).  From these images RESIDE 

processed a normalised difference vegetation index (NDVI) for the years corresponding to the 

RESIDE survey data collection and GIS measures (i.e., 2005 and 2008).  The formula to 

calculate NDVI is [near infrared-red]/[near infrared+red] (Cohen and Goward, 2004).  NDVI 

gives an objective measure of the amount of green vegetation, without distinguishing between 

formal parks and other green areas (e.g., bushland, tree coverage, private lawns, and verges).  

The index ranges from -1 to 1, with higher positive values indicating the presence of more green 

space (Tilt et al., 2007).  The NDVI for each participant’s 1600 metre neighbourhood network 

distance service area was generated, and recoded into low, medium and high greenness tertiles. 

 

Statistical analyses 

All analyses were conducted in SPSS version 15 using logistic regression with generalised 

estimating equations (GEE) to account for clustering within residential development.  Initially, 

all predictor variables were examined separately in single factor models for their individual 

association with the walking outcomes (i.e., any walking for transport; 60 minutes of walking 

for transport; any walking for recreation; 150 minutes of walking for recreation).  Each model 

controlled for demographic variables which have associations with neighbourhood walking (i.e., 

gender, age, education, household income and area deprivation).  Explanatory variables that 

demonstrated a possible association with each walking outcome (p value <0.1) were accepted 

into the next phase of analysis, where groups of variables with a common theme were examined 

in a series of backwards stepwise variable elimination processes (e.g., neighbourhood 

perceptions, social environmental, physical environmental characteristics).  Variables that 

remained significant (p value <0.05) in these analyses were carried into the final multivariate 

models.   

 

In order to examine the association between fear of crime and neighbourhood walking, and the 

relative importance of other individual, social and physical environmental factors, variables 

were included in each subsequent model starting with those most proximal (i.e., fear of crime) 

to those most distal (i.e., physical environmental characteristics).  This approach is the reverse 

of that applied in the previous chapter, but was necessary to trace what happened to the 

relationship between fear of crime and walking with progressive adjustment for other domains.  

The results from the fitted models are presented as adjusted odds ratios with 95% confidence 
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intervals and p values for the overall test (positioned adjacent to the reference level of the 

variable) and for each level compared to the reference level.  In addition, where the variable had 

ordered levels and there was evidence of a trend across the levels, the trend test p value was 

included as a footnote. 

 

 

8 . 5 . R E S U L T S  

 

Overall, 28% of respondents engaged in transport related walking and 60% engaged in 

recreational walking; although fewer participants achieved 60 minutes of transport walking 

(16%), or 150 minutes of recreational walking (23%).  Nonetheless, these rates were consistent 

with another study of West Australian adults (Milligan et al., 2007).  Table 8.2 presents the 

(multivariate) odds ratios for the associations between demographic characteristics and the 

walking outcomes.  Women were more likely than men to report walking across all four 

outcomes, and there were highly significant differences for recreational walking.  Older 

respondents (60+ years) tended to walk for recreation more than younger participants, but this 

was not evident for transport walking.   

 

The findings for SES indicators were mixed.  The results presented in Table 8.2 show no 

notable associations between household income or area disadvantage and walking behaviour.  If 

anything, there was an indication (albeit non-significant) that participants in the least 

disadvantaged neighbourhoods were more likely to walk for transport.  These inconsistencies 

may reflect the characteristics of the study sample, where participants were sufficiently wealthy 

to enter the housing market, and all households had access to one or more motor vehicles.  

Furthermore, it is possible that participants from the more advantaged quintiles in this study 

may be able to afford housing closer to the city centre, making public transport a more viable 

option (i.e., better connections and a more frequent service). 

 



 

Table 8.2 Odds ratios from the multivariate model f or demographic characteristics associated with walk ing inside the neighbourhood 

 
Any transport walking 

(n=295) 

60+ min transport walking 

(n=162) 

Any recreational walking 

(n=622) 

150+ min recreational walking 

(n=240) 

Independent variable n OR p n OR p n OR p n OR p 
             

Gender 
Male 
Female 

 
398 
640 

 
1.00  
1.33 (1.00-1.76) 

 
 
0.050 

 
398 
637 

 
1.00 
1.32 (0.93-1.88) 

 
 
0.126 

 
399 
645 

 
1.00 
1.88 (1.47-2.40) 

 
 
0.000 

 
398 
644 

 
1.00 
1.62 (1.20-2.18) 

 
 
0.002 

 
Age 
20-39 
40-59 
60+ 

 
 
447 
463 
128 

 
 
1.00 
0.58 (0.40-0.83) 
0.90 (0.58-1.39) 

 
 
0.011 
0.003 
0.635 

 
 

446 
463 
126 

 
 
1.00 
0.82 (0.56-1.20) 
0.98 (0.56-1.71) 

 
 
0.584 
0.300 
0.947 

 
 

449 
464 
131 

 
 
1.00 
1.04 (0.79-1.37) 
1.40 (0.90-2.18) 

 
 
0.338 
0.764 
0.141 

 
 

448 
463 
131 

 
 
1.00 
1.23 (0.85-1.79) 
2.19 (1.31-3.66) 

 
 
0.012 
0.268 
0.003 

 
Highest education level 
Primary or secondary 
Trade or apprentice 
University 

 
 
383 
404 
251 

 
 
1.00 
1.16 (0.86-1.56) 
1.03 (0.75-1.41) 

 
 
0.591 
0.340 
0.870 

 
 

381 
403 
251 

 
 
1.00 
1.05 (0.74-1.49) 
0.79 (0.47-1.31) 

 
 
0.459 
0.775 
0.358 

 
 

391 
397 
256 

 
 
1.00 
0.81 (0.62-1.06) 
1.27 (0.86-1.86) 

 
 
0.039 
0.125 
0.227 

 
 

391 
395 
256 

 
 
1.00 
0.81 (0.59-1.11) 
0.62 (0.41-0.92) 

 
 
0.041 
0.182 
0.019 

 
Household income 
Less than $49 999 
$50-69 999 
$70-89 999 
$90 000 
No response 

 
 
191 
198 
207 
434 
8 

 
 
1.00 
0.92 (0.58-1.45) 
1.09 (0.74-1.58) 
0.94 (0.60-1.47) 
1.08 (0.21-5.60) 

 
 
0.905 
0.720 
0.670 
0.784 
0.932 

 
 

189 
197 
207 
434 
8 

 
 
1.00 
0.78 (0.48-1.29) 
1.38 (0.87-2.19) 
1.03 (0.63-1.67) 
0.83 (0.10-6.93) 

 
 
0.295 
0.335 
0.169 
0.906 
0.866 

 
 

193 
193 
209 
441 
8 

 
 
1.00 
0.98 (0.66-1.44) 
0.94 (0.64-1.38) 
1.07 (0.70-1.64) 
1.15 (0.24-5.41) 

 
 
0.942 
0.904 
0.762 
0.765 
0.863 

 
 

192 
192 
209 
441 
8 

 
 
1.00 
0.62 (0.38-1.02) 
0.65 (0.39-1.08) 
0.88 (0.55-1.40) 
0.73 (0.19-2.76) 

 
 
0.236 
0.060 
0.096 
0.592 
0.638 

 
Area disadvantage  
1 (more disadvantage) 
2 
3 
4 
5 (less disadvantage) 

 
 
207 
159 
297 
167 
208 

 
 
1.00 
0.82 (0.41-1.68) 
0.81 (0.40-1.64) 
1.84 (0.97-3.52) 
1.39 (0.69-2.81) 

 
 
0.001 
0.594 
0.553 
0.064 
0.359 

 
 

205 
159 
296 
169 
208 

 
 
1.00 
0.70 (0.28-1.72) 
0.84 (0.40-1.77) 
1.66 (0.87-3.14) 
1.21 (0.62-2.35) 

 
 
0.017 
0.436 
0.655 
0.124 
0.576 

 
 

213 
162 
296 
165 
208 

 
 
1.00 
0.71 (0.44-1.13) 
1.05 (0.71-1.56) 
1.03 (0.67-1.58) 
1.16 (0.73-1.86) 

 
 
0.359 
0.147 
0.808 
0.905 
0.533 

 
 

213 
162 
296 
164 
207 

 
 
1.00 
0.75 (0.43-1.32) 
0.62 (0.40-0.96) 
0.68 (0.42-1.11) 
0.98 (0.62-1.56) 

 
 
0.141 
0.320 
0.030 
0.125 
0.944 

             

Adjusted for clustering within residential development 
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Table 8.3 presents the univariate associations (i.e., single factor models) between the walking 

outcomes and: (1) crime-related safety variables; and (2) social environmental factors.  Fear of 

crime was associated with significantly lower odds of engaging in any recreational walking (OR 

0.73, 95% CI: 0.57-0.93), but not with 150 minutes recreational walking.  For the fearful, the 

odds of transport walking were similar, but these did not quite reach statistical significance (for 

any transport walking: OR=0.73 and for 60 minutes transport walking: OR=0.69).  Given these 

odds ratios, and that relatively few participants demonstrated any utilitarian walking, these 

associations may have been statistically significant had the study involved a larger sample size.  

In contrast, feeling safe in the neighbourhood was associated with significantly higher odds of 

engaging in 150 minutes of recreational walking (OR 1.69, 95% CI: 1.16-2.46), but not with the 

other walking outcomes.  Overall, fear appeared to be a more powerful disincentive to walk than 

feeling safe was a motivation to walk, validating the inclusion of specific fear of crime measures 

in the study 

 

Other results presented in Table 8.3 include the univariate associations between victimisation 

and walking.  Being a victim (or personally knowing someone in your neighbourhood who had 

been the victim of a crime) did not appear to deter participants from walking in their 

neighbourhoods.  Finally, Table 8.3 also shows the univariate association between collective 

efficacy and walking.  Across all four walking outcomes, respondents who exhibited high 

collective efficacy had greater odds of walking compared with respondents with low collective 

efficacy.    

 



 

Table 8.3 Odds ratios from single factor models for : (1) crime-related safety variables; and (2) socia l environmental factors associated with walking ins ide the 
neighbourhood 

 
Any transport walking 60+ min transport walking Any  recreational walking 150+ min recreational walking  

Independent variable n OR p n OR p n OR p n OR p 
             

Crime-related safety variables            
Fear of crime 
No 
Yes 

 
766 
272 

 
1.00 
0.73 (0.53-1.01) 

 
 
0.058 

 
764 
271 

 
1.00 
0.69 (0.48-1.01) 

 
 
0.058 

 
773 
271 

 
1.00 
0.73 (0.57-0.93) 

 
 
0.011 

 
771 
271 

 
1.00 
0.85 (0.62-1.17) 

 
 
0.329 

             

Feel safe in neighbourhood 
No 
Yes 

 
461 
577 

 
1.00 
1.21 (0.95-1.55) 

 
 
0.129 

 
460 
575 

 
1.00 
1.11 (0.79-1.54) 

 
 
0.555 

 
464 
580 

 
1.00 
1.24 (0.90-1.71) 

 
 
0.191 

 
464 
578 

 
1.00 
1.69 (1.16-2.46) 

 
 
0.007 

             

Victimisation 
No 
Yes 

 
726 
312 

 
1.00 
1.20 (0.88-1.64) 

 
 
0.261 

 
724 
311 

 
1.00 
1.19 (0.80-1.78) 

 
 
0.383 

 
734 
310 

 
1.00 
1.19 (0.90-1.58) 

 
 
0.214 

 
732 
310 

 
1.00 
0.77 (0.54-1.11) 

 
 
0.163 

             

Social environmental factors            
Collective efficacy 
Low 
Medium  
High 

 
155 
710 
168 

 
1.00 
1.67 (1.12-2.48) 
2.11 (1.37-3.26) 

 
0.003 
0.011 
0.002 

 
155 
709 
166 

 
1.00 
1.51 (0.95-2.39) 
2.14 (1.23-3.71) 

 
0.025 
0.083 
0.007 

 
159 
711 
169 

 
1.00 
1.52 (1.06-2.20) 
2.36 (1.45-3.83) 

 
0.002 
0.025 
0.001 

 
159 
710 
168 

 
1.00 
1.32 (0.80-2.18) 
1.91 (1.03-3.54) 

 
0.086a 

0.278 
0.039 

             

Adjusted for gender, age, education level, household income, area disadvantage and clustering within residential development. 
The trend test equivalent of this was: ap value=0.033 
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Table 8.4 explores the univariate (i.e., single factor models) associations between respondents’ 

neighbourhood perceptions and walking behaviours.  Of the numerous perceptions examined, 

none were significantly associated with either transport walking outcome, although several 

perceptions were significantly associated with the recreational walking outcomes.  Respondents 

who perceived social incivilities, traffic noise, or dangerous or drink driving to be a problem 

had significantly lower odds of engaging in any recreational walking.  Alternatively, if 

respondents noticed more pedestrians, they had higher odds of engaging in any recreational 

walking (OR 1.72, 95% CI: 1.21-2.45).  Two perceptions were significantly associated with 

reduced odds of achieving 150 minutes of recreational walking: (1) the perception that property 

crime was a problem (OR 0.42, 95% CI: 0.23-0.75); and (2) perceiving dangerous or drink 

driving to be a problem (OR 0.38, 95% CI: 0.22-0.65).  In summary, perceptions appeared to be 

important for recreational walking, rather than transport walking, suggesting it is volitional 

behaviours that are dictated by perceptions. 



 

Table 8.4 Odds ratios from single factor models for  neighbourhood perceptions associated with walking inside the neighbourhood  

 Any transport walking 60+ min transport walking Any  recreational walking 150+ min recreational walking  
Independent variable n OR p n OR p n OR p n OR p 
Neighbourhood maintenance 
Not a problem/minor problem 
A moderate problem 

 
876 
162 

 
1.00 
0.96 (0.61-1.50) 

 
 

0.866 

 
874 
161 

 
1.00 
1.04 (0.62-1.74) 

 
 

0.886 

 
878 
166 

 
1.00 
0.75 (0.52-1.09) 

 
 

0.129 

 
877 
165 

 
1.00 
0.86 (0.55-1.36) 

 
 

0.529 
             

Social incivilities 
Not a problem/minor problem 
A moderate problem 

 
986 
52 

 
1.00 
0.84 (0.45-1.58) 

 
 

0.586 

 
983 
52 

 
1.00 
0.95 (0.48-1.97) 

 
 

0.889 

 
992 
52 

 
1.00 
0.52 (0.30-0.88) 

 
 

0.015 

 
990 
52 

 
1.00 
0.40 (0.15-1.04) 

 
 

0.059 
             

Graffiti and vandalism 
Not a problem/minor problem 
A moderate problem 

 
813 
222 

 
1.00 
1.17 (0.85-1.61) 

 
 

0.329 

 
813 
222 

 
1.00 
0.96 (0.61-1.51) 

 
 

0.859 

 
821 
223 

 
1.00 
1.18 (0.88-1.58) 

 
 

0.281 

 
820 
222 

 
1.00 
1.13 (0.80-1.58) 

 
 

0.498 
             

Property crime 
Not a problem/minor problem 
A moderate problem 

 
904 
134 

 
1.00 
1.07 (0.75-1.53) 

 
 

0.704 

 
902 
133 

 
1.00 
1.22 (0.78-1.91) 

 
 

0.377 

 
910 
134 

 
1.00 
0.79 (0.53-1.18) 

 
 

0.244 

 
908 
134 

 
1.00 
0.42 (0.23-0.75) 

 
 

0.004 
             

Violent crime 
Not a problem/minor problem 
A moderate problem 

 
983 
55 

 
1.00 
0.74 (0.38-1.45) 

 
 

0.376 

 
980 
55 

 
1.00 
0.95 (0.42-2.16) 

 
 

0.907 

 
988 
56 

 
1.00 
0.74 (0.42-1.30) 

 
 

0.286 

 
986 
56 

 
1.00 
0.51 (0.25-1.02) 

 
 

0.058 
             

Inadequate police services 
Not a problem/minor problem 
A moderate problem 

 
846 
192 

 
1.00 
1.05 (0.69-1.58) 

 
 

0.828 

 
843 
192 

 
1.00 
0.78 (0.44-1.39) 

 
 

0.401 

 
849 
195 

 
1.00 
0.94 (0.65-1.36) 

 
 

0.748 

 
847 
195 

 
1.00 
0.66 (0.42-1.01) 

 
 

0.058 
             

Traffic noise 
Not a problem/minor problem 
A moderate problem 

 
902 
136 

 
1.00 
0.78 (0.53-1.15) 

 
 

0.213 

 
899 
136 

 
1.00 
0.81 (0.46-1.42) 

 
 

0.456 

 
906 
138 

 
1.00 
0.61 (0.44-0.84) 

 
 

0.003 

 
905 
137 

 
1.00 
0.64 (0.39-1.06) 

 
 

0.081 
             

Vacant houses or blocks 
Not a problem/minor problem 
A moderate problem 

 
908 
130 

 
1.00 
0.91 (0.60-1.38) 

 
 

0.645 

 
905 
130 

 
1.00 
0.87 (0.54-1.42) 

 
 

0.589 

 
912 
132 

 
1.00 
0.91 (0.65-1.28) 

 
 

0.598 

 
910 
132 

 
1.00 
0.79 (0.47-1.34) 

 
 

0.387 
             

Loitering teenagers 
Not a problem/minor problem 
A moderate problem 

 
916 
122 

 
1.00 
0.84 (0.53-1.32) 

 
 

0.489 

 
913 
122 

 
1.00 
0.76 (0.43-1.35) 

 
 

0.350 

 
922 
122 

 
1.00 
0.87 (0.59-1.28) 

 
 

0.474 

 
920 
122 

 
1.00 
0.92 (0.53-1.59) 

 
 

0.759 
             

Dangerous or drink driving 
Not a problem/minor problem 
A moderate problem 

 
929 
109 

 
1.00 
0.91 (0.54-1.51) 

 
 

0.702 

 
926 
109 

 
1.00 
0.67 (0.35-1.28) 

 
 

0.225 

 
932 
112 

 
1.00 
0.65 (0.44-0.96) 

 
 

0.032 

 
930 
112 

 
1.00 
0.38 (0.22-0.65) 

 
 

0.000 
             

Perception of pedestrian volume 
Few pedestrians 
Many pedestrians 

 
877 
159 

 
1.00 
1.34 (0.93-1.94) 

 
 

0.155 

 
876 
157 

 
1.00 
1.24 (0.75-2.06) 

 
 

0.396 

 
884 
158 

 
1.00 
1.72 (1.21-2.45) 

 
 

0.003 

 
883 
157 

 
1.00 
1.43 (0.95-2.14) 

 
 

0.085 
             

Adjusted for gender, age, education level, household income, area disadvantage and clustering within residential development. 
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Table 8.5 presents the univariate (i.e., single factor models) associations between several 

environmental indices and walking.  The neighbourhood form index, transport walkability index 

and greenness index were derived from objective neighbourhood data, whereas the CPTED 

index drew on residents’ self-report information (see Table 8.1).  The transport walkability 

index was hypothesised to influence utilitarian walking only, and consequently has not been 

investigated as a correlate of recreational walking.  While the transport walkability and 

neighbourhood form indices have several components in common (i.e., retail destinations/land-

use, street connectivity, and residential density), the neighbourhood form index is more general 

(i.e., includes other land-uses not correlated with transport walking), and was not developed 

with a specific walking outcome in mind.  Rather, as described in Chapter 7, it was 

conceptualised as a possible influence on pedestrian traffic and natural surveillance; and in these 

analyses was included in models predicting both transport and recreational walking.   

 

The transport walkability index was positively associated with both transport walking outcomes.  

This was most notable for any transport walking, with participants in the highest walkability 

tertile having twice the odds of walking (OR 2.00, 95% CI: 1.27-3.15).  In contrast, the 

neighbourhood form index was more strongly associated with 60 minutes transport walking 

(trend test p value=0.005) than any transport walking or the recreational walking outcomes.   

The greenness index was not correlated with any of the walking outcomes. 

 

Of the summary scales explored, the most consistent correlate of walking across all outcomes 

was the CPTED index1.  Where residents had more house design features that promoted natural 

surveillance or indicators of territorial behaviour, they were more likely to engage in any 

transport walking and recreational walking (for both outcomes).  This trend was particularly 

strong for 150 minutes recreational walking (trend test p value=0.006), with participants who 

rated highest on the scale having three times greater odds of meeting this threshold.   

 

 

 

 

 

 

 

 

 

 

 
1The subjective CPTED index was not associated with fear of crime (trend test p value=0.605); however had a positive 

association with feeling safe (trend test p value=0.001) (analyses not shown) 



 

Table 8.5 Odds ratios from single factor models for  neighbourhood summary scales associated with walki ng inside the neighbourhood 

  
Any transport walking 

 

 
60+ min transport walking 

 
Any recreational walking 

 
150+ min recreational walking 

Independent variable n OR p  n OR p  n OR p  n OR p 
                

Transport walkability index 
Lowest tertile 
Middle tertile 
Highest tertile 

 
342 
345 
350 

 
1.00 
1.88 (1.23-2.89) 
2.00 (1.27-3.15) 

 
0.005a 
0.004 
0.003 

  
349 
343 
342 

 
1.00 
1.55 (1.01-2.39) 
1.60 (1.00-2.55) 

 
0.085b 
0.045 
0.049 

        

                

Neighbourhood form index 
0-1 
2 
3 
4 
5 
6 

 
232 
195 
198 
177 
166 
69 

 
1.00 
1.39 (0.88-2.19) 
2.09 (1.14-3.82) 
1.96 (1.08-3.57) 
1.64 (0.91-2.94) 
1.57 (0.77-3.18) 

 
0.106c 
0.162 
0.016 
0.027 
0.097 
0.211 

  
231 
195 
197 
177 
165 
69 

 
1.00 
2.01 (1.10-3.66) 
2.78 (1.37-5.65) 
3.11 (1.50-6.43) 
2.54 (1.21-5.35) 
2.61 (1.09-6.26) 

 
0.034d 
0.023 
0.005 
0.002 
0.014 
0.013 

  
233 
196 
199 
181 
165 
69 

 
1.00 
1.02 (0.70-1.49) 
0.84 (0.56-1.26) 
0.84 (0.49-1.44) 
0.92 (0.57-1.48) 
1.64 (0.84-3.20) 

 
0.333e 
0.929 
0.403 
0.537 
0.724 
0.150 

  
233 
196 
198 
181 
164 
69 

 
1.00 
0.99 (0.60-1.64) 
0.96 (0.55-1.67) 
1.17 (0.72-1.91) 
1.35 (0.82-2.22) 
1.68 (0.82-3.47) 

 
0.492f 
0.975 
0.882 
0.542 
0.240 
0.156 

                

Greenness index 
Lowest tertile 
Middle tertile 
Highest tertile 

 
349 
344 
344 

 
1.00 
1.07 (0.72-1.59) 
1.21 (0.79-1.85) 

 
0.655 
0.740 
0.387 

  
349 
342 
343 

 
1.00 
1.02 (0.62-1.67) 
0.84 (0.51-1.38) 

 
0.699 
0.944 
0.486 

  
345 
350 
348 

 
1.00 
0.85 (0.59-1.24) 
1.10 (0.77-1.58) 

 
0.248 
0.398 
0.605 

  
343 
350 
348 

 
1.00 
1.11 (0.73-1.70) 
1.23 (0.81-1.85) 

 
0.620 
0.619 
0.334 

                

CPTED Index  
0-2 
3 
4 
5 
6+ 

 
152 
304 
368 
168 
45 

 
1.00 
1.32 (0.91-1.92) 
1.49 (1.00-2.21) 
1.57 (1.05-2.36) 
1.88 (1.07-3.33) 

 
0.104g 
0.149 
0.048 
0.028 
0.029 

  
152 
304 
367 
167 
44 

 
1.00 
1.08 (0.64-1.81) 
1.41 (0.81-2.44) 
1.68 (1.03-2.74) 
1.09 (0.44-2.69) 

 
0.159h 
0.784 
0.221 
0.039 
0.845 

  
151 
307 
366 
172 
47 

 
1.00 
1.27 (0.85-1.91) 
1.21 (0.83-1.78) 
1.38 (0.86-2.23) 
3.59 (1.72-7.52) 

 
0.020i 
0.248 
0.322 
0.184 
0.001 

  
151 
306 
365 
172 
47 

 
1.00 
1.96 (1.13-3.40) 
1.88 (1.07-3.32) 
2.22 (1.22-4.04) 
3.15 (1.54-6.44) 

 
0.020j 
0.016 
0.029 
0.009 
0.002 

                

Adjusted for gender, age, education level, household income, area disadvantage and clustering within residential development.   
The trend test equivalent of this was: ap value=0.002; bp value=0.043; cp value=0.089; dp value=0.005; ep value=0.798; fp value=0.084; gp value=0.009; hp value=0.064; ip value=0.012; jp value=0.006. 
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Table 8.6 presents the association between police records of crime locations and the walking 

outcomes.  The most prominent finding was the association between crimes committed in public 

space (within 400 metres of participants’ homes) and both transport walking outcomes.  

Although the number of offences reported was extremely small, in both instances participants 

had greater odds of transport walking when their immediate neighbourhood had more crime.  

There are two possible explanations for this association: (1) that people who engage in 

utilitarian walking do so out of necessity and therefore higher levels of crime are not a deterrent 

(perhaps unlikely given the low levels of crime and high levels of car access); or (2) that higher 

levels of crime occur as a consequence of more people walking for transport.  To investigate the 

second explanation, these associations were tested (analyses not shown) with further adjustment 

for the characteristics that would attract people to the neighbourhood and facilitate their 

circulation, theoretically increasing opportunities for crime (e.g., transit stops, shops and 

facilities, walkability characteristics).  However, these adjustments had little affect on the 

associations presented, indicating that higher crimes against the person may simply be a 

function of more people walking for transport. 

 

There was no similar association for recreational walking.  In fact, when respondents’ had a 

burglary committed within 100 metres of their home, they had significantly lower odds of 

engaging in any recreational walking (OR 0.75, 95% CI: 0.58-0.97).  However, there were no 

significant associations for other distances.  Given the close proximity of the burglary to the 

participant (most likely affecting the participant themselves or a close neighbour) it may affect 

the participant’s perceptions of safety or trust in the community, resulting in constrained 

volitional walking.  

 

 



 

Table 8.6 Odds ratios from single factor models for  police records of crime locations (per year) and w alking inside the neighbourhood 

 Any transport walking 60+ min transport walking Any  recreational walking 150+ min recreational walking  

Independent variable n OR p n OR p n OR p n OR p 
             

Crime within 100m             
Actual/attempted home burglary 
None 
1 or more 

 
604 
434 

 
1.00 
1.02 (0.75-1.39) 

 
 

0.829 

 
603 
432 

 
1.00 
0.76 (0.51-1.13) 

 
 

0.176 

 
610 
434 

 
1.00 
0.75 (0.58-0.97) 

 
 

0.027 

 
608 
434 

 
1.00 
0.87 (0.60-1.28) 

 
 

0.479 
             

Crime within 400m             
Actual/attempted home burglary 
5 or less 
6-10 
11 or more 

 
414 
331 
293 

 
1.00 
1.61 (1.18-2.20) 
1.35 (0.93-1.96) 

 
0.012 
0.003 
0.111 

 
414 
330 
291 

 
1.00 
1.66 (1.21-2.29) 
1.26 (0.84-1.87) 

 
0.008 
0.002 
0.266 

 
417 
331 
296 

 
1.00 
0.86 (0.61-1.20) 
0.75 (0.53-1.06) 

 
0.257 
0.368 
0.100 

 
417 
330 
295 

 
1.00 
1.00 (0.68-1.47) 
0.87 (0.60-1.26) 

 
0.718 
1.000 
0.456 

             

Crimes committed in public space 
None 
1 
2+ 

 
642 
252 
144 

 
1.00 
1.17 (0.84-1.62) 
2.19 (1.29-3.71) 

 
0.014 
0.354 
0.004 

 
641 
251 
143 

 
1.00 
1.33 (0.90-1.96) 
1.98 (1.07-3.69) 

 
0.066 
0.150 
0.030 

 
646 
254 
144 

 
1.00 
0.84 (0.62-1.15) 
1.16 (0.84-1.60) 

 
0.224 
0.284 
0.368 

 
645 
253 
144 

 
1.00 
1.08 (0.75-1.56) 
1.25 (0.78-1.99) 

 
0.635 
0.681 
0.352 

             

Crime within 1600m             
Actual/attempted home burglary 
60 or less 
61-102 
103 or more 

 
346 
352 
340 

 
1.00 
1.25 (0.76-2.05) 
1.30 (0.81-2.09) 

 
0.533 
0.376 
0.274 

 
346 
351 
338 

 
1.00 
1.28 (0.78-2.07) 
0.96 (0.60-1.52) 

 
0.515 
0.326 
0.749 

 
348 
351 
345 

 
1.00 
0.90 (0.64-1.26) 
0.99 (0.69-1.44) 

 
0.790 
0.539 
0.968 

 
347 
351 
344 

 
1.00 
0.86 (0.60-1.23) 
0.94 (0.64-1.38) 

 
0.701 
0.399 
0.760 

             

Crimes committed in public space 
5 or less 
6-15 
16 or more 

 
364 
350 
324 

 
1.00 
1.12 (0.68-1.86) 
1.24 (0.73-2.12) 

 
0.718 
0.649 
0.426 

 
363 
350 
322 

 
1.00 
1.03 (0.66-1.61) 
1.17 (0.69-1.97) 

 
0.853 
0.898 
0.565 

 
363 
351 
330 

 
1.00 
0.97 (0.70-1.34) 
1.00 (0.71-1.42) 

 
0.973 
0.844 
0.984 

 
362 
350 
330 

 
1.00 
0.98 (0.66-1.46) 
1.12 (0.73-1.73) 

 
0.828 
0.932 
0.606 

             

Adjusted for gender, age, education level, household income, area disadvantage and clustering within residential development. 
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Table 8.7 displays the odds ratios (i.e., single factor models) examining the associations 

between the attributes of the respondent’s nearest park and recreational walking.  Two of the 

variables presented are well established influences on perceived safety (e.g., disorder, lighting), 

but here they also demonstrate significant associations with recreational walking.  Where the 

respondent’s nearest park had all forms of physical disorder present (i.e., graffiti, vandalism and 

litter), they had significantly lower odds of engaging in any recreational walking (OR 0.55, 95% 

CI: 0.34-0.91), or meeting the 150 minute threshold (OR 0.46, 95% CI: 0.28-0.74).  

Furthermore, if lighting was present, respondents had greater odds of any recreational walking 

(OR 1.40, 95% CI: 1.02-1.91), but this was not significant for 150 minutes of recreational 

walking.  The park amenity scale focuses on the attributes that contribute towards a pleasant, 

aesthetically pleasing walking environment (Giles-Corti et al., 2005a).  This scale was 

significantly associated with both recreational walking outcomes.  When the nearest park had a 

lake, with a water fountain and water birds present, respondents were more than twice as likely 

to report any recreational walking (OR 2.14, 95% CI: 1.35-3.39) or 150 minutes of recreational 

walking (OR 2.19, 95% CI: 1.42-3.38).   

 

Table 8.7 Odds ratios from single factor models for  attributes of the nearest audited park and 
walking for recreation 

 
Any recreational walking 150+ mins recreational wal king 

Independent variable n OR p value  n OR p value 
        

Disorder scale1 
No disorder 
1 form 
2 forms 
Graffiti, litter & vandalism  

 
164 
350 
289 
201 

 
1.00 
0.76 (0.50-1.17) 
0.65 (0.42-1.00) 
0.55 (0.34-0.91) 

 
0.123a 
0.212 
0.050 
0.020 

  
164 
350 
288 
200 

 
1.00 
0.75 (0.50-1.14) 
0.69 (0.45-1.05) 
0.46 (0.28-0.74) 

 
0.016b 
0.176 
0.081 
0.001 

        

Lighting 
No 
Yes 

 
633 
371 

 
1.00 
1.40 (1.02-1.91) 

 
 

0.037 

  
632 
370 

 
1.00 
1.29 (0.89-1.86) 

 
 

0.175 
        

Park amenity scale2 
No features 
1 feature 
2 features 
Lake, fountain & birds 

 
608 
53 
228 
115 

 
1.00 
0.95 (0.52-1.74) 
1.57 (1.00-2.48) 
2.14 (1.35-3.39) 

 
0.007c 
0.873 
0.052 
0.001 

  
607 
53 
227 
115 

 
1.00 
0.86 (0.43-1.73) 
1.17 (0.73-1.89) 
2.19 (1.42-3.38) 

 
0.002d 
0.676 
0.516 
0.000 

        

Adjusted for gender, age, education level, household income, area disadvantage and clustering within residential 
development 
1Disorder scale combines the presence of any graffiti, any vandalism and litter throughout the POS 
2Park amenity scale combines the presence of a lake, water fountain and water birds in the POS 
The trend test equivalent of this was: ap value=0.031; bp value=0.002; cp value=0.001; dp value=0.009  

 

 

Table 8.8 presents the results from the multivariate models examining fear of crime, and the 

social and physical environmental factors associated with any transport walking.  Variables 

were considered for inclusion in these models if they held stronger associations in the univariate 

analyses (p value <0.1) and emerged as significant (p value <0.05) after the backwards 

elimination process.  The model was structured to examine the association between fear of 

crime and walking, thus variables were added from proximal (i.e., fear of crime) to distal (i.e., 

physical environment).  Tables 8.9 to 8.11 document the multivariate results for the other 
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walking outcomes (i.e., 60 minutes transport walking; recreational walking) using the same 

approach. 

 

Fear of crime correlated with reduced odds of any transport walking, although there was weak 

evidence for this association (Model 1: OR 0.73, p value=0.058).  Both social environmental 

characteristics were significantly associated with any transport walking (Model 2).  

Respondents with high collective efficacy or those living in neighbourhoods with more crime in 

public space had about twice the odds of transport walking.  The counter-intuitive association 

between crime and transport walking remained significant, and may be a function of more 

people circulating in the area.  

 

The associations between the physical environmental characteristics and any transport walking 

were notable (Model 3).  The transport walkability index correlated with any transport walking, 

with participants in the highest walkability neighbourhoods demonstrating a greater propensity 

to walk (OR 1.81, p value=0.013).  Furthermore, the significant association between the CPTED 

index and transport walking is of interest.  With every increase in the CPTED index, 

participants had greater odds of engaging in transport walking (trend test p value=0.020).  This 

finding suggests that transport walking may not be entirely about practical neighbourhood 

features (e.g., destinations and street connectivity) but also about micro-level street features that 

create a safe, inviting landscape.   

   

Table 8.8 Odds ratios from the multivariate models examining fear of crime, and the social 
and physical environmental factors associated with any transport walking 

Independent variable 
Model 1 

Personal 

Model 2 

Social 

Model 3 

Physical 

 OR p OR p OR p 
Fear of crime 
No 
Yes 

 
1.00 
0.73 

 
 

0.058 

 
1.00 
0.77 

 
 

0.124 

 
1.00 
0.78 

 
 

0.140 
       

Collective efficacy 
Lowest tertile 
Middle tertile 
Highest tertile  

   
1.00 
1.66 
2.10 

 
0.004a 
0.013 
0.001 

 
1.00 
1.62 
1.98 

 
0.010b 
0.021 
0.003 

       

Crime against the person in public (within 400m) 
None 
1 
2+ 

   
1.00 
1.23 
2.27 

 
0.009c 
0.227 
0.003 

 
1.00 
1.09 
2.15 

 
0.045d 
0.612 
0.013 

       

CPTED index 
0-2 
3 
4 
5 
6+ 

     
1.00 
1.28 
1.46 
1.49 
1.87 

 
0.170e 
0.222 
0.061 
0.072 
0.042 

       

Transport walkability index 
Lowest tertile 
Middle tertile 
Highest tertile 

     
1.00 
1.77 
1.81 

 
0.020f 
0.010 
0.013 

       

Adjusted for gender, age, education level, household income, area disadvantage and clustering within residential 
development.  The trend test equivalent of this was: ap value=0.002; bp value=0.005; cp value=0.002; dp value=0.019; ep 
value=0.020; fp value=0.012 



145 

Table 8.9 presents the multivariate models examining fear of crime, and the social and physical 

environmental factors associated with at least 60 minutes of transport walking.  These results 

were consistent with the findings for any transport walking (Table 8.8).  Fear of crime 

demonstrated a weak negative association with 60 minutes of transport walking (Model 1: OR 

0.69 p value=0.058), and the magnitude of this effect remained somewhat constant with 

progressive adjustment for other social and physical environmental variables (Model 3: OR 

0.74, p value=0.135). 

 

Collective efficacy remained a strong correlate for the 60 minute threshold, with those in the 

highest tertile twice as likely to achieve 60 minutes of transport walking (OR 2.15, p value-

=0.006).  Adjustment for the physical environment did not diminish the strength of this 

association (OR 2.15, p value=0.005).  Again, crimes against the person in public space 

warranted inclusion in the model.  For higher levels of transport walking, crimes within 400 

metres were significant in Model 2; however there was some attenuation after adjustment for the 

physical environment (Model 3). 

 

In contrast to the findings for any transport walking, the CPTED index and transport walkability 

index did not warrant inclusion in the multivariate models examining 60 minutes of transport 

walking, however the neighbourhood form index did.  Chapter 7 identified a significant inverse 

association between the neighbourhood form index and fear of crime.   In these analyses, the 

index was significantly associated with higher levels of utilitarian walking (trend test p 

value=0.036).  Although the neighbourhood form index has several components in common 

with the transport walkability index, this scale was a better fit with the data for higher levels of 

utilitarian walking. 
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Table 8.9 Odds ratios from the multivariate models examining fear of crime, and the social 
and physical environmental factors associated with at least 60 minutes of transport 
walking 

Independent variable 
Model 1 

Personal 

Model 2 

Social 

Model 3 

Physical 

 OR p OR p OR p 
Fear of crime 
No 
Yes 

 
1.00 
0.69 

 
 

0.058 

 
1.00 
0.72 

 
 

0.091 

 
1.00 
0.74 

 
 

0.135 
       

Collective efficacy 
Lowest tertile 
Middle tertile 
Highest tertile  

   
1.00 
1.51 
2.15 

 
0.022a 
0.086 
0.006 

 
1.00 
1.52 
2.15 

 
0.019b 
0.072 
0.005 

       

Crime against the person in public  (within 400m) 
None 
1 
2+ 

   
1.00 
1.41 
2.08 

 
0.038c 
0.088 
0.020 

 
1.00 
1.32 
1.76 

 
0.189d 
0.174 
0.103 

       

Neighbourhood form index 
0-1 
2 
3 
4 
5 
6 

     
1.00 
1.78 
2.45 
2.61 
2.14 
2.18 

 
0.165e 
0.064 
0.014 
0.014 
0.050 
0.092 

       

Adjusted for gender, age, education level, household income, area disadvantage and clustering within residential 
development. 
The trend test equivalent of this was: ap value=0.006; bp value=0.005; cp value=0.013; dp value=0.080; ep value=0.036 

 

 

Table 8.10 presents the odds ratios from the multivariate models examining fear of crime, and 

the individual, social and physical environmental factors associated with any recreational 

walking.  In Model 1, fear of crime was associated with lower odds of recreational walking (OR 

0.73, p value=0.011), and this remained significant when respondents’ perceptions were 

included in Model 2 (OR 0.78, p value=0.047).  However, fear attenuated and became non-

significant after the social and physical environmental factors were added.  While this suggests 

some minor mediation, ultimately fear of crime was not strongly related to recreational walking, 

and other perceptions, social and physical environmental factors were more important. 

 

In contrast to utilitarian walking, where no perceptions were significantly associated, 

neighbourhood perceptions had the capacity to promote or deter recreational walking (Model 2).  

The perception that more people walked down the participant’s own street correlated with 

increased odds of recreational walking, and, although there was some attenuation, it remained 

significant across all models.  Furthermore, the perception that traffic noise was a problem also 

appeared to deter walking, however this was only weakly associated after adjustment for other 

variables. 

 

In Model 3 the social environmental variables were included in the analyses.  The association 

between collective efficacy and any recreational walking was consistent with those presented 

for the utilitarian walking outcomes (Tables 8.8 and 8.9).  Furthermore, the incidence of a 
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burglary within 100m of a participant’s home correlated with lower odds of any recreational 

walking (Model 3: OR 0.77, p value=0.049); however this association was weak and non-

significant after further adjustment for the physical environment (Model 4).  Given the close 

proximity of the offence to the participant’s home, it is plausible that the burglary directly 

affected the participant themselves or an immediate neighbour, and whilst it was not a strong 

influence on walking, it may indicate that events close to home (i.e., in the participants 

immediate street or ‘home patch’) are worthy of examination as correlates of walking. 

 

All the park attributes originally documented in Table 8.7 were significantly associated with any 

recreational walking in the multivariate analyses.  After controlling for other personal, 

perceptions and social variables in the final model, the direction and strength of these 

associations remained constant.  Again, objectively recorded physical disorder seemed to 

discourage recreational walking (trend test p value=0.004), whereas the presence of lighting 

(OR 1.38, p value=0.046) and the park amenity scale (trend test p value=0.000) were conducive 

to engaging in any recreational walking.   

 

Table 8.10 Odds ratios from the multivariate models  examining fear of crime, and the social 
and physical environmental factors associated with any recreational walking 

Independent variable 
Model 1 

Personal 

Model 2 

Perceptions 

Model 3 

Social 

Model 4 

Physical 

 OR p OR p OR p OR p 
Fear of crime 
No 
Yes 

 
1.00 
0.73 

 
 

0.011 

 
1.00 
0.78 

 
 

0.047 

 
1.00 
0.82 

 
 

0.147 

 
1.00 
0.85 

 
 

0.272 
         

Perception of pedestrian volume 
Few pedestrians 
Many pedestrians 

   
1.00 
1.66 

 
 

0.004 

 
1.00 
1.52 

 
 

0.021 

 
1.00 
1.49 

 
 

0.040 
         

Perception traffic noise is a problem 
Not a problem/minor problem 
A moderate problem 

   
1.00 
0.68 

 
 

0.020 

 
1.00 
0.72 

 
 

0.050 

 
1.00 
0.72 

 
 

0.072 
         

Collective efficacy 
Lowest tertile 
Middle tertile 
Highest tertile 

     
1.00 
1.41 
2.03 

 
0.017a 
0.060 
0.004 

 
1.00 
1.39 
1.98 

 
0.029b 
0.076 
0.008 

         

Burglary within 100m 
No 
Yes 

     
1.00 
0.77 

 
 

0.049 

 
1.00 
0.82 

 
 

0.165 
         

Disorder scale (in nearest park) 
No disorder 
1 form 
2 forms 
Graffiti, litter & vandalism 

       
1.00 
0.66 
0.64 
0.45 

 
0.019c 
0.060 
0.031 
0.002 

         

Lighting (in nearest park) 
No 
Yes 

       
1.00 
1.38 

 
 

0.046 
         

Park amenity scale (in nearest park) 
No features 
1 feature 
2 features 
Lake, fountain & birds 

       
1.00 
0.87 
1.52 
2.31 

 
0.001d 
0.542 
0.036 
0.000 

         

Adjusted for gender, age, education level, household income, area disadvantage and clustering within residential 
development.  The trend test equivalent of this was: ap value=0.004; bp value=0.008; cp value=0.004; dp value=0.000 
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Table 8.11 presents the final block of analyses, examining the personal, social and physical 

environmental factors associated with 150 minutes of recreational walking.  In the previous 

analyses, fear of crime was weakly associated with the walking outcomes; however being 

fearful was not salient to higher levels of recreational walking.  Perceptions remained important, 

although different perceived problems were relevant to this outcome.  The perception that 

property crime was a problem, or dangerous or drink driving was a problem, were both 

associated with approximately 50% lower odds of engaging in 150 minutes of recreational 

walking.  Another distinction from the previous walking outcomes was the minor influence of 

collective efficacy.  Although it warranted inclusion in the multivariate analyses, its association 

was non-significant (Model 3), and further attenuated after adjustment for the physical 

environmental variables (Model 4).   

 

After adjustment, three physical neighbourhood characteristics were significant correlates of 

150 minutes of recreational walking.  Consistent with any recreational walking, if the nearest 

park had more physical disorder, participants had almost 70% lower odds of walking for 150 

minutes (OR 0.32, p value=0.000); and if the nearest park had more aesthetically pleasing 

amenities (i.e., lake, water fountain and water birds) they were almost three times as likely to 

walk for 150 minutes (OR 2.83, p value=0.000).  These associations re-enforce the importance 

of well-presented, interesting parks to encourage recreational walking.  Moreover, the CPTED 

index was a significant correlate of achieving 150 minutes of recreational walking, indicating 

that the quality and presentation of the participant’s own street environment has some role in 

facilitating higher levels of recreational walking (Model 4).   
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Table 8.11 Odds ratios from the multivariate models  examining fear of crime, and the social 
and physical environmental factors associated with at least 150 minutes of 
recreational walking 

Independent variable 
Model 1 

Personal 

Model 2 

Perceptions 

Model 3 

Social 

Model 4 

Physical 

 OR p  OR p OR p OR p 
Fear of crime 
No 
Yes 

 
1.00 
0.85 

 
 
0.329 

 
1.00 
0.98 

 
 
0.921 

 
1.00 
1.02 

 
 
0.913 

 
1.00 
1.06 

 
 
0.722 

         

Perception of property crime 
Not a problem/minor problem 
A moderate problem 

   
1.00 
0.49 

 
 
0.018 

 
1.00 
0.49 

 
 
0.017 

 
1.00 
0.43 

 
 
0.008 

         

Perception of dangerous or drink driving 
Not a problem/minor problem 
A moderate problem 

   
1.00 
0.46 

 
 
0.005 

 
1.00 
0.47 

 
 
0.006 

 
1.00 
0.55 

 
 
0.041 

         

Collective efficacy 
Lowest tertile 
Middle tertile 
Highest tertile 

     
1.00 
1.18 
1.68 

 
0.150a 
0.503 
0.081 

 
1.00 
1.09 
1.33 

 
0.559b 
0.735 
0.354 

         

CPTED index 
0-2 
3 
4 
5 
6+ 

       
1.00 
2.02 
1.72 
2.16 
2.64 

 
0.034c 
0.012 
0.066 
0.016 
0.011 

         

Disorder scale (in nearest park) 
No disorder 
1 form 
2 forms 
Graffiti, litter & vandalism 

       
1.00 
0.70 
0.67 
0.32 

 
0.000d 
0.082 
0.045 
0.000 

         

Park amenity scale (in nearest park) 
No features 
1 feature 
2 features 
Lake, fountain & birds 

       
1.00 
0.85 
0.99 
2.83 

 
0.000e 
0.649 
0.959 
0.000 

         

Adjusted for gender, age, education level, household income, area disadvantage and clustering within residential 
development. 
The trend test equivalent of this was: ap value=0.070; bp value=0.332; cp value=0.041; dp value=0.000; ep value=0.002 
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8 . 6 . D I S C U S S I O N  

 

Does fear of crime deter residents from walking? 

Few studies have explored the relationship between fear of crime per se and physical activity, 

and the results reported to date are mixed (Roman et al., 2009, Stafford, 2007, Dawson et al., 

2007, Ross, 2000).  In this study, fear of crime was a weak predictor of walking, and it further 

attenuated with progressive adjustment for residents’ perceptions, and social and physical 

environmental factors.  The attenuation of fear was consistent with a large Californian study 

incorporating safety, social and physical environmental variables.  Wen et al. (2007) found 

perceived neighbourhood safety was positively associated with walking as recommended prior 

to adjustment for the social and physical environment.  However after adjustment, social 

cohesion and access to open space proved much stronger predictors of walking, and safety 

became non-significant (Wen et al., 2007).  Similarly, other studies identifying some association 

between crime-related safety and physical activity found the association weakened after 

adjustment for other variables, including demographics (Brownson et al., 2001); personal 

variables (Ball et al., 2007); self-rated health (Tucker-Seeley et al., 2009) and the physical 

environment (e.g., destinations) (Gauvin et al., 2008).   

 

Until recently, few studies adopted a social-ecological framework to simultaneously examine 

the individual, social and physical environmental correlates of walking (Granner et al., 2007).  

The literature examining crime-related safety and physical activity epitomises this.  Most 

studies that identify some association between safety and physical activity control for 

demographics and SES (Eyler et al., 2003, Hooker et al., 2005, Ross and Mirowsky, 2001, Sallis 

et al., 2007, Shenassa et al., 2006, Suminski et al., 2005, van Lenthe et al., 2005, Vest and 

Valadez, 2005, Weinstein et al., 1999), and some have included health indicators (Bennett et al., 

2007, Bergman et al., 2009, Foster et al., 2004, McGinn et al., 2008, Parkes, 2006, Piro et al., 

2006, Shigematsu et al., 2009, Wilbur et al., 2003a).  However relatively few have adjusted for 

social or physical environmental factors (Gauvin et al., 2008, Granner et al., 2007, Li et al., 

2005, McDonald, 2008, Scott et al., 2009, Wilcox et al., 2003, Wen et al., 2007).  As studies 

evolve to more accurately capture, assess and control for the perceived and objective influences 

on physical activity, the relative importance of crime and perceived safety as barriers to physical 

activity will become clearer. 

 

The inconsistent findings of quantitative studies investigating crime-related safety as a barrier to 

physical activity has prompted researchers to emphasise the need for more sophisticated 

measures of safety (Foster and Giles-Corti, 2008, Sallis et al., 2009, Wen et al., 2007), including 

the suggestion that public health researchers draw from criminology for measures of crime and 

security (Sallis, 2009).  This study responded to the need for increased specificity by assessing 
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fear of crime, and testing for associations with walking carried out within the participant’s 

neighbourhood.   Although fear of crime proved a weak deterrent to walking, it held stronger 

associations with most walking outcomes than the generic safety measure (i.e., feel safe in the 

neighbourhood).  Furthermore, given the study sample comprised new home buyers and 

therefore did not encompass the full spectrum of society, it is notable that any association 

between fear and walking was apparent.  These findings recommend the use of specific fear of 

crime measures in future studies, particularly those encompassing disadvantaged 

neighbourhoods where crime is more prevalent. 

 

Also notable was the absence of any association between other variables, which have 

established relationships with fear, and reduced odds of walking.  For example, in this study 

experiences of victimisation and most perceived neighbourhood problems (e.g., violent crime, 

social incivilities, graffiti and vandalism, neighbourhood maintenance, inadequate police 

services) were not related to the walking outcomes.  The minor influence of crime-related safety 

on walking reflects the relatively safe nature of the study developments, where crime and 

disorder were minimal.  Conversely, other perceptions, social and physical environmental 

variables were identified as significant correlates of walking.  In particular, aesthetic qualities, 

land-use characteristics and the social environment were stronger influences on walking 

behaviours.  The following sections discuss the main themes that emerged from the analyses.   

 

Objective crime as a barrier to walking 

In this study, police records of neighbourhood crime were more strongly associated with 

walking than fear of crime, however some results were counter-intuitive.  Crime against the 

person in public space (within 400 metres) was positively associated with both transport 

walking outcomes, although it attenuated and was ultimately non-significant for 60 minutes of 

transport walking.  As mentioned earlier, more crime may simply be a function of more people 

circulating in the neighbourhood.  Routine activity theory, which claims that most opportunistic 

crime occurs as people travel between their daily activities, lends credence to this explanation 

(Clarke and Felson, 1993).  Moreover, the association held for the crimes within 400 metres 

(and not for other distances), and it has been proposed that 400 metres is the maximum distance 

that an individual will walk to use public transport (Aultman-Hall et al., 1997).  While it is 

plausible that more utilitarian walking results in higher crime, these data were cross-sectional, 

thus this explanation is somewhat speculative.    

 

The findings presented conflict with other studies exploring objective crime and physical 

activity, which connect serious and/or violent crime with less physical activity (Doyle et al., 

2006, Piro et al., 2006, McDonald, 2008, McGinn et al., 2008).  There is some evidence that 

increased specificity in crime categorisation (restricting analyses to more serious offences) may 
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strengthen the negative relationship between crime and reduced physical activity (McDonald, 

2008, McGinn et al., 2008).  However, in this study the variable ‘crimes in public space’ 

comprised serious offences committed in public locations that would conceivably be a stronger 

disincentive to walkers.  In part, the counter-intuitive positive association may be due to the 

relatively low levels of crime in the study neighbourhoods.  Only 14% of the study participants 

had two or more crimes in public space within 400 metres of their home during the calendar 

year.   

 

Conversely, actual and attempted home burglary (within 100 metres) was negatively associated 

with any recreational walking, but this also attenuated and became non-significant after full 

adjustment.  Other studies incorporating less serious crime (e.g., property, incivilities, traffic-

related crime) have also identified non-significant associations after adjustment (McDonald, 

2008, McGinn et al., 2008).  While objective burglary had a weak association with recreational 

walking in this study, the perception that property crime was a problem in the neighbourhood 

remained a strong deterrent to engaging in 150 minutes of recreational walking, suggesting that 

perceptions may have a greater influence over discretionary walking than actual crimes 

committed.  This contradicts McGinn and colleagues’ (2008) suggestion that objective crime 

measures may be more of a deterrent to leisure activity, whereas perceptions of crime are most 

applicable to transport activity.    

 

McGinn et al. (2008) also noted that objective crime within an eighth-mile (approximately 200 

metres) was associated with less transport walking, but this attenuated as the buffer increased, 

suggesting crime in the immediate neighbourhood was most influential in deterring transport 

walking.  Conversely, for leisure activities, the largest buffer (one mile or 1600 metres) yielded 

the strongest association between crime and physical activity, indicating a larger area may be 

salient to volitional activities (McGinn et al., 2008).  Again, these findings are somewhat at 

odds with those found in this study, which highlighted that crimes against the person (in public 

space) within 400 metres of participants was positively associated with transport walking, and 

burglary within 100 metres negatively affected recreational walking.  The differences between 

the populations studied may account for these differences.  McGinn and colleagues drew from 

the wider community, and had much greater variability in crime, whereas this study was limited 

to new suburban neighbourhoods with minimal serious crime.   

 

Residents’ perceptions of the neighbourhood 

Although numerous perceived problems were explored as potential negative influences on 

walking; few perceptions held significant associations, and most were not related to crime and 

disorder.  As noted, residents’ perceptions were more salient to recreational walking than 

transport walking.  Perceiving the presence of pedestrians in the respondent’s street was 
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positively associated with any recreational walking.  The significance of other pedestrians to 

walking behaviour supports previous research in a predominantly rural setting which 

highlighted that perceiving people to be active in the neighbourhood was associated with greater 

odds of both regular and irregular walking (Addy et al., 2004).  For this study, it was 

conceptualised that more pedestrians would generate ‘eyes on the street’, in turn influencing 

residents’ perceived safety.  However there was no evidence to support the presence of 

pedestrians as a mediator of the fear-walking relationship.  Instead, perceived pedestrian volume 

was independently associated with walking.  This may: (1) indicate a contagion effect, where 

residents notice people walking in their immediate environment and, as a consequence, 

endeavour to walk themselves (i.e, a positive social norm); or (2) be a function of exposure, as 

residents who walk are exposed to, and therefore aware of, other pedestrians.   

 

Perceptions of traffic-related problems emerged as a barrier to recreational walking.  Previous 

studies have documented that the perception of heavy traffic is associated with more walking, as 

residents who walk are conscious of traffic volumes (Giles-Corti and Donovan, 2002b, Carnegie 

et al., 2002, McCormack et al., 2004), however other studies report no association (McGinn, 

2007, Eyler et al., 2003, Wilcox et al., 2000, King et al., 2000).  For this sample of residents 

perceiving traffic noise to be a problem was a disincentive to engaging in any recreational 

walking.  Similarly, perceiving dangerous or drink driving as a problem was associated with 

lower odds of walking for at least 150 minutes.  Although these variables link to traffic safety, 

to some extent, they also support the notion that neighbourhood aesthetics influence recreational 

walking, as traffic noise and dangerous driving can detract from the conviviality of walking 

environment.  Indeed, the physical evidence of reckless driving can remain on suburban streets 

long after the event itself (i.e., skid marks/burn outs) (Falconer and Kingham, 2007). 

 

Collective efficacy and walking 

In this study, collective efficacy was the most consistent predictor of walking.  Collective 

efficacy reflects the solidarity of the local community.  It encompasses social cohesion (e.g., 

trust in neighbours, shared values) and the belief that other residents will act for the good of the 

community (e.g., intervene if they notice children spraying graffiti or wagging school) 

(Sampson et al., 1997, Cohen et al., 2006).  Collective efficacy might influence walking through 

several mechanisms: (1) residents may be more willing to enter the public realm because they 

are confident their neighbours will help if trouble arises; (2) high collective efficacy may be 

indicative of social conformity (which helps minimise anti-social behaviour) and residents could 

also respond to positive social norms that encourage walking; and (3) local residents may be 

more politically engaged and proactive about implementing improvements that make the 

physical environment more conducive to physical activity (Cohen et al., 2006). 
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Collective efficacy was an important correlate of engaging in any walking (either transport or 

recreational) and higher levels of transport walking.  However, it was somewhat inconsequential 

to 150 minutes of recreational walking, and this merits consideration.  Residents who walk in 

their local neighbourhood will conceivably have a more acute awareness of neighbourhood 

condition and increased contact with other residents (Latkin et al., 2009).  These findings 

suggest that collective efficacy may be important for residents to initiate walking, but for those 

residents that achieve higher levels of walking (i.e., 150 minutes recreational walking), and 

therefore have greater exposure to neighbourhood influences, its affect is negligible.  It raises 

the possibility that those attributes that facilitate the initial uptake of walking may be different to 

those that encourage its maintenance. 

 

While many studies have focused on the impact of social support on physical activity, relatively 

few studies have examined the influence of the social environment on activity levels (McNeill et 

al., 2006), or the relationship between collective efficacy and physical activity specifically.  

Collective efficacy has been associated with other social and health outcomes, including violent 

crime (Sampson et al., 1997) and overweight and obesity (Cohen et al., 2006), but not with 

physical activity (Roman et al., 2009).  However, collective efficacy is sometimes 

conceptualised as a measure of social capital (Cohen et al., 2008), and studies have identified 

associations between aspects of social capital (e.g., social cohesion, trust in neighbours, social 

participation) and walking (Cleland et al., 2008, Mendes de Leon et al., 2009, Wen et al., 2007), 

or physical activity (Addy et al., 2004, Lindström et al., 2001, Poortinga, 2006).  For example, 

an Australian study exploring subjective social and physical environmental correlates of 

mothers’ walking found trust in neighbours was more predictive of leisure walking than 

transport walking (Cleland et al., 2008).  The results in this chapter underscore the importance 

of collective efficacy as a facilitator for both transport and recreational walking, but not for 

higher levels of recreational walking.  Thus, interventions that nurture collective efficacy may 

prove beneficial by helping to initiate walking.  Indeed, there is some suggestion that 

neighbourhood design initiatives that encourage walking (e.g., mixed-use, pedestrian oriented 

communities, number of neighbourhood parks) may also foster social capital (Leyden, 2003) 

and collective efficacy (Cohen et al., 2008).   

 

The physical environment and walking 

In accordance with the literature, there were differences between the physical characteristics 

that were associated with transport and recreational walking – but there were also important 

parallels. The differences largely reflect the pattern where practical environmental 

characteristics predict transport walking, and aesthetic characteristics encourage recreational 

walking (Owen et al., 2004, Saelens and Handy, 2008).  Broadly speaking, for this sample of 

residents, measures of walkability and neighbourhood form correlated with transport walking, 
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whereas aesthetic qualities and neighbourhood perceptions were associated with recreational 

walking.  However, some variables emerged as important across both walking types, indicating 

this distinction is not necessarily clear-cut.   

 

Consistent with previous research (Owen et al., 2004, Owen et al., 2007, Frank et al., 2005), 

transport walking was associated with the presence of land-use characteristics, as summarised 

by the transport walkability and neighbourhood form indices.  Although these indices carried 

similar information, the walkability index was a better predictor of engaging in any transport 

walking, whereas the neighbourhood form index was more applicable to 60 minutes of transport 

walking.  The similarities between indices, and the relevance of different indices to different 

transport walking outcomes, suggests that a more consistent, predictive index lies somewhere 

between the two versions.  While transport walking tends to be linked to practical land-uses, it 

is plausible that other attributes of the neighbourhood, which are more ‘enjoyment’ orientated, 

may also contribute towards encouraging transport walking.  For instance, the neighbourhood 

form index included areas with a larger proportion of public open space, and the presence of 

parks and bushland may contribute to enjoyable experiences of utilitarian walking.  This notion 

is supported by a Seattle based study, that found objective destinations, perceived 

neighbourhood greenness, and to a lesser extent satisfaction with green spaces, predicted 

transport walking (Tilt et al., 2007).  Moreover, other walkability indices have included 

residential land (Frank et al., 2005, Leslie et al., 2007) and public open space (Song and Knaap, 

2004a, Song and Knaap, 2004b).  The focus for these analyses was not to develop a more 

predictive transport walkability index, however the results presented suggest walkability 

measures can and should evolve, and further testing and refinement is warranted.   

 

Furthermore, the finding that the CPTED index was associated with any transport walking 

implies that this behaviour may not be exclusively about land-use and destinations, but that 

street-level aesthetic features also have some influence.  The CPTED index gives an indication 

of the streetscape’s potential for natural surveillance and the quality of its presentation.  

However, as the CPTED index is specific to the resident’s own street, it hints that the quality of 

the near home environment may be salient to walking.  One interpretation is that, if the street 

closest to home is convivial and inviting, it may increase the likelihood that residents will 

venture out walking in the wider neighbourhood.  Moreover, as demonstrated in Chapter 6, 

residential streets with CPTED attributes had less physical disorder and graffiti.  In 

combination, these findings suggest that a convivial, aesthetically pleasing street environment, 

that makes walking a more pleasant experience, is important to the promotion of walking.  To 

date, few studies have examined the relationship between natural surveillance and territorial 

themes and physical activity outcomes; and results have been inconclusive (Craig et al., 2002, 

Pikora et al., 2006, King, 2008).  These elements of the streetscape can be more challenging to 
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assess and quantify, however the results in this chapter confirm that micro-environmental 

attributes warrant further investigation as correlates of walking. 

 

The quality of green space 

The attributes of the park nearest to the participant’s home and objective neighbourhood 

greenness were explored for associations with recreational walking.  There is mixed evidence on 

the park audit attributes that encourage physical activity (Giles-Corti et al., 2005b, Hillsdon et 

al., 2006, Kaczynski et al., 2008) or whether the presence of objective green space (derived 

from NDVI) affects physical activity (Tilt et al., 2007, Bjork et al., 2008, Maas et al., 2008).  In 

this study, the park audit data yielded significant associations for both recreational walking 

outcomes; however the greenness index measured by NDVI was not associated with walking.  

These results indicated that the aesthetic presentation of public parks, rather than the simple 

presence of neighbourhood greenness affects recreational walking, epitomising that it is the 

quality of the space rather than the quantity.  Again, this highlights the importance of behaviour 

(i.e., recreational walking) and context specific (i.e., park qualities) measures to physical 

activity research. 

 

The objective park attributes explored were relevant to perceptions of safety (i.e., lighting, 

disorder scale) and neighbourhood aesthetics (i.e., park amenity scale).  All variables held a 

significant relationship with walking in the final models: lighting was positively associated with 

any recreational walking; park amenities were positively associated with both recreational 

walking outcomes; and disorder was negatively associated with both recreational walking 

outcomes. These results are important, as few studies have explored objectively recorded 

neighbourhood qualities (Giles-Corti et al., 2005b) and, although recreational walking is more 

common than utilitarian walking, its influences are more ambiguous (Saelens and Handy, 2008). 

 

Other studies have explored the relationship between park audit data and physical activity with 

mixed results (Giles-Corti et al., 2005b, Hillsdon et al., 2006, Kaczynski et al., 2008).  An 

Australian study developed an attractiveness score comprising ten weighted items (including the 

presence of a water feature, birdlife and lighting) and found participants with good access to 

large, attractive public open space were significantly more likely to walk for at least 180 

minutes per week (Giles-Corti et al., 2005a).  This approach exemplifies a shift towards 

exploring the quality of destinations, rather than proximity alone.  Similarly, this study explored 

positive park attributes (i.e., lake, water fountain and water birds), which, by contributing 

towards a visually appealing environment may motivate residents to walk to or through their 

local park (Bedimo-Rung et al., 2005).  Furthermore, park lighting was an important correlate of 

engaging in any recreational walking (although not for 150 minutes).  Street lighting has been 

routinely examined as a correlate of walking; with few studies identifying an independent 
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association with physical activity (Velasquez et al., 2009).  The results in this thesis appear 

among the first to highlight the importance of park lighting to recreational walking.   

 

The findings presented expand on previous research by exploring negative park attributes that 

detract from the visual amenity of the space.  Other studies have identified associations between 

objective physical disorder derived from street audits (Ellaway et al., 2005, Shenassa et al., 

2006, Miles, 2008) or perceptions of neighbourhood disorder (Nagel et al., 2008, Sugiyama and 

Ward-Thompson, 2008, Mendes de Leon et al., 2009) and lower levels of physical activity.  The 

associations documented in this chapter are somewhat consistent with Sugiyama and Ward-

Thompson’s (2008) study of park attributes and the walking behaviour of older adults.  While 

their study used subjective measures of park quality, several common themes emerged, 

including disorder as a disincentive to recreational walking, and attractive park features as an 

incentive to walkers (Sugiyama and Ward-Thompson, 2008).  However, the finding that 

objectively recorded park incivilities were a significant deterrent to recreational walking appears 

unique in the public health literature.  Parks are popular sites for engaging in physical activity 

(Cohen et al., 2007, Giles-Corti and Donovan, 2002a, Milligan et al., 2007), but the presence of 

incivilities can inflame feelings of insecurity (Lewis and Maxfield, 1980).  In this study, 

physical incivilities appeared to deter recreational walkers; although the pathway was 

independent of fear, highlighting the importance of attractive, well-maintained environments to 

entice walkers into the neighbourhood.   

 

The park audit results are important in another respect, as there is some evidence to suggest that 

people who walk in their neighbourhoods are simply exposed to and therefore aware of their 

condition (Duncan and Mummery, 2005), and this consciousness results in positive associations 

between theoretical barriers to physical activity (e.g., incivilities) and actual physical activity.  

However, as these results are based on objective data rather than perceptions, they confirm the 

importance of these neighbourhood attributes to physical activity, independent of issues of 

exposure and awareness.  Moreover, the increased specificity of the park attributes examined 

here goes part-way towards meeting a gap in the research (Giles-Corti et al., 2005a, Kaczynski 

et al., 2008).  Knowledge of the specific park attributes associated with increased physical 

activity levels could improve the potential to identify and implement interventions.  For 

example, this study signifies that the quick removal of physical incivilities, and the installation 

of park lighting and attractive amenities could increase recreational walking.   

 

Limitations 

This study has several limitations.  As mentioned in Chapter 7, the sample was not 

representative of the general community, but consists of homeowners clustered in new suburban 

residential developments of the Perth metropolitan area.  Consequently, these findings may not 
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be generalisable to other places and populations.  Moreover, the study neighbourhoods have 

limited environmental variability, and this makes it more difficult to identify true associations 

between the independent variables, and the walking outcomes.  Furthermore, this study was 

based on cross-sectional data, thus any causal inferences are interpretations only.  For instance, 

fear of crime has been described as a deterrent to walking, but it is equally possible that, through 

walking in their local neighbourhoods, residents’ fears about crime are minimised. 

 

This study specifically examined walking behaviours, however it is plausible that many 

participants who do not walk in their neighbourhood find other opportunities to be physically 

active (e.g., gym, swimming).  In addition, some physical activities that occur in the 

neighbourhood public spaces (e.g., jogging, cycling), and would conceivably be affected by 

perceived safety, were not examined.   This has not been taken into account in these analyses, as 

the primary focus was on perceived safety and other correlates of neighbourhood walking.  

Furthermore, the dependent walking outcomes were based on self-report data, which may be 

subject to recall bias.  A benefit of this approach was that it allowed the distinction between 

transport and recreational walking to be maintained in the analyses.   

  

Finally, a specific limitation of the CPTED index was that it used individual self-report 

information to recreate a scale originally derived from objective street-level audit data.  The 

environmental audit of residential streets was only conducted for a small sub-set of study 

participants, thus the objective CPTED index was not examined in this chapter.  The recreated 

CPTED index was interpreted as a reflection of residents’ immediate street environment, and 

was based on the assumption that houses within the same suburban streets have similar designs 

(Southworth, 2005, Krassa and Flood, 2002) and standards of presentation (Jackson, 1978, 

Nassauer et al., 2009, Smardon, 1988, Zmyslony and Gagnon, 1998, Zmyslony and Gagnon, 

2000).   

 

 

8 . 7 . C O N C L U S I O N  

 

For this sample of residents in new housing developments, fear of crime was weakly associated 

with walking, whereas other perceptions, social and physical environmental variables emerged 

as important correlates of walking.  Many of these variables have some association with crime 

and perceived safety; however these variables yielded significant independent associations with 

walking.  In summary, perceptions of neighbourhood problems appeared to influence 

recreational but not transport walking; and promoting collective efficacy was important for both 

types of walking.  For the physical environmental variables, the results largely support the 

notion that practical land-uses promote transport walking, and aesthetics facilitate recreational 
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walking.  However there were some common elements, indicating that transport walking may 

not be exclusively linked to convenience, rather the conviviality of the walking environment 

may contribute to both transport and recreational walking.  What emerges is the need to design 

suburban neighbourhoods that balance the practical and the aesthetic; where residents have good 

access to shops, services and transit, the streetscapes are welcoming, and public parks are 

attractive and well-maintained.   
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C H A P TE R  9   

 

 

D I S C U S S I O N  &  C O N C L U S I O N  

 

 

9 . 1 . I N T R O D U C T I O N  

 

This study used a social-ecological framework to investigate the interplay between suburban 

design, residents’ perceptions of safety, and walking in the local neighbourhood.  Separate 

analyses examined the attributes of residential streets that contribute to a convivial walking 

environment for pedestrians, the neighbourhood characteristics associated with fear of crime, 

and the relationship between fear of crime and walking.  Each theme was presented as a discrete 

chapter; however there are synergies across chapters that warrant discussion.  This chapter 

presents a synthesis of some common themes that emerged from the analyses and discusses the 

implications of the main findings.  The chapter is structured as follows: (1) the study limitations 

and relative strengths are outlined; (2) the main findings are summarised and central themes 

discussed; and (3) the implications for future research, policy and practice are described.   

 

 

9 . 2 . ST U D Y  L I M I T A T I O N S  A N D  S T R E N G T H S  

 

The study strengths and limitations were briefly mentioned in previous chapters.  This section 

expands on these, and presents a comprehensive overview of the limitations and relative 

strengths of the study. 

 

Study design  

This study was part of the larger RESIDE project, which was designed to evaluate the impact of 

urban design on health, and specifically to examine the role of the ‘Liveable Neighbourhoods’ 

design guidelines.  Furthermore, RESIDE was structured to investigate the influence of self-

selection on physical activity (i.e., do residents who walk choose to live in more walkable 

neighbourhoods) (Giles-Corti et al., 2008).  To achieve these objectives, RESIDE recruited 

people building homes in new housing developments throughout the Perth metropolitan area 

between 2003 and 2005.  The specific nature of the RESIDE sample has implications for the 

results presented in this thesis, both in terms of the sample population and physical environment 

studied.   
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A major limitation is that the study design compromises the generalisability of the results.  

Firstly, the study was conducted in a wealthy, industrialised country.  Secondly, participants 

were clustered in new suburban residential developments, which had been established for 

between one and three years, and as such housing was generally in good repair; and thirdly, 

participants typically lived in middle to higher SES neighbourhoods (as classified by the SEIFA 

disadvantage index).  As a consequence, the findings may represent a middle class suburban 

phenomenon, and may not be transferable to other settings (e.g., higher density urban, rural) or 

populations (e.g., lower SES).  Moreover, the study neighbourhoods had limited environmental 

variability.  Neighbourhoods were largely homogenous, dominated by single family detached 

housing, with few destinations.  Thus, the associations between the physical environment and 

fear of crime or walking may have been underestimated through failure to detect a significant 

association over the limited range of variability in the physical environment (Sallis et al., 2009). 

 

Due to the predominantly middle income sample and exclusively suburban setting, the study 

neighbourhoods were relatively safe.  The street audit revealed no evidence of serious anti-

social behaviour (e.g., abandoned cars, discarded syringes), neighbourhoods experienced 

negligible serious crime although home burglaries were more prolific, and participants generally 

perceived few problems.  Given that participants lived in neighbourhoods that both objective 

and subjective measures indicated to be safe, it was notable that some associations emerged at 

all (e.g., fear of crime was negatively associated with recreational walking prior to full 

adjustment).  However, the literature indicates that fear of crime is not proportionate to 

objective or perceived crime, nor is it the sole reaction to judging potential risks (e.g., concerns 

for personal safety may be addressed by upgrading security) (Ferraro, 1995).  Furthermore, it is 

not known whether the relatively short length of residence or the rapid rate of neighbourhood 

development actually inflamed participants’ fears. 

 

Although the RESIDE project is a longitudinal study, data used in this thesis were drawn from 

one time point only, after participants had moved into their new homes.  Thus, any causal 

relationships cannot be established.  Furthermore, some findings are clouded by issues of self-

selection.  For instance, residents in neighbourhoods with planning and land-use characteristics 

that ensure the presence of territorial guardians, encourage people into the public realm and 

facilitate pedestrian movement had lower odds of being fearful.  However, people who are 

fearful about crime could conceivably relocate to low crime neighbourhoods, which are typified 

by fewer destinations, curvilinear street layouts, and less through traffic (Poyner, 1983, Doyle et 

al., 2006, Greenberg et al., 1982). 

 

There were benefits and challenges associated with being part of the larger RESIDE study.  The 

benefits largely related to data collection and access, as follows: (1) RESIDE measured 
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participants’ context and behaviour specific walking using the Neighbourhood Physical Activity 

Questionnaire (NPAQ) which was used to categorise the walking outcomes; (2) this study was 

able to piggyback on RESIDE’s public open space audit and augment the POST instrument with 

additional safety items; and (3) RESIDE developed a comprehensive suite of objective 

environmental measures to summarise participants’ neighbourhoods.  These data were used as 

individual items in this study, and also to generate composite indices for walkability and 

neighbourhood form.  As a result, this study had access to wide-ranging data, which would not 

have been possible without affiliation with RESIDE.  

 

There were also challenges associated with fitting within a larger project.  Due to the timing of 

this study, and the RESIDE data collection schedule, it was necessary to administer the cross-

sectional survey in two phases.  The safety questions were included in the 2nd follow-up 

RESIDE questionnaire, however insufficient numbers were projected to be returned to achieve 

an adequate sample size within the required time frame.  Because of this, a sample of RESIDE 

participants were recruited to answer the safety questions as an additional supplement shortly 

after they returned their 1st follow-up RESIDE questionnaire.  Together, these two data 

collection phases accomplished the necessary sample size within the project time frame.  

Furthermore, there were some inconsistencies across the two cross-sectional surveys.  Several 

items (which were part of the supplement questionnaire) were withdrawn from the 2nd follow-up 

RESIDE questionnaire due to concerns that the questions deviated too far from the scope of 

what RESIDE participants had originally consented to when they were recruited.  These 

variables were eliminated from any analyses.  

  

Nevertheless, the study design had a number of strengths.  Following the rationale that 

environments either promote or impede health-promoting behaviours (Sallis et al., 1998), this 

study adopted a social-ecological framework.  Results for the outcomes: (1) fear of crime; and 

(2) walking validate the importance of this multi-disciplinary, ecologic approach.  Individual, 

social and physical environmental constructs contributed to the final models, highlighting the 

relevance of each domain to the explanation of the study outcomes.  Indeed, had an ecological 

approach not been adopted, the magnitude of the association between fear and walking would 

have been (misleadingly) greater.  However, beyond adjusting for area deprivation and 

household income, this study did not examine the role of the economic environment.  Future 

studies (including future RESIDE analyses) that adopt a social-ecological framework might 

examine the economic dimension in more detail (Pratt et al., 2004). 

 

Relatively few studies examining safety and physical activity have used a combination of 

subjective and objective data (Hoehner et al., 2005, Piro et al., 2006, Shenassa et al., 2006, 

Miles, 2008, McGinn et al., 2008, King, 2008, Stafford et al., 2007).  This study took a 
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comprehensive approach and assessed objective police records of crime, prior victimisation, 

residents’ perceptions of crime, and fear of crime.  This provided an opportunity to examine the 

relative importance of actual crime, judgements about crime, and emotional responses to crime.  

Similarly, incivilities were measured as perceptions, and objectively recorded in the parks and 

streets to give an indication of neighbourhood quality.  The relevance of street and house 

attributes to disorder was explored with objective data, and reproduced using self-report housing 

attributes.  Broader neighbourhood land-use and planning characteristics were examined using 

objective data exclusively.  The combination of objective and subjective data, and the different 

data sources (survey, environmental audits, GIS, crime statistics) were a key strength of this 

study.   

 

Construct measurement  

The selection of explanatory and outcome variables for this study was influenced by the need 

for context and behaviour specific measures (Giles-Corti et al., 2005b, Owen et al., 2004).  The 

rationale for selecting variables, and the increased specificity of the measures were strengths of 

this study.  The thesis focused on a specific aspect of perceived safety – fear of crime.  It was 

conceptualised that emotional responses to crime (i.e., fear or worry about crime) might be a 

more powerful deterrent to walking than judgements about crime, or global measures of safety 

(Foster and Giles-Corti, 2008).  The increased specificity in the measurement of perceived 

safety makes an important contribution to the body of literature examining safety and walking, 

as few studies investigating this relationship have explicitly measured fear of crime (Dawson et 

al., 2007, Stafford, 2007, Roman et al., 2009, Ross, 2000).  The measures adopted in this study 

were based on an established criminology scale comprising ten items (Ferraro, 1995) which met 

a series of recommendations outlined in the literature (Hale, 1996, Ferraro and LaGrange, 

1987).   

 

Results from reliability testing and factor analyses indicated the fear of crime measures were 

reliable and had construct validity.  However, there is considerable discourse within 

criminology about the measurement of fear of crime, and what it actually represents (Schneider 

and Kitchen, 2007).  Quantitative fear of crime measures tend to overestimate fear (Farrall et al., 

1997), and there is a gender divide, where men typically underreport their fears (Sutton and 

Farrall, 2005).  The items used to assess fear of crime in this study were selected to circumvent 

some failings of other fear measures, but nonetheless they remain open to criticism.  For 

example, Farrall et al. (1997) suggest that quantitative instruments struggle to capture the ‘social 

reality’ of fear of crime, as they neglect the temporal, social and spatial dimensions of fear.  

Nonetheless, the fear of crime measures used in this study confirmed established associations 

with age, gender, education, income, victimisation and perceived problems, indicating a valid 

measure of fear of crime.  Overall, the fear of crime measure used was more rigorous than most 
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applied in physical activity research, and future studies might consider adopting similarly 

specific fear of crime variables.  

 

Increased specificity in the categorisation of objective crime may affect the magnitude of the 

association between crime and walking (McDonald, 2008, McGinn et al., 2008).  In this study, 

the crime measures differentiated between actual and attempted home burglary, and crimes 

against the person in public space (e.g., common assault, deprivation of liberty, threats, 

robbery).  This delineation was chosen because: (1) burglary is more pervasive in suburban 

neighbourhoods than other crimes, thus has the potential to inflame fears in relatively safe 

settings (Skogan and Maxfield, 1981); and (2) personal crimes in the neighbourhood public 

spaces were theorised to induce fear and influence outdoor physical activities more than crimes 

in private homes.  Furthermore, the crime measures were generated from the spatial locations of 

offences within specified distances of each participant’s home, resulting in a personalised crime 

measure for each participant.  Ultimately, the crime variables had no association with fear, and 

weak associations with walking, however the treatment of the objective crime data was 

conceptually important.  The crimes against the person in public space category encapsulated 

more serious offences, but given the low level of serious crime in the study neighbourhoods, 

this had little influence on the associations presented.  Future studies in areas with higher crime 

rates could examine measures focusing on specific offences (e.g., violent crimes) and locations 

that are most likely to aggravate fear.   

 

This study was based on self-report measures of walking derived from NPAQ.  Self 

administered physical activity instruments have well documented limitations, including the 

tendency to over-report activity levels (Sallis and Saelens, 2000).  However, the results of the 

literature review highlighted a need for increased specificity in both independent and outcome 

measures, as only physical activities conducted in the neighbourhood public spaces are likely to 

be influenced by perceptions of neighbourhood crime and safety (Foster and Giles-Corti, 2008).  

Hence, it was important that the walking outcome differentiate between walking inside and 

outside the neighbourhood, and whether that walking was for utilitarian or recreational 

purposes.  RESIDE had collected objective walking data for participants using pedometers; 

however these data would not allow for this necessary distinction, and were not examined.   

 

Several composite environmental indices were developed in this thesis.  Separate items may not 

emerge as independently significant, and in some instances, it is the cumulative affect of several 

attributes that influences disorder or fear of crime or walking.  Composite scales, particularly 

those that pool diverse items (e.g., traffic, dog and crime-related safety), may be less likely to 

find associations with physical activity (Humpel et al., 2002).  However, the environmental 

indices created in this study amalgamated items indicative of similar constructs (e.g., house 
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attributes that promote natural surveillance or indicate territoriality; planning and land-use 

characteristics that encourage residents into public space, facilitate pedestrian movement and 

ensure territorial guardians).  In comparison with the transport walkability index, the 

neighbourhood form and CPTED indices were straightforward additive scales.  An advantage of 

this methodology is that these indices are simple to interpret, which may facilitate the uptake of 

these themes within the land development industry.  Furthermore, although these indices 

evolved in a specific environment (i.e., low density, suburban environments) there is some 

evidence to suggest that themes developed in industrialised countries are transferable to other 

countries (Sallis et al., 2009).  Hence, the themes from these analyses may still resonate in other 

environments.  

 

In this study, the CPTED index was developed to summarise natural surveillance and territorial 

themes in suburban residential streets.  The index originated from the street audit process, where 

it held a significant association with lower odds of graffiti and disorder.  It was subsequently 

recreated using self-report house attributes to give an indication of the quality of the residents’ 

immediate environment, and explored as a correlate of walking.  It transpired that the index was 

associated with any transport walking and higher levels of recreational walking.  To some 

extent, these results verify the relevance of natural surveillance and territorial themes to the 

creation of a convivial walking environment and walking behaviour.  However, there were some 

limitations: (1) the objective CPTED index was not examined in detail for associations with fear 

of crime or walking because these data was generated for a smaller sample of study participants; 

and (2) the interpretation of the subjective CPTED index was based on several assumptions 

pertaining to house designs and standards of presentation.  Despite these provisos, the findings 

advocate further exploration of streetscape qualities as facilitators of walking. 

 

With the exception of neighbourhood disadvantage, which was a suburb level variable produced 

by the Australian Bureau of Statistics (ABS), all measures were generated at the individual 

level.  This included the planning and land use characteristics, neighbourhood greenness, 

objective crime and collective efficacy.  Although collective efficacy has traditionally been 

aggregated to form a neighbourhood level variable (Cohen et al., 2003b, Cohen et al., 2006, 

Sampson et al., 1997, Roman and Chalfin, 2008, Reisig and Cancino, 2004, Wen et al., 2005), 

other studies have examined it at the individual level (Cohen et al., 2008, Burdette et al., 2006, 

Gibson et al., 2002, Roman et al., 2009, Ferguson, 2007).  In this study, the focus on individual 

fear of crime and walking behaviours guided the decision to include individual-level collective 

efficacy, rather than aggregating it to the study neighbourhood.  It was conceptualised that an 

individual’s impression that neighbours would act for the common good would be most 

pertinent to the study outcomes. 
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Reliability of instruments 

A methodological strength of this study was the development and application of a suite of 

reliable tools to measure perceptions of crime and safety, and objectively record the 

neighbourhood characteristics that influence crime-related safety.  This process entailed the 

compilation of existing items and development of new items relevant to suburban residents.  All 

instruments used in this study were subject to reliability testing prior to data collection.  For the 

Neighbourhood Safety Questionnaire, test-retest reliability was assessed using a sizeable 

convenience sample (n=189).  However, this sample was predominantly recruited through the 

university, and did not reflect the demographic composition of the general population.  For 

example, women and people with university education were over-represented in the sample.  

This may limit the generalisability of scales created using factor analysis.  Nevertheless, the 

scales that were created largely mirrored published factor solutions, suggesting the 

characteristics of the test-retest sample did not adversely affect the generalisability of the 

results. 

 

Safety items were developed for inclusion in the Neighbourhood Environment Safety Tool 

(NEST) and Public Open Space Tool (POST), and these were subject to inter-rater reliability 

testing during development.  Many of the neighbourhood attributes that influence perceptions of 

crime and safety are highly changeable, or require some judgment on behalf of the auditor (e.g., 

defining a well kept lawn or garden) (Brownson et al., 2009).  These items tended to have lower 

inter-rater reliability in this study.  The reliability of these items might have been improved by: 

(1) revising the auditors manual to remove any ambiguities; (2) more intensive auditor training 

prior to data collection and retraining in the field; and (3) minimising the time elapsed between 

the two inter-rater audits.   

 

Analysis 

This study adopted multiple regression methods to investigate associations between explanatory 

and outcome variables.  This had the advantage of being able to adjust for potential confounders 

such as individual and social variables.  Separate analyses were conducted for each outcome 

variable.  A limitation of this approach is that the relationships between neighbourhood design, 

fear of crime and walking were not examined in a single causal model.  Analysis using 

structural equation modeling (SEM) would have allowed for explanatory and outcome variables 

to be examined simultaneously (Tabachnick and Fidell, 2007), and may have provided more 

precise estimates of the pathways linking the study variables.  However, this alternative was not 

explored because the association between fear of crime and walking was not sufficiently strong 

to warrant further exploration.  Furthermore, in the theoretical model (Figure 2.1) it was 

conceptualised that individual, social and physical environmental factors would influence 

neighbourhood physical activity through direct and indirect pathways.  For the indirect pathway, 
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it was proposed that crime and perceived safety would mediate the association.  Once again, the 

analyses identified a weak, attenuating relationship between fear of crime and walking, and 

consequently a detailed examination of fear of crime as a mediator was not feasible.   

 

 

9 . 3 . SU M M A R Y  O F  M A I N  F I N D I N G S  

 

This research adopted a social-ecological approach to examine the individual, social and 

physical environmental variables that influence perceived safety and walking.  The study 

explored: (1) the association between suburban house attributes and the quality of the street 

environment; (2) the relationship between neighbourhood design and residents’ fear of crime; 

and (3) the relative importance of fear of crime as a deterrent to walking when other individual, 

social and physical environmental variables were systematically examined. 

 

The key findings of the study are summarised below: 

� Suburban residential streets with house design and upkeep attributes that promote 

natural surveillance or indicate territorial functioning are less likely to have graffiti and 

disorder; 

� Residents in neighbourhoods composed of planning and land-use characteristics that 

encouraged the presence of people; drew residents into the public realm, and facilitated 

their movement (i.e., the neighbourhood form index) were less likely to be fearful about 

crime; 

� Residents who perceived property crime, social incivilities or neighbourhood 

maintenance to be problems in their neighbourhood, or had been the victim of a crime 

(directly or indirectly) were more likely to be fearful about crime; 

� Residents with high individual-level collective efficacy were less likely to fear crime 

and more likely to walk for transport or recreation (but not to engage in 150 minutes per 

week of recreational walking); 

� Fear of crime was a weak deterrent to walking for transport or recreational purposes 

within the neighbourhood; 

� Neighbourhood planning and land-use characteristics (i.e., transport walkability and 

neighbourhood form indices) were positively associated with utilitarian walking, and 

there was evidence to indicate that natural surveillance and territoriality in residential 

streets (as summarised by the CPTED index) also positively affected utilitarian 

walking; 

� Residents’ perceptions of the local neighbourhood (relating to pedestrian volume, traffic 

noise, dangerous or drink driving, and property crime) were associated with recreational 

walking, but not transport walking; 



169 

� The aesthetic qualities of the neighbourhood were associated with recreational walking.  

Specifically, park amenities (e.g., lake, water fountain and birds) and the absence of 

physical disorder were positively associated with both any, and higher levels of, 

recreational walking;   

� Park lighting was positively associated with any recreational walking; 

� The natural surveillance and territorial attributes of resident’s own street were positively 

associated with higher levels of recreational walking (i.e., 150 minutes per week). 

 

This study offers unique insights into the associations between neighbourhood design, residents’ 

perceptions of safety, and walking behaviour in suburban residential settings.  The 

conceptualisation and measurement of independent and dependent variables drew inspiration 

from other disciplines (e.g., urban design, criminology), and responded to the need for increased 

specificity in physical activity studies (Giles-Corti et al., 2005b, Owen et al., 2004, Sallis, 

2009).  Other researchers have highlighted a need for both subjective and objective 

measurement of crime and perceived safety, and suggested that perceptions may prove more 

powerful in determining physical activity (Pikora et al., 2006).  To some degree, this was 

supported by the results presented in this thesis, as the associations between objective crime and 

walking were mixed, and although fear of crime proved a weak deterrent to walking, other 

neighbourhood perceptions yielded strong associations with both fear of crime and walking 

behaviour. 

 

This thesis focused on the potential for physical neighbourhood design to affect fear of crime 

and walking.  To examine the interplay between the environment and behaviour, broad level 

objective planning characteristics and micro level qualities of the local streets and parks were 

assessed.  The primary themes of interest across both macro and micro-levels were attributes 

that facilitated natural surveillance, and ensured the presence of territorial guardians or indicated 

territorial functioning.  In residential streets, house design and upkeep attributes appeared to 

influence the incidence of physical incivilities, thus improving the quality of the walking 

environment.  Although these attributes are often assumed to influence anti-social behaviour, 

few empirical studies confirm an association.  At the wider neighbourhood level, planning and 

land-use characteristics, which facilitated the circulation of people and theoretically generated 

more eyes on the street, were associated with less fear of crime.  This reflects the incongruous 

nature of the characteristics that influence crime and those that influence fear of crime. 

 

Importantly, this study highlighted some common ground between the physical environmental 

characteristics that alleviate fear or crime, and those that promote walking.  The planning and 

land-use characteristics that minimised fear of crime largely overlapped with those that 

facilitated transport walking, and neighbourhood aesthetics were important to both fear of crime 
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(i.e., neighbourhood maintenance) and recreational walking (i.e., park amenities, disorder, 

lighting, traffic noise).  Moreover, the social environment emerged as a strong correlate of both 

fear of crime and walking.  These confluences suggest a shared agenda between those agencies 

vested with improving physical activity outcomes, and those interested in minimising fear of 

crime.   

 

Based in the evidence from this study, the original theoretical model derived from the literature 

(Figure 2.1) has been amended.  Figure 9.1 broadly summarises the associations supported by 

this study.  Individual, social and physical environmental characteristics were associated with 

fear of crime; and the pathway connecting the physical environment with fear of crime may be 

partially explained by natural surveillance.  Similarly, individual, social and physical 

environmental factors appeared to facilitate walking; however there was weak evidence for the 

hypothesis that fear of crime discouraged walking.   

 

 

 

 

Figure 9.1 Social-ecological model of the relationsh ip between fear of crime and walking 
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9 . 4 . D I S C U S S I O N  O F  M A I N  F I N D I N G S  

 

Fear of crime 

Fear of crime was central to these analyses, however fear is a difficult concept to define and 

measure, as opposed to actual crimes which are tangible events (Schneider and Kitchen, 2007).  

Generally, fear of crime is disproportionate with crime rates (Ditton et al., 1998, Hale, 1996), 

and should be approached as a ‘separate but related phenomena’ (Schneider and Kitchen, 2007, 

p.7).  When neighbourhoods are genuinely unsafe, fear of crime can be an important protective 

mechanism, however fear of crime can be problematic when neighbourhoods are relatively safe, 

yet residents still exhibit high levels of unnecessary fear (Schneider and Kitchen, 2007).  The 

fear of crime matrix (see Figure 9.2) summarises this basic premise with a series of different 

scenarios that require community specific responses (Home Office UK, 2005).  For example, 

when crime levels and fear of crime are low, the situation may provide insights into what makes 

a safe, fearless community.  Alternatively, if crime levels are high, but fear is low, the focus 

might be on engaging the community in crime prevention measures (Schneider and Kitchen, 

2007).   

 

 
 
Source: Crime Reduction, Home Office UK website (2005) 
 
Figure 9.2 The fear of crime matrix 
 

 

 

The neighbourhoods explored in this study had low levels of crime and particularly low levels 

of serious offences, yet approximately 26% of respondents were classified as (at least 

somewhat) fearful.  Does this indicate the sample was unnecessarily afraid?  One study of older 

English and Scottish adults that applied a somewhat similar fear measure: worrying about 

personal safety around where they lived (e.g., being attacked), classified 28% as worried about 

personal safety at baseline, and 23% at follow-up (Dawson et al., 2007).  Other studies that used 
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global measures of safety (e.g., feeling safe walking alone in their neighbourhood after dark) 

have identified the prevalence of insecurity as 20% in Scotland (Parkes, 2006); 26% in Australia 

(Johnson, 2004), and between 14% (for non-Hispanic whites), and 20% (for African Americans) 

in urban USA (Scott et al., 2009).  Notably, a study of low income public housing residents in 

Boston, USA, found 28% felt unsafe walking alone in their neighbourhood at night-time 

(Bennett et al., 2007).  Direct comparison of these prevalences is inappropriate because each 

study applied different safety measures and scoring.  Nonetheless, they hint that the middle-

class suburban residents in this study exhibited levels of fear equivalent to (or higher than) other 

samples drawn from more diverse populations that experience higher levels of actual crime.  

This might position the study neighbourhoods somewhere on the continuum of rising fear of 

crime (Figure 9.2).  In situations of disproportionate fear, Schneider and Kitchen (2007) 

advocate identifying and targeting the underlying causes for this fear, with a particular focus on 

public perceptions.  However, the results in this thesis also indicate that changes to the physical 

environment might help improve perceptions of safety.   

 

Although fear of crime was not a barrier to walking in this study, it would be premature to 

dismiss its potential to constrain physical activity.  As noted, the body of quantitative evidence 

indicating that fear or insecurity is a barrier to physical activity is mixed (Foster and Giles-

Corti, 2008), whereas safety concerns consistently emerge in qualitative research (Corti et al., 

1996, Whitley and Prince, 2005, Miles and Panton, 2006).  The magnitude of fear as a deterrent 

to walking in this study may have proved stronger had these analyses been restricted to 

‘vulnerable’ populations (e.g., women, older adults).  Nonetheless, strategies that minimise fear 

of crime remain important, as fear has been associated with other physical and mental health 

outcomes (Chandola, 2001, Green et al., 2002, Stafford, 2007), and may influence health at a 

biological level via the cumulative effect of extended periods of heightened stress (McEwen, 

1998), rather than through less physical activity. 

 

Fear of crime was examined as a constraint on residents own walking behaviours, however an 

individual’s fear may have ramifications for other family members.  This is consistent with the 

concept of altruistic fear, where people may not fear for their own personal safety, but hold 

substantial fears for the safety of their spouse and/or children (Warr, 1992, Warr and Ellison, 

2000).  There is considerable apprehension among parents about the dangerous, unpredictable 

stranger, however few empirical studies link parental fears with lower levels of children’s 

physical activity (Carver et al., 2008).  Yet a recent European study confirmed that both 

objective physical disorder and parents perceptions of safety independently influenced their 

willingness to encourage their children’s use of local playgrounds (Miles, 2008).  This 

highlights the potential for parental perceptions of safety to adversely affect their children’s 
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opportunities to be active, and re-enforces the need for inviting environments for adults and 

children alike.  

 

Creating inviting residential streets 

Minimising fear of crime and creating a convivial environment for pedestrians requires a 

community-wide response.  Fear of crime can compel residents to alter the physical 

environment in an attempt to minimise their fears (e.g., installing home security precautions), 

but this inadvertently conveys their distrust and suspicion to the community (Doeksen, 1997).  

King (2008, p.164) suggests that the installation of home security precautions is symbolic of an 

individualistic ‘every man for him or herself’ response to fear.  These precautions (theoretically) 

make the resident feel safer, but can divert crime to other properties in the neighbourhood.  

Indeed, studies have associated increased home security with higher fear of crime, suggesting 

these security precautions do little to ease the resident’s own fears (Ditton et al., 1998, 

Ferguson, 2007, Rountree and Land, 1996b).  Conversely, all households stand to benefit from 

community driven neighbourhood watch initiatives (King, 2008), which may prevent crime and 

alleviate fears (Ferguson, 2007).   

 

The data collected in this study epitomises the difference between individual protection and 

community driven safety initiatives.  Although not a primary objective, tests confirmed a 

significant trend between more home security precautions (e.g., security grills, roller shutters, 

burglar alarms, security fences etc.) and increased fear of crime (after controlling for 

demographics and SES).  Conversely, residents involved in the local neighbourhood watch 

program were less likely to be fearful (analyses not shown).  Consistent with this finding, there 

is evidence to suggest it is not the fearful who join neighbourhood watch, but those residents 

who are more socially integrated (Lavrakas and Herz, 1982).  Importantly, it appears that home 

security measures do little to minimise the resident’s fear of crime, and that obvious security 

can amplify feelings of insecurity among other residents (King, 2008).   

 

Collective action is equally important to the creation of a well maintained walking environment.  

In this study, problems with neighbourhood maintenance emerged as a significant correlate of 

fear of crime; private garden and lawn upkeep were associated with less physical disorder in 

residential streets; and aesthetic qualities were important to the promotion of recreational 

walking.  Similarly, other studies have connected neighbourhood upkeep with perceptions of 

safety (Austin et al., 2002, Wood et al., 2008) and aesthetic qualities with recreational walking 

(Ball et al., 2001, Giles-Corti et al., 2005a, Sugiyama et al., 2009).  House fronts and yards are 

the public face of private properties.  As such, when residents fail to meet expected standards of 

presentation, it also affects their neighbours, as the property detracts from the appearance of the 

street (Nassauer et al., 2009), and this apparent lack of care can be interpreted as a threat to 
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property values (Cohen et al., 2003a).  The findings suggest that creating a convivial streetscape 

requires all households to take action.  For instance, where just one house in the segment had a 

poorly maintained garden, there were significantly greater odds of graffiti.  Furthermore, 

achieving the community norm for house and yard upkeep may also benefit the social 

environment, as: (1) residents are likely to spend more time in their front yards, increasing both 

natural surveillance and the likelihood of social interaction with neighbours; and (2) by 

contributing towards an aesthetically pleasing streetscape, other residents may be drawn into the 

public realm, again increasing the chance of social contact (Cohen et al., 2003a). 

 

Collective efficacy, fear or crime and walking 

Collective efficacy emerged as an important variable across multiple outcomes in this study.  

Residents with high collective efficacy were about 50% less likely to be fearful, and about twice 

as likely to walk.  The strength of collective efficacy as a correlate of fear of crime was slightly 

dampened by the perception of neighbourhood problems. These analyses examined individual-

level collective efficacy, so it is plausible that individuals who perceive more neighbourhood 

problems will hold their neighbours accountable for not exercising adequate social control.  

Cohen (2003) identified a significant interaction between a ‘broken windows’ index (indicating 

deterioration) and neighbourhood level collective efficacy.  It was only in the absence of 

neighbourhood deterioration that collective efficacy demonstrated a protective affect on health 

(Cohen et al., 2003a).  In this study, neighbourhoods were generally well kept with few 

incivilities, and high collective efficacy maintained a significant positive association across 

three of the four walking outcomes, however had disorder been extensive in the study areas, this 

relationship may have been quite different.   

 

For example, Roman et al. (2009) examined similar themes to this study, drawing on a sample 

of residents from ‘decaying, substandard’ public housing developments in Chicago, USA.  They 

found perceived violence was associated with fear of walking outdoors, however perceptions of 

physical disorder did not predict fear.  Residents in disadvantaged environments may be 

desensitised to disorder, and not equate its presence with threats to personal safety.  Moreover, 

neither fear of walking outdoors nor individual-level collective efficacy was associated with 

physical activity (Roman et al., 2009).  The different influence of collective efficacy between 

Roman et al. (2009) and the findings in this thesis highlight the importance of the study context 

to fear and physical activity.  When neighbourhoods have high levels of physical disorder or 

serious crime, it may overwhelm any capacity residents have to act for the common good or 

trust their neighbours (Cohen et al., 2003a, Sampson and Raudenbush, 1999).   

 

Most research examines collective efficacy as a precursor to other conditions or behaviours, 

rather than as an outcome.  Stable residential communities, with higher proportions of 
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homeowners typically have greater stocks of collective efficacy (Sampson et al., 1997).  

Moreover, there is some evidence to suggest that characteristics of the built environment also 

have the potential to affect social capital (Leyden, 2003) and collective efficacy (Cohen et al., 

2008).  Cohen et al. (2008) conceptualised that the presence of neighbourhood destinations that 

facilitate social interaction would promote collective efficacy (e.g., parks, primary schools), 

whereas destinations that interfere with social connections would undermine collective efficacy 

(e.g., fast food and alcohol outlets).  They found that parks had an independent, positive 

association with individual collective efficacy, and alcohol outlets held a negative association 

(although this attenuated after controlling for neighbourhood disadvantage).  Again, the authors 

noted that parks may not have had such a positive influence on collective efficacy, had they 

been rife with crime and disorder (Cohen et al., 2008). 

 

The underlying premise that well presented neighbourhoods (with inviting public spaces and 

destinations) will draw residents into the public realm, and disordered neighbourhoods (with 

unkempt public spaces and destinations associated with anti-social behaviour) will dissuade 

residents from venturing outdoors and interacting is common across several themes explored in 

this thesis.  The neighbourhood design and presentation attributes theorised to facilitate or 

obstruct stocks of collective efficacy are, in essence, the same elements that influence crime, 

affect perceptions of safety and promote recreational walking.  For example: 

 

� Businesses that attract visitors and residents alike will increase crime, simply through 

the higher volume of people circulating in the neighbourhood (Bowes, 2007, 

Brantingham and Brantingham, 1993, Cozens, 2008, Peterson et al., 2000).  However, 

some land-uses that promote positive interaction (e.g., schools, playgrounds) or serve to 

increase the number of legitimate users (e.g., small businesses, churches) can help deter 

crime (Peterson et al., 2000, Kurtz et al., 1998).   

� Neighbourhoods with positive visual cues (e.g., well kept houses and yards) tend to be 

associated with greater feelings of safety (Austin et al., 2002, Nasar, 1982, Wood et al., 

2008) whereas negative symbols (e.g., physical and social incivilities) can inflame fear 

of crime (Ross and Jang, 2000) which causes some people to curtail social and physical 

activities in an attempt to alleviate these fears (Skogan and Maxfield, 1981).   

� Aesthetically pleasing neighbourhoods with minimal physical disorder can induce 

residents to visit public open spaces and engage in physical activity (Bedimo-Rung et 

al., 2005, Giles-Corti et al., 2005a, Sugiyama and Ward-Thompson, 2008). 

 

This thesis confirmed the importance of well kept environments to alleviate fear of crime and 

promote walking.  Residents that perceived problems with neighbourhood maintenance (e.g., 

houses and fences not looked after; unkempt gardens and lawns; unkempt public spaces) had 
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increased odds of being fearful; although fear was a minor deterrent to walking.  Furthermore, 

physical incivilities in public open space discouraged recreational walkers, whereas parks with 

attractive, interesting amenities (i.e., lake, water fountain and water birds) encouraged walkers.  

These findings support the assertion that well presented neighbourhoods minimise fear of crime, 

and draw residents into the public realm to be physically active.  

 

Eyes on suburban streets  

The premise that the physical environment can induce residents into public space to interact and 

engage in physical activity also has the potential to influence safety through increased natural 

surveillance or ‘eyes on the street’.  The work of Jane Jacobs (1961) was central to these 

analyses.  Jacobs theorised that highly urbanised environments with diverse land uses would 

increase public safety and minimise fear of crime through the clear demarcation of public and 

private space, the presence of guardians to monitor the streets (e.g., business proprietors or 

residents), and the requirement that streets be actively used, creating a lively scene to attract 

more ‘eyes’ from adjacent buildings.  Jacobs explicitly stated that her observations were specific 

to populous city streets, and not transferable to the suburbs ‘which are totally different 

organisms’ (Jacobs, 1961, p.16).  Despite this proviso, the concept of ‘eyes on the street’ has 

largely transcended its original context to be applied in suburban settings (Bohl, 2000, Brown et 

al., 2009, Cozens, 2008). 

 

Contrary to Jacobs’s caution about transferring her observations to the suburbs, the results from 

this study suggest that ‘eyes on the street’ has a positive affect on suburban residents’ fear of 

crime.  In combination, planning and land-use characteristics that facilitated pedestrian 

movement, ensured the presence of territorial guardians, and encouraged people into the public 

realm were associated with less fear of crime.  This lends support to the notion that strangers are 

a source of safety, rather than a source of danger (Hillier, 2004).  However there was an 

important caveat to this finding.  Given the study neighbourhoods had few proximate retail or 

business destinations, they may not achieve the threshold at which destinations become 

detrimental to perceived safety (Wood et al., 2008) or generate sufficient pedestrians to induce 

social withdrawal (Baum et al., 1978, Appleyard and Lintell, 1978).  Nonetheless, the same 

planning and land-use characteristics that appeared to restrict fear of crime also demonstrated a 

direct positive influence on utilitarian walking, highlighting the importance of broad level 

neighbourhood design attributes across multiple outcomes.     

 

Balancing priorities 

Are the characteristics that nurture one outcome, the same conditions that might diminish 

another?  Many of the study variables are highly interconnected, and focusing on one in 

isolation may have unintentional negative consequences (Giles-Corti and King, 2009).  The 
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literature is fairly clear that low density suburbs, with few destinations to generate pedestrian or 

vehicular traffic, and curvilinear street layouts are safer from crime (Poyner, 1983, Doyle et al., 

2006, Greenberg et al., 1982).  However, in terms of utilitarian walking, the most walkable 

neighbourhoods are those with higher residential densities, greater land-use mix, and well 

connected streets (Frank et al., 2005, Owen et al., 2007, McCormack et al., 2008).  These 

characteristics share some common ground with those that minimise fear of crime.  In this 

study, neighbourhoods that facilitate the circulation of people, and therefore generate eyes on 

the street appear to optimise feelings of security.  But this finding was specific to low density 

suburbs, and there may be a tipping point whereby higher volumes of pedestrians begin to have 

a detrimental affect on fear of crime (Hunter and Baumer, 1982).  Moreover, there is some 

discourse suggesting that fear of crime is actually the fear of difference, so in areas with greater 

residential densities and more mixed land-use, there is even greater potential for fear (Schneider 

and Kitchen, 2007).   

 

There also appears to be overlap between the neighbourhood attributes that promote recreational 

walking, and those that nurture collective efficacy (e.g., the quality of public open space) 

(Cohen et al., 2008).  However the aesthetic qualities of place and social interactions between 

neighbours may be compromised in more walkable neighbourhoods that generate higher 

pedestrian volumes.  Non-residential land-uses and the people they attract can produce more 

physical disorder (Kurtz et al., 1998, Taylor et al., 1995, Suminski et al., 2008), detracting from 

the presentation of public space; and local residents may socially withdraw in response to more 

pedestrian traffic (Appleyard and Lintell, 1978).  Will the quantity of destinations necessary to 

optimise utilitarian walking inadvertently degrade the quality of public space conducive to 

recreational walking?  The challenge is to accommodate competing priorities to achieve optimal 

social and health outcomes.  It epitomises a need for balance, but the key question for policy-

makers is what is the priority and where does the balance point lie?   

 

 

9 . 5 . I M P L I C A T I O N S  O F  F I N D I N G S  

 

Implications for policy and practice 

These recommendations focus on the potential for changes to the physical environment to 

improve perceptions of neighbourhood safety and walking outcomes.  All sectors of society, 

from government agencies and land developers through to individuals, have some power to 

improve these outcomes.   
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State and local government and the land development industry 

Government policy and planning initiatives are vital to the creation of neighbourhoods where 

residents feel safe and are active.  For low density environments, planning guidelines that 

increase residential densities and mixed land-uses, with well connected street layouts and access 

to public open space could improve safety and health outcomes.  The Western Australian 

Government’s Liveable Neighbourhoods design guidelines encompasses each of these elements, 

however the study neighbourhoods were newly established and many were characterised by 

large tracts of vacant land and few shops and services.  Thus, the influence of these guidelines 

may not yet be apparent.  As the neighbourhoods evolve and increase their populations, they 

may attract and sustain more local business, giving a better indication of the capacity for the 

guidelines to influence residents’ activity levels.   

 

At the time the study neighbourhoods were developed, the Liveable Neighbourhoods guidelines 

was a voluntary code which land developers could choose to implement in place of 

conventional planning practices.  Hence, many developers disregarded the guidelines entirely, 

or adopted them in a piecemeal fashion.  In Western Australia the government stance has since 

changed, and currently the Liveable Neighbourhoods stands as the sole code for new suburban 

development.  However, the disconnect between this government planning policy aimed at 

improving social, health and sustainability outcomes, and its initial implementation by land 

developers indicates that stronger incentives are required to induce changes to traditional land 

development practices (e.g., legislative powers, financial inducements or penalties).   

 

Land developers and local government also have the capacity to affect the quality of the micro-

level environment.  In Western Australia, developers are responsible for the installation of 

streetlights, street signs, street trees and the design of public open space, however there are also 

provisions for the developer to pay local government to establish this infrastructure on their 

behalf.  Furthermore, the developer may negotiate to reduce the amount of public open space 

provided from 10% to 8% in exchange for maintaining public open space and street trees for at 

least two years, after which time local government assumes the management of communal 

spaces (Western Australian Planning Commission, 2000).  Land developers may have a vested 

interest in maintaining an aesthetically pleasing neighbourhood; however this also yields social, 

health and financial benefits for the local community.  Regardless of the stage of the 

development, and which agency controls public space, the development and maintenance of 

communal spaces should be prioritised.  For example, the study findings suggest the creation of 

well lit, interesting parks, with attractive amenities, and the swift removal or repair of physical 

disorder can facilitate walking. 
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Furthermore, land developers are able to influence the residential streetscape through the use of 

protective (or restrictive) covenants.  In Australia, local government is responsible for enforcing 

protective covenants, whereas in the USA this is controlled by homeowners associations.  These 

covenants are intended to protect the developers’ and residents’ investment, by ensuring 

uniform housing layouts and architectural character (Dion, 2002).  They also provide a means to 

encourage residents to meet the desired standard of home presentation, beyond social 

conditioning alone.  For example, covenants may require homeowners to landscape front 

gardens to an approved standard within three months of occupation, or stipulate that unsightly 

features (e.g., clothes hoists, rubbish bins, television antennae, commercial vehicles) are not 

visible from the street (LWP Property Group, 2004).   

 

Protective covenants also provide an opportunity to create streetscapes with greater potential for 

natural surveillance and distinct territorial boundaries.  For instance, some covenants encourage 

homeowners to apply principles that promote neighbourhood security (e.g., permeable front 

fences, unobtrusive landscaping, shorter setbacks) (Peet and Company, 2005).  Through 

covenants, developers, planners and urban designers could also promote house designs with 

sizable verandahs or porches.  These transitional spaces connect private and public space, and 

provide safe, protected sites for street surveillance and social interaction (Southworth and 

Owens, 1993).  Other design elements, like the traditional picket fence, would help define 

territory without adversely affecting natural surveillance.  Qualitative evidence suggests having 

a front fence might positively influence neighbour interaction, as without this physical barrier, 

parents are more likely to confine their children’s play to the backyard (Baum and Palmer, 

2002).  This study indicated that these components of the streetscape are important to the 

maintenance of order, and the creation of inviting streets for pedestrians. 

 

This study focused on new neighbourhoods; however the themes that emerged could be applied 

by local government to retrofit and rejuvenate established suburban neighbourhoods.  Possible 

avenues for local government interventions include redesigning public parks to create visually 

interesting spaces, ensuring adequate lighting in public areas, and targeting maintenance 

programs.  Indeed, the maintenance of public areas may be particularly important in lower SES 

neighbourhoods (Cohen et al., 2003a), which typically have more physical disorder (Caughy et 

al., 2001, Lee et al., 2005).  Furthermore, as opportunities arise in established neighbourhoods 

for redevelopment, prioritising higher residential densities could increase the viability of local 

businesses and frequency of public transit service, thus contributing to a gradual increase in 

neighbourhood walkability. 
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Local residents 

By acting collectively, residents can influence community perceptions of safety and the 

aesthetic appeal of the walking environment.  Individuals can improve these outcomes by 

ensuring visible private space is well maintained, that garden plants and landscaping do not 

obstruct street surveillance, and by minimising obvious home security precautions.  

Homeowners in the process of building new homes might also include design specifications that 

improve natural surveillance (e.g., more windows overlooking the street, verandah or porch, 

actively used rooms situated at the front of the house).  Furthermore, residents can positively 

influence the standard of public space by reporting local problems (e.g., graffiti, vandalism, 

broken lights) to their local government agency for action.   

 

Participation in neighbourhood watch programs could potentially minimise local crime and 

improve perceptions of safety.  Neighbourhood watch initiatives exist throughout Australia and 

internationally to facilitate collaborations between the police and local community aimed at 

reducing crime and fear of crime.  Typically, volunteers liaise with police, and pass on crime 

prevention information to the local community through meetings and newsletters.  While there 

is uncertainty about the effectiveness of neighbourhood watch schemes to combat fear of crime 

(Fleming, 2005), such initiatives have a parallel purpose, as volunteering in local organisations 

can improve social interactions and trust in neighbours (Cohen et al., 2003a, Ferguson, 2007).     

 

 

9 . 6 . I M P L I C A T I O N S  F O R  F U T U R E  R E S E A R C H  

 

Methodology 

Longitudinal studies are necessary to better understand the causal relationship between 

neighbourhood design, perceived safety and walking.  This study conceptualised fear of crime 

as a deterrent to walking, however the theoretical pathway may be quite different.  It is possible 

that through walking, and increased exposure to neighbourhood influences, residents may 

reduce their fears about crime.  Furthermore, longitudinal studies could clarify issues of self-

selection.  Future studies could investigate whether relocating residents who are fearful choose 

to live in ‘safer’ neighbourhoods, and continued longitudinal follow-up of new neighbourhoods 

as they evolve could inform which environmental attributes improve or detract from health and 

safety outcomes (e.g., park upgrades, improvements to public transport routes and frequency).  

The larger (longitudinal) RESIDE project provides opportunities to specifically examine these 

questions. 

 

Although there is mounting evidence that physical environmental characteristics are associated 

with walking behaviour; less research has examined the effectiveness of environmental 
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interventions to increase levels of walking (Ogilvie et al., 2007).  Natural experiments could be 

designed to opportunistically examine environmental changes.  Based on the findings in this 

thesis, improvements to the amenity and maintenance of public open space could provide 

insights into these spaces as viable, cost-effective sites to increase a variety of outcomes, 

including physical activity, use of playgrounds and sporting facilities, and social constructs (e.g. 

collective efficacy).  Few studies have examined the influence of park improvements on 

perceptions and health behaviours.  A recent assessment of upgrades to five parks (matched 

with comparison parks) found that the alterations improved perceptions of park safety, but not 

park use and physical activity.  However, improvements focused more on the construction or 

revitalisation of gymnasiums (four parks), whereas only two parks had improvements to 

communal spaces (e.g., landscaping and watering; path and playground improvements)  (Cohen 

et al., 2009).  

 

Environmental characteristics deemed important to the promotion of walking in affluent 

populations may be largely irrelevant to deprived populations plagued by serious crime 

problems (Ogilvie et al., 2008b, Roman and Chalfin, 2008).  Future studies could explore 

whether similar themes emerge in physical environments with greater variation and diverse 

sample populations.  This could clarify whether the findings presented in this thesis apply 

exclusively to middle class suburban populations.  Furthermore, studies set in environments 

with more variability could help elucidate how much ‘walkability’ is needed to affect 

population levels of walking, and if any threshold exists where walkability characteristics start 

to have a negative affect on feelings of safety and social interactions.  

 

Future research examining the association between neighbourhood design, crime-related safety 

and walking should consider applying a sound theoretical framework.  In this study, constructs 

from the individual, social and physical environmental domains were pertinent to the research 

outcomes, validating the use of a social-ecological model.  Furthermore, this thesis did not test 

for interactions in any detail.  This could be a fruitful line of enquiry and warrants exploration in 

future studies.   

 

Construct measurement  

This study highlighted a need for increased specificity in the conceptualisation and 

measurement of crime-related safety and walking outcomes.  The nature of the association 

between perceived safety and constrained physical activity could be further illuminated through 

increased specificity in fear of crime measures and physical activity outcomes (e.g., walking or 

outdoor physical activities conducted within the local neighbourhood).  Moreover, looking 

beyond individual fear of crime and physical activity, future research might examine how 
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altruistic fear (i.e., fear for the safety of other family members) rather than personal fear, 

dictates children’s use of local parks and independent mobility. 

 

The findings exemplified the need for active living research to distinguish between transport 

and recreational walking, as different variables were associated with the different walking 

outcomes.  It also recommends the inclusion of subjective neighbourhood perceptions and 

objective measures from different sources (e.g., GIS, environmental audits).  Assessing the 

presence of different land-uses or destinations alone may not reveal the full extent of the 

relationship between the physical environment and behaviour, as the aesthetic qualities of these 

destinations (and the routes to them) also appear to promote walking.  Future research 

examining the relationship between the physical environment and walking might explore both 

the presence of difference characteristics, and quality of the environment.   

 

Several composite indices were developed as part of this thesis.  As demonstrated, individual 

environmental attributes may not yield independent associations with safety or physical activity, 

whereas the combined effect of several attributes may be influential.  The compilation of each 

index was guided by a common underlying theme (e.g., planning and land-use characteristics 

that generate eyes on the street could influence fear of crime).  Furthermore, the evolution of the 

walkability index to include transit stops resulted in a more predictive measure of utilitarian 

walking, suggesting that walkability indices could benefit from further testing and refinement.   

 

 

9 . 7 . O V E R A L L  C O N C L U S I O N  

 

This thesis adopted a social-ecological framework to examine the interplay between suburban 

neighbourhood design, crime-related safety and walking.  The primary motivation for the study 

was to understand fear of crime as a barrier to walking in the local neighbourhood.  However, 

the study had a broader scope, and examined the features of the physical environment that might 

minimise or exacerbate residents’ fears.  The findings indicated that suburban neighbourhood 

design was associated with the incidence of physical incivilities and residents’ fear of crime.  

However, there was weak evidence that fear of crime constrained walking, and other 

characteristics of the physical and social environments emerged as stronger correlates.  

Nonetheless, it would be premature to discount fear of crime as a barrier to walking and further 

research is warranted.  Future studies could better illuminate the nature of this relationship 

through increased specificity in the measurement of both independent and dependent variables. 

 

The capacity for macro-level neighbourhood design and micro-level neighbourhood qualities to 

influence perceptions and behaviours was central to this thesis.  The findings suggest that 
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physical environmental interventions have significant potential to improve suburban residents’ 

feelings of safety and increase walking.  Importantly, this study identified commonalities 

between attributes associated with minimising residents’ fear of crime, and those that facilitate 

walking.  Neighbourhood planning and land-use characteristics promoted utilitarian walking, 

and aesthetic qualities facilitated recreational walking; and together both practical and aesthetic 

attributes appeared to appease residents’ fear of crime.  Ultimately, the creation of suburbs 

where the residents feel safe and are physically active requires collective action from all 

stakeholders in the land development and community management process. 
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