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A B S T R A C T  

 

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

Regular physical activity at any age, but particularly in later life, has a wealth of established health 

benefits. Yet older people remain the least physically active population group. An understanding 

of built and social environmental correlates can aid in developing effective interventions for 

increasing physical activity, but must be specific to the context in which older adults live. For 

some older Australians, retirement village living is a popular housing option. Typically, 

retirement villages contain independent living units and provide a range of supportive services. It 

appears that no studies to date have comprehensively examined built and social environments 

within the village and surrounding neighbourhood, and associations with active living in residents. 

The overarching aim of this research was to explore active living in the context of Western 

Australian retirement villages, and further investigate associations with built and social 

environmental factors. 

M E T H O D S  

The study employed an exploratory sequential mixed methods design, whereby qualitative 

research findings informed a subsequent quantitative phase. Six focus groups, involving six to ten 

residents each, were held in purposefully selected retirement villages. Thematic analysis was 

undertaken to identify residents’ interpretation of ‘active living’ and ‘neighbourhood’, and 

describe environmental factors relating to active living. Five data sources were utilised in the 

quantitative component, the main of which was the comprehensive resident questionnaire, 

developed based on the qualitative findings, and administered to residents from 32 retirement 

villages selected from higher and lower walkable neighbourhoods (n=323). Most participants 

agreed to also wear an accelerometer during waking hours for seven days, which provided an 

objective measurement of physical activity (n=288). Other data sources included a brief village 

manager questionnaire, and objective environmental measures using geographical information 

systems and national Census data. 
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R E S U L T S  

Qualitative research found that residents understood active living to include physical activity and 

aspects of social participation. Salient environmental attributes included: a positive social 

environment; the availability of services and facilities; and the presence of suitable pedestrian 

infrastructure. 

In the quantitative analysis, walking was the most popular physical activity mode, and objectively-

measured activity was low. Independent of self-selection factors, built environmental perceptions 

were related to walking. Village aesthetics and fewer neighbourhood physical barriers were 

positively associated with leisure walking, while proximity to neighbourhood destinations was 

positively related to transport walking. Negative associations were found between various village 

perceptions (personal safety, street connectivity, and services and facilities) and brisk walking. 

Social environmental attributes were associated with self-reported physical activity. Significant 

factors included: more physical activity support from residents; weekly family contact; and more 

physical activity support from friends outside the village. Residents were more likely to be active 

when village general services and recreational facilities were used weekly or more, than not used 

at all. 

When jointly modelling built and social environmental factors, neighbourhood attributes 

significantly associated with walking included: closer objectively-measured distance to public 

transport; higher perceived proximity to destinations; higher perceived aesthetics score; and more 

physical activity support from family. Higher scores for perceived personal safety within the 

village reduced the odds of brisk walking, whereas more village amenities increased the odds of 

more social participation. 

C O N C L U S I O N  

Correlates of active living in retirement village residents included built and social environmental 

attributes of the village and neighbourhood environments. Multilevel interventions seeking to 

increase physical activity among residents are warranted. Moreover, attention needs to be given 

to the location of retirement villages in neighbourhoods to ensure they are supportive and suitable 

for facilitating an active lifestyle. Considering the way in which villages are designed, and how 

villages are connected to their surrounds, also warrants attention in order to support active living 

in an ageing population. 
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C H A P T E 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  A N D  R A T I O N A L E  

Active living is the integration of physical activity into everyday living. Substantial evidence 

supports the role of physical activity in reducing older adults’ risk of chronic disease (Nelson et al. 

2007; Heckman & McKelvie 2008), falls and fall-related injuries (Chang et al. 2004; American 

Geriatrics Society, British Geriatrics Society & American Academy of Orthopaedic Surgeons 

Panel on Falls Prevention 2001), and mobility disability (Paterson, Jones & Rice 2007; Paterson & 

Warburton 2010). Furthermore, physical activity is effective in promoting good mental well-

being and cognition (Mummery, Schofield & Caperchione 2004; Van Uffelen et al. 2008; Windle 

et al. 2010). Yet older adults – people aged 65 years and over – remain the least physically active 

population group (Chodzko-Zajko et al. 2009). Only half of older Australians report engaging in 

the recommended 150 minutes or more of weekly moderate-intensity activity (Armstrong, 

Bauman & Davies 2000; Sims et al. 2010). As Australia’s population ages, and the proportion of 

older people in society grows, effective interventions are needed to promote active lifestyles and 

encourage people to keep active as they age. 

To develop effective interventions, an understanding of factors associated with active living 

among older people is needed (King 2001). Social-ecological models are a useful framework for 

understanding the complex and dynamic interactions of multiple levels of factors influencing 

physical activity (Satariano & McAuley 2003; Sallis et al. 2006). Such influences include individual 

factors, social and built environmental factors, and public policy (McLeroy et al. 1988; Stokols 

1992). Moreover, because patterns of behaviour can be shaped by physical settings, understanding 

specific contextual influences on active living allows for interventions to be implemented within 

specific settings (Barker 1965; McLeroy et al. 1988; Poland, Green & Rootman 2000). 

Retirement villages are one setting of relevance to an increasing number of retired older 

Australians. 
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In Australia, the term ‘retirement village’ encompasses a wide range of neighbourhood housing 

forms and arrangements whereby older people live independently, have various support services 

provided, and have increased opportunities for social engagement (Jones et al. 2010). A small but 

increasing proportion of the older adult population are moving into retirement villages and similar 

living contexts (Stimson & McCrea 2004). A paucity of research has focused on healthy 

behaviours within these residential environments, with just a handful examining residents’ 

physical activity in relation to built and social environmental attributes (Joseph et al. 2005; 

Harris-Kojetin et al. 2005; Joseph & Zimring 2007; Kerr et al. 2011). However, no studies have 

concurrently and comprehensively examined built and social environments within the village and 

surrounding neighbourhood, and associations with active living in residents.   

It seems plausible that the local neighbourhood environment surrounding retirement villages 

would contribute to residents’ physical activity, given that they live independently and remain 

relatively mobile in terms of their ability to travel outside the retirement village. Unravelling 

environmental influences on active living among retirement village residents can inform the 

development of multilevel interventions that promote physical activity within the setting. 

Moreover, by studying the context of retirement villages within neighbourhoods, it is possible 

that greater policy implications may arise than when retirement village environments are 

considered in isolation. This provides the context in which the present research was framed. 

1 . 2  A I M  A N D  O B J E C T I V E S  

The overarching aim of this research was to explore active living in the context of Western 

Australian retirement villages, and further investigate associations with built and social 

environmental factors. More specifically, the objectives of the research were: 

 To understand how retirement village residents interpret the term ‘active living’; 

 To explore the meaning of ‘neighbourhood’ to residents of retirement villages; 

 To identify environmental aspects of the retirement village and neighbourhood 

thought to contribute to residents’ active living; 

 To construct a questionnaire for assessing built and social environmental features and 

active living in residents of retirement villages; 

 To investigate levels and modes of active living in retirement village residents using 

self-report and objective measurements; 

 To examine associations between perceived and objective environmental measures 

and active living among retirement village residents; and 

2 



 To examine built and social environmental correlates of active living. 

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

This thesis is comprised of 12 chapters. Following the introductory chapter, Chapter 2 outlines 

the importance of active living for older adults, introduces the Australian retirement village 

context, and critically assesses the literature surrounding environmental correlates of active living 

within the village setting. To study residents’ active living, an exploratory sequential mixed 

methods design, with two distinct research phases – an initial qualitative phase followed by a 

more substantive quantitative phase, was chosen, and the study design is overviewed in Chapter 3. 

In accordance with The University of Western Australia (UWA) Doctor of Philosophy Rule 

33.(1): 

A thesis may be presented in the form of a typescript, a published book or a paper or a series 

of papers which have been published in refereed journals. 

As such, results chapters are presented as a series of five manuscripts (one based on qualitative 

research, four based on quantitative research), which are currently at various stages of review and 

publication in peer-refereed journals. The first of these manuscripts, presented in Chapter 4, 

describes qualitative research methods and findings. Due to journal word limits, some qualitative 

findings pertinent to the thesis were not able to be included in the manuscript, thus are presented 

in Chapter 5. This chapter also connects the study’s qualitative and quantitative research phases by 

discussing the implications of the qualitative findings for the subsequent quantitative research 

phase, and presents the conceptual framework that guided the quantitative research. 

The methods and procedures for the quantitative research phase are detailed in Chapter 6 and 

Chapter 7 respectively. As with the qualitative findings, results from statistical analyses conducted 

as part of the quantitative research phase are presented in four manuscripts. It is duly noted that 

some inherent repetition exists in this manner of presentation, particularly within the 

introduction and methods sections of the manuscripts, but the results are unique to each 

manuscript. These are presented in Chapter 8 (village and resident correlates), Chapter 9 

(environmental perception correlates), Chapter 10 (social environmental correlates), and Chapter 

11 (social-ecological correlates). The final chapter – Chapter 12 – provides an overall 

interpretation and discussion of findings and conclusion to the thesis. 
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C H A P T E R  2  

 

 

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

 
 

2 . 1  I N T R O D U C T I O N  

This chapter reviews the relevant literature concerning the impact of built and social 

environments on active living in older adults, with an emphasis on those living in senior housing 

complexes such as retirement villages. Following the introduction, the second section describes 

the significance of active living to public health in terms of population ageing, the comprehensive 

health benefits of physical activity, and the observed physical activity levels of older adults. The 

next section presents theoretical perspectives for considering multilevel influences on physical 

activity, followed by an overview of the Australian retirement village setting. Studies examining 

multilevel influences on active living in retirement village residents are summarised, critiqued, 

and discussed in terms of identified gaps in knowledge in section five. Section six describes 

multilevel influences on active living among community-dwelling older adults, and this is 

followed by the chapter’s conclusion. 

2 . 2  P U B L I C  H E A L T H  S I G N I F I C A N C E  O F  A C T I V E  L I V I N G  

Physical inactivity is a significant and growing public health concern. Lack of physical activity is 

the fourth leading risk factor for global mortality, with approximately 3.2 million deaths each 

year attributable to insufficient physical activity (World Health Organization 2012b). In 2003, it 

independently accounted for 6.6% of the total burden of disease and injury in Australia (Begg et 

al. 2007). Furthermore, the rate of burden attributable to physical inactivity increases with age: 

for men and women 65 years or older, the burden was 8.5% and 9.9% respectively (Begg et al. 

2007). As well as the direct health consequences of physical inactivity, it also contributes to other 

risk factors such as high body mass, high blood cholesterol, and high blood pressure, all of which 
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can ultimately lead to cardiovascular disease – the second largest cause of burden in Australia 

(Begg et al. 2007). 

Active living is defined in the literature as a way of life that integrates any form of physical activity 

into the daily routine, be that exercise, recreational activities, household and occupational 

activities, or active transportation (Sallis, Linton & Kraft 2005; Sallis et al. 2006). Encouraging 

older adults to remain physically active as they age is especially important in light of population 

ageing, the comprehensive and well-documented health benefits afforded from active lifestyles, 

and the low levels of physical activity observed in older adults. These reasons are elaborated 

below. 

2 . 2 . 1  P O P U L A T I O N  A G E I N G  

Last year marked the commencement of the baby boomer generation – people born between 

1946 and 1965 (Australian Bureau of Statistics 2003) – reaching the age of 65 years. In 2006, 

18.0% of Australia’s population was aged over 60 years, and it is estimated that this proportion 

will increase to 30.0% by the year 2050 (Australian Bureau of Statistics 2006). The ageing 

demographic shift is also evident on a global scale, with the worldwide percentage of people aged 

60 years or over expected to reach 22.0% in 2050; and for the first time in history, a larger 

population than that of children aged up to 14 years (United Nations 2006). 

The ageing of the population has critical implications for public health, in terms of current and 

future incidence and prevalence of poor health conditions and disability (Satariano 2006). Older 

people are the most frequent users of the health care system, and health spending on Australians 

over 65 years is estimated to increase seven-fold by 2050 (The Treasury 2010). However, 

physical inactivity is one well-established, modifiable risk factor for poor health; hence the 

importance of promoting physical activity is magnified with population ageing. 

2 . 2 . 2  H E A L T H  B E N E F I T S  O F  P H Y S I C A L  A C T I V I T Y  

Regular physical activity at any age, but particularly in later life, has considerable physical and 

mental health benefits. Being physically active reduces risk of cardiovascular disease, stroke, 

hypertension, type II diabetes, osteoporosis, obesity, some cancers – particularly colon and breast 

cancer – anxiety, and depression (Bauman 2004; Nelson et al. 2007; Haskell et al. 2007; 

Heckman & McKelvie 2008; Chodzko-Zajko et al. 2009). The beneficial effect of physical activity 

on all-cause mortality has even been reported for those aged over 75 years, indicating activity to 

be health protective irrespective of age (Paganini-Hill, Kawas & Corrada 2011). Moreover, 
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additional health benefits for older adults include reducing the risk of falls and fall-related injuries, 

like fracturing bones (Chang et al. 2004; American Geriatrics Society, British Geriatrics Society & 

American Academy of Orthopaedic Surgeons Panel on Falls Prevention 2001), and preventing 

functional limitations and mobility disability, thus allowing older adults to continue living 

independently for longer (Paterson, Jones & Rice 2007; Paterson & Warburton 2010). Physical 

activity is also effective in promoting good mental well-being and cognition (Mummery, Schofield 

& Caperchione 2004; Fox et al. 2007; Van Uffelen et al. 2008; Benedetti et al. 2008; Windle et 

al. 2010). Furthermore, physical activity can be effectively used to treat a number of chronic 

conditions (e.g., coronary heart disease, peripheral vascular disease, high cholesterol, 

osteoarthritis, and chronic obstructive pulmonary disease), as well as manage the effects of 

depression and anxiety disorders, dementia, pain, and stroke (Nelson et al. 2007). 

To gain the above health benefits of physical activity however, sufficient amounts of physical 

activity are needed. In Australia, adults of all ages are recommended to participate in at least 30 

minutes of moderate-intensity physical activity on most, preferably all, days of the week 

(Department of Health and Ageing 2010). Recently, physical activity recommendations specific to 

older Australians were formulated, and stipulate that older adults should also engage in a range of 

physical activities incorporating aerobic activity, strength training, and balance and flexibility 

exercises (Sims et al. 2010). This is consistent with older adult physical activity recommendations 

endorsed by the American College of Sports Medicine and the American Heart Association 

(Nelson et al. 2007). 

2 . 2 . 3  P H Y S I C A L  A C T I V I T Y  L E V E L S  O F  O L D E R  P E O P L E  

Older adults are the least physically active population group (Prohaska et al. 2006; Chodzko-

Zajko et al. 2009). Just half of older Australian’s engage in the recommended 150 or more 

minutes of weekly moderate-intensity physical activity (Armstrong, Bauman & Davies 2000; Sims 

et al. 2010). Similarly, in Western Australia, 52.5% of adults aged 45 years and over are 

sufficiently active, while 15.4% are inactive (Saarloos et al. 2008). Older people are also the least 

physically active population group in other developed countries, with nationally representative 

data from the United States (US) indicating that 26.9% of people aged over 60 years engage in 

150 or more minutes of leisure-time weekly physical activity (Hughes, McDowell & Brody 2008). 

However, this figure was based on self-reported data. When physical activity was measured 

objectively, the prevalence dropped to a mere 2.4% engaging in sufficient physical activity 

(Troiano et al. 2008). Moreover, the rate at which participation in sufficient activity declines with 

age is alarming; in Western Australia, for example, self-reported prevalence significantly declines 
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from 58.0% in adults aged 45 to 49 years, to just 30.0% in those aged 80 years or more (Saarloos 

et al. 2008). 

Evidence from Australia and other countries indicates that the most common form of physical 

activity older adults engage in is walking (Tudor-Locke et al. 2002; Eyler et al. 2003; Taylor et al. 

2004). It is a highly accessible, low cost form of physical activity that can easily be integrated into 

daily routines (Lee & Moudon 2004). Walking can be done for recreation or transport-related 

purposes. In Western Australia, walking for recreation or exercise is the most popular type of 

physical activity reported by people aged over 45 years (57.0%), followed by gardening (45.2%) 

and walking for transport (24.6%) (Saarloos et al. 2008). On the whole, it is clear that 

encouraging more physical activity is an important public health priority for maintaining 

independence and well-being, and is a critical issue facing the older adult population at present. 

Therefore, effective physical activity interventions are needed to keep people active as they age. 

2 . 3  C O N T E X T U A L I S I N G  A C T I V E  L I V I N G  

In order to develop health-enhancing interventions that successfully promote active living, an 

understanding of factors associated with active living among older adults is required (King 2001). 

By studying active living correlates, knowledge of modifiable factors influencing active living can 

be used to guide the development of interventions that change levels of physical activity behaviour 

(Prohaska et al. 2006). 

Participation in physical activity typically occurs in a specific location (Sallis et al. 2006). For 

example, walking is primarily undertaken in neighbourhood streets and public open spaces (Lee & 

Moudon 2004). Considering the context or environment in which physical activity, or any other 

individual behaviour, occurs is a distinguishing feature of social-ecological approaches (Sallis et al. 

2006), and this is expounded upon below. 

2 . 3 . 1  T H E O R E T I C A L  U N D E R P I N N I N G S  O F  M U L T I L E V E L  F A C T O R S  

I N F L U E N C I N G  A C T I V E  L I V I N G  

The potential of theoretical frameworks or models in guiding the development of health 

promotion interventions is considerable (Nutbeam & Harris 2004). Social-ecological models in 

particular, are a useful framework for identifying factors that need to be addressed to encourage 

active living at the population level (Satariano & McAuley 2003; Sallis et al. 2006). Four core 

concepts underpin social-ecological models: multiple levels of factors influence healthy behaviour, 
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from individual factors through to a wide range of social and environmental factors; complex and 

dynamic interactions of multilevel factors work together to influence behaviour; social-ecological 

models are most useful when tailored to specific health behaviours; and interventions 

systematically targeting multilevel factors of influence are most effective in changing behaviours at 

the population level (Glanz, Rimer & Viswanath 2008; Stokols 1992; Sallis et al. 2006). Social-

ecological models can be readily applied to active living, which is influenced by multilevel factors 

including: interpersonal relationships and cultural processes (e.g., social networks and social 

support systems); physical environment factors (e.g., built and natural environment); 

organisational factors (e.g., rules and regulations within institutions); community factors (e.g., 

networks and relationships among organisations); and public policy (e.g., laws and policies) 

(McLeroy et al. 1988; Stokols 1992). 

The importance of environmental influences on the ageing process is also recognised in several 

prominent environmental gerontology theories (Lawton & Simon 1968; Lawton & Nahemow 

1973; Kahana 1982). These theories illustrate the interplay between person and environment, and 

continue to influence conceptual thinking in the discipline (Wahl, Iwarsson & Oswald 2012). For 

older adults, the impact of the environment may be even more pronounced because of increased 

susceptibility and vulnerability to physical environmental barriers (Iwarsson 2005). But at the 

same time, it is also recognised that environmental features conducive to functioning may act as 

environmental buoys (Glass & Balfour 2003; Satariano 2006). An environmental buoy is defined 

as a facilitating aspect of the environment that supports a person’s activities despite the presence 

of functional limitations (Spivock et al. 2008). Examples of environmental buoys for active living 

include the quality of pedestrian infrastructure (e.g., walking path surface and topography), 

adaptation of signage (e.g., sufficient time provided at pedestrian crossings to walk across the 

road), and accessibility of elements surrounding pedestrian networks (e.g., destinations to walk to 

and public transport options) (Spivock, Gauvin & Brodeur 2007). As such, the environment may 

differentially influence older people’s participation in physical activity more so than younger, 

more able-bodied adults (Shigematsu et al. 2009; Cao, Mokhtarian & Handy 2010). 

2 . 3 . 2  D E F I N I N G  B U I L T  A N D  S O C I A L  E N V I R O N M E N T S  

As evidenced in social-ecological models of behaviour, the environment is multidimensional and 

can take on different meanings in different research situations (Stokols 1992; Lawton 1980). 

Therefore, definitions are provided for the two environmental aspects considered in greater detail 

in this thesis – the built environment and the social environment. 
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The built environment refers to all factors relating to the physical environment insofar as they are 

shaped by human activity (Lorenc et al. 2012). Built environmental features include attributes 

created by people, for example, land-use patterns, transportation systems, and urban design 

characteristics, all of which may influence physical activity. In addition, it is also possible to 

amend or modify naturally occurring elements within the physical environment, to form a more 

supportive built environment for physical activity (e.g., beach access points, recreational 

parklands, and public open space). 

There is no universally agreed upon definition of what constitutes the social environment; 

however key elements generally include social relationships and social support (Ståhl et al. 2001; 

McNeill, Kreuter & Subramanian 2006). Social environmental factors may directly or indirectly 

influence physical activity. McNeill and colleagues (2006) identified five dimensions commonly 

found in the literature, which relate to physical activity, either conceptually or empirically, and 

are amenable to change. These included: social support and social networks; socioeconomic 

position and income inequality; racial discrimination; social cohesion and social capital; and 

neighbourhood social composition factors (McNeill, Kreuter & Subramanian 2006). As such, the 

distribution of social factors in space may overlap with some aspects of the built environment 

(Lorenc et al. 2012). 

2 . 3 . 3  A  S E T T I N G S  A P P R O A C H  T O  H E A L T H  P R O M O T I O N  

By understanding the role that built and social environmental characteristics play in supporting 

and enabling older adults to lead more active lifestyles, interventions can be implemented in 

specific settings (McLeroy et al. 1988). Patterns of behaviour can be shaped by physical settings 

(Barker 1965), making the concept of settings fundamental to understanding contextual 

influences on healthy behaviours (Poland, Green & Rootman 2000). Settings are defined as 

locations where various personal or interpersonal situations occur regularly (Stokols 1992). 

Settings have physical boundaries, a range of people with defined roles who engage in daily 

activities within the context, and an organisational structure (World Health Organization 2012a). 

Utilising a settings-based approach to health promotion has been advocated by the World Health 

Organisation (2012a), particularly through the 1986 Ottawa Charter for Heath Promotion, which 

focuses on supportive environments for health as one of its strategies (World Health Organization 

1986). While examples of settings include schools, workplaces, hospitals, and cities, one more 

specific to the older adult population is that of retirement villages. To date, this is a relatively 

unexplored setting for health promotion efforts. 
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2 . 4  T H E  A U S T R A L I A N  R E T I R E M E N T  V I L L A G E  S E T T I N G  

Housing needs change across the life course, and a broad spectrum of neighbourhood housing 

options exists for seniors. In general, older Western Australian’s housing arrangements are driven 

by a desire to remain independent; for many this involves remaining in their existing home and 

making appropriate modifications, but for some it involves relocation (Boldy et al. 2011). In 

Australia, one housing form that older adults may choose to relocate is retirement village living. 

While not all older adults will choose to live in this form of housing, retirement villages are 

emerging as a key service sector for a growing proportion of older Australians (Jones et al. 2010). 

2 . 4 . 1  D E F I N I N G  R E T I R E M E N T  V I L L A G E  

The growth in the number and diversity of retirement villages in recent years makes it difficult to 

classify this housing form in a way that suitably reflects the services and facilities provided within 

them (Jones et al. 2010). Indeed, terminology differs greatly and a clear definition of what 

constitutes a retirement village is lacking. For the purposes of this thesis, a retirement village can 

be described in general terms as a housing development designed specifically to cater to the needs 

and lifestyle of older adults (Retirement Village Association 2010). Residents live independently, 

thus distinguishing retirement villages from residential aged care facilities or nursing homes, and 

do not require high levels of care and support (Jones et al. 2010). Nevertheless, retirement 

villages may be co-located with aged care facilities in some situations. Retirement villages 

typically provide independent accommodation and optional support services for older people. 

I n t e r n a t i o n a l  c o m p a r i s o n s  o f  s i m i l a r  s e n i o r  h o u s i n g  o p t i o n s  

The difficulty in defining Australian retirement villages also makes comparisons with similar 

senior housing forms difficult from an international perspective. This is because the same 

terminology used in Australia can take on different meanings in other countries around the world, 

while different terms may have the same meaning everywhere (Jones et al. 2010). In general, 

Australian retirement villages can be likened to retirement villages in the United Kingdom (UK) 

and New Zealand, and to independent living facilities in the US. 

Similar to Australia, there is no universally agreed definition of what constitutes a retirement 

village in the UK (Bernard et al. 2012). Retirement villages are a collection of individual 

residences for older adults who are in relatively good health and able to live independently 

(Graham & Tuffin 2004). A range of social and recreational activities may be provided, and often 
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times a community centre provides a common meeting area (Graham & Tuffin 2004). Thus, the 

nature of retirement villages in both Australia and the UK is very similar. 

Some terms used to describe senior housing options may be more country-specific and have clear 

definitions; one such example are Continuing Care Retirement Communities (CCRCs) in the US 

(Jones et al. 2010). These provide a spectrum of living units, ranging from independent living to 

assisted living to nursing care, within one location that adopts a campus-style design (Laws 1993; 

Gibler, Moschis & Lee 1998). Often, older adults will move into CCRCs when in good health, 

and then as the need arises, more supportive housing or additional services are provided (Gibler, 

Moschis & Lee 1998). That is, CCRCs guarantee the provision of nursing care if and when it is 

needed by residents (Laws 1993). Also, CCRCs charge an entrance fee and a monthly 

maintenance fee to residents, who must sign a contract with the CCRC, thus ensuring care for the 

remainder of their life (Laws 1993). Only the independent living component of CCRCs appears 

to resonate with the Australian retirement village setting. 

Another popular senior housing form in the US is that of naturally occurring retirement 

communities, defined by Grant-Savela (2010a; 2010b) as places where a high percentage of older 

people live, even though they were not planned, developed, or marketed specifically for the older 

adult population. Such communities may be found in places where people have aged in place, that 

is, individuals have stayed living in the same area and are now considered to be of senior age 

(Cohen-Mansfield, Dakheel-Ali & Frank 2010). Naturally occurring retirement communities may 

be found within towns or certain neighbourhood areas (i.e., horizontal models) or in high-rise 

apartment buildings within communities (i.e., vertical models) (Bronstein, Gellis & Kenaley 

2011). Some of these communities may have established support services that enable residents to 

continue living independently in their own homes (Hildebrand & Neufeld 2009). Given that 

naturally occurring retirement communities are not purpose-built senior housing developments, 

they are not seen to be similar to the Australian retirement village context.   

2 . 4 . 2  T H E  R E T I R E M E N T  V I L L A G E  I N D U S T R Y  

In Australia, retirement villages first began to be developed in the early 1980s by private sector 

and not-for-profit organisations (Jones et al. 2010). Since then, they have been recognised as the 

fastest growing type of housing development for older Australians (Jones et al. 2010). In 2008, it 

was estimated that there were 1,756 retirement villages across Australia (McMullen & Towart 

2008). The industry continues to expand rapidly; in 2010, approximately 500 new retirement 

villages were proposed, approved, or under construction nationally (Retirement Village 
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Association 2010). The current trend in retirement community living reflects recognition of the 

potential profit to be made from housing the older adult population (Laws 1993). However, a 

challenge facing the industry is the availability of suitably located and priced land for retirement 

village development (Jones et al. 2010). As such, new retirement villages are being increasingly 

located on urban fringes, where land prices are lower, but transport, community, and social 

infrastructure are in short supply (Retirement Village Association 2010). 

2 . 4 . 3  R E T I R E M E N T  V I L L A G E  D E S I G N  

The most common type of residence provided within retirement villages are independent living 

units – dwellings that stand alone or form part of a complex, depending on the nature of the 

development (Retirement Village Association 2010). These are suited for retirees who choose to 

continue living independently, but within a more supportive living environment. On average, 

Australian retirement villages contain approximately 47 independent living units; however, the 

median number of living units is closer to about 23 per village, indicating that great variation 

exists in the overall size of retirement villages (McMullen & Towart 2008). As the retirement 

village industry expands, newer villages are increasing in size, and the average number of 

independent living units provided within villages is closer to 100 (McMullen & Towart 2008) 

In addition to providing independent living units, many retirement villages also provide a range of 

supportive village services for residents to use (Gardner, Browning & Kendig 2005; Jones et al. 

2010). Support services vary greatly across retirement villages, but generally enhance resident 

well-being and reduce vulnerability to adverse physical and social events. They include on-site 

management, general property maintenance, social and recreational activities, group transport, 

limited supervision (e.g., personal alerts or emergency call systems), and social support (Jones et 

al. 2010). On occasion, retirement villages may be within a gated area segregated from the wider 

neighbourhood community in which it is located. Often, the inclusion of added safety and security 

features is perceived to be one of the most attractive features of retirement village living for older 

people (Retirement Village Association 2010). 

2 . 4 . 4  R E T I R E M E N T  V I L L A G E  R E S I D E N T S  

In Australia, a small but increasing number of retired older adults are moving into retirement 

villages. Current estimates suggest that 4.8% of Australians aged over 65 years reside in 

retirement villages; some 127,808 persons (Jones et al. 2010). Meanwhile, industry estimates 

suggest that 15,000 to 16,000 older Western Australians live in retirement villages, and Perth has 
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the highest proportion of any Australian capital city for people aged 65 years and over living in 

retirement villages (8.0%) (Department of Commerce 2010). With an ageing population and a 

greater understanding of the benefits of retirement village living, it is likely that such proportions 

will increase (Productivity Commission 2011), thus highlighting the potential importance of 

retirement villages as a setting that can influence the health and quality of life of older people. 

Stimson and McCrea (2004) describe the typical Australian retirement village resident as coming 

from a ‘white collar’ background and moving into the village between the ages of 70 to 74 years. 

In general, there are more female than male residents, and 60.0% of residents live with their 

spouse or partner. The majority of residents living alone are female (85.0%). 

Using a push-pull framework to model the decision process of older people relocating into 

retirement villages, Stimson and McCrea (2004) identified push factors as: wanting a change in 

lifestyle; difficulty in maintaining a dwelling; social isolation; and declining health and mobility. 

Pull factors were: village environment and affordability (e.g., village services and facilities 

provided); location of the village (e.g., access to public transport and distance to recreational 

facilities); and maintenance of existing lifestyle and familiarity (e.g., close to previously used 

services, proximity to family and friends, and familiarity of area) (Stimson & McCrea 2004). 

Similar push and pull factors have been identified in US studies (Gibler, Moschis & Lee 1998; 

Groger & Kinney 2006). 

2 . 4 . 5  A  S E T T I N G  T O  E N H A N C E  P H Y S I C A L  A C T I V I T Y ?  

Encouraging retirement village residents to be physically active has additional benefits beyond 

those already described in previous sections. For example, when retirement village residents are 

physically active, this has the potential to delay the need for moving into more intensive aged care 

facilities. Retirement villages can potentially be ideal settings for interventions targeting physical 

activity and other healthy behaviours (Harris, Grootjans & Wenham 2008). This is partly because 

older adults are generally seeking a lifestyle change when relocating into a retirement village, 

hence may be more amenable to changing behaviour patterns (Stimson & McCrea 2004). For 

some older people, moving to a retirement village represents a new phase of life with ‘more time 

for oneself’ when it also coincides with retirement from the workforce. From an organisational 

perspective, retirement villages may also be a receptive setting for physical activity interventions 

because structures are in place that make them more amenable to a settings-based approach (e.g., 

residents’ committees) (Harris, Grootjans & Wenham 2008). Finally, many retirement villages 

appear to provide recreational facilities and environments that appear conducive to physical 

activity. This reinforces the idea that health is created in the relationships between individuals and 
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their environment, thus reflecting social-ecological models of behaviour (Poland, Green & 

Rootman 2000). 

2 . 5  M U L T I L E V E L  F A C T O R S  I N F L U E N C I N G  A C T I V E  L I V I N G  I N  

R E T I R E M E N T  V I L L A G E  R E S I D E N T S  

A comprehensive review of the literature was undertaken to identify studies that have examined 

physical activity within the context of retirement villages. Given the absence of universally 

consistent terminology describing retirement villages and similar senior housing environments 

around the world, only research primarily involving independent living residents of purpose-built 

senior housing developments was considered. Thus, studies conducted within assisted living 

facilities, nursing homes, aged care facilities, or naturally occurring retirement communities were 

excluded. Furthermore, research conducted within CCRC settings was only considered when 

independent living residents were part of the study’s sample. In other words, the sample did not 

need to be exclusively independent living residents, but if assisted living or nursing care residents 

were sampled, the study needed to include independent living residents also. In cases where 

journal articles did not explicitly state or differentiate between the types of CCRC residents who 

were studied (i.e., independent living, assisted living, or nursing care), these were excluded from 

the literature review. 

A handful of studies to date have examined physical activity within the retirement village context, 

and even fewer have given consideration to environmental factors influencing behaviour. Only 13 

journal articles, representing ten studies, were sourced. This included recently published findings 

from a qualitative study (Bjornsdottir, Arnadottir & Halldorsdottir 2012), with the remaining 12 

articles based on quantitative research studies. Two papers from an Australian study compared 

physical activity among retirement village residents with community-dwelling older adults (Miller 

& Buys 2007; Buys & Miller 2007). Four studies examined individual factors associated with 

physical activity; two were conducted within CCRCs and only considered individual factors 

(Resnick 2001; Zalewski et al. 2009), while the other two primarily examined individual factors, 

but alongside a limited number of social or physical environmental variables (Pollard, Taylor & 

Smith 2000; Resnick & D'Adamo 2011). Based on the same dataset, three journal articles 

examined built environmental attributes within retirement communities and their associations 

with residents’ physical activity more explicitly (Joseph et al. 2005; Harris-Kojetin et al. 2005; 

Joseph & Zimring 2007). Kerr et al. (2011) described the development of an audit tool to 

specifically measure the built environment within retirement communities, and presented 
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reliability and validity findings. Finally, two studies focussed on the feasibility and acceptability of 

conducting multilevel interventions promoting physical activity within CCRCs (Rosenberg et al. 

2009; Rosenberg et al. 2012). 

Overall, the research purposes of the identified studies varied greatly; nevertheless, these are 

reviewed in the sub-sections to follow. The review is presented thematically, first considering the 

findings and methodologies of studies in relation to physical activity levels. Then, multilevel 

factors influencing the physical activity levels of retirement village residents, which were assessed 

in most of the identified studies, are presented according to individual, social environmental, and 

built environmental factors. Finally, identified gaps in knowledge are addressed. 

2 . 5 . 1  P H Y S I C A L  A C T I V I T Y  L E V E L S  O F  R E S I D E N T S  

Across the identified studies, levels of physical activity were measured in different ways and found 

to differ greatly. Most assessed physical activity using self-reported measures, though some used 

objective measurement. The Australian study also compared residents’ physical activity with 

physical activity among community-dwelling older adults (i.e., seniors not living in retirement 

villages). 

S e l f - r e p o r t  p h y s i c a l  a c t i v i t y  m e a s u r e s  

One study found that 50.0% of participants engaged in 20 minutes of continuous aerobic exercise 

at least three time per week (Resnick 2001), while another reported that approximately 55.0% of 

residents participated in an average of 30 minutes of exercise daily, measured using a moderate-

intensity exercise subscale (Resnick & D'Adamo 2011). Both studies were conducted within a 

single CCRC (Resnick 2001; Resnick & D'Adamo 2011). Yet, in a convenience sample of 

residents from five US retirement communities, only 15.0% engaged in physical activities that 

improve and maintain muscular strength, muscular endurance, and flexibility (Pollard, Taylor & 

Smith 2000). While this appears to be a much lower prevalence than that identified in the two 

previous studies, it is possibly because of differences in the types of physical activities considered. 

Pollard and colleagues (2000) assessed strength and flexibility activities, while the other two 

studies considered aerobic activities (Resnick 2001; Resnick & D'Adamo 2011). 

Two journal articles using the same dataset of 398 CCRCs, considered three physical activity 

participation measures: overall physical activity levels; participation in particular physical 

activities; and walking to meals (Joseph et al. 2005; Harris-Kojetin et al. 2005). All measures 

were reported by management as to their observations of residents’ participation in physical 
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activity. It was observed that 43.0% of independent living residents participated in physical 

activity for at least 30 minutes duration three times a week (Joseph et al. 2005; Harris-Kojetin et 

al. 2005). Moreover, the most popular type of physical activity was walking, with 72.0% of 

independent living residents observed as walking at least weekly (Joseph et al. 2005; Harris-

Kojetin et al. 2005). In terms of walking without assistance, on a regular basis, and specifically to 

meals (offered to residents on campus in most communities), it was observed that 87.0% of 

independent living residents engaged in this (Joseph et al. 2005). The proxy measurement of 

residents’ physical activity levels, whereby management reported the general levels of physical 

activity participation by residents based on their own observations and recorded information 

available at the time of survey completion, is clearly problematic; limitations arise not only 

because it involves lay observations of individual behaviour, but especially because independent 

living residents are more likely to engage in physical activity off-campus and on their own (Joseph 

et al. 2005; Harris-Kojetin et al. 2005). As such, proxy reports by management do not provide an 

accurate assessment of the full range of physical activities that residents participate in. 

In physical activity research generally, limitations to self-report measures include susceptibility to 

recall and reporting bias, and difficulties in accurately reporting low-intensity activities in 

particular (Washburn 2000; Harris et al. 2009b). For older adults, who may struggle with 

memory loss and who are more likely to engage in a greater amount of low-intensity activity, 

these limitations may have a more pronounced effect. To overcome the limitations of self-report 

and proxy measures of physical activity, objective assessment is growing in popularity (Ward et 

al. 2005). 

O b j e c t i v e  p h y s i c a l  a c t i v i t y  m e a s u r e s  

Using objective measurement techniques, such as pedometers or accelerometers, provides a more 

valid measure of physical activity in older adults (Rowe et al. 2007; Ewald, McEvoy & Attia 2010; 

Harris et al. 2009a), and is more sensitive in determining significant relationships between 

physical activity and mental health outcomes (Parker 2008). Four identified studies reported 

objectively-measured physical activity in residents, though all used different measurement devices 

(Zalewski et al. 2009; Rosenberg et al. 2009; Kerr et al. 2011; Rosenberg et al. 2012). One 

study used StepWatch activity monitors – dual-axis accelerometers designed to count steps – that 

were attached to residents’ ankle and worn for seven days (Zalewski et al. 2009). Mean steps per 

day were reported to be 8,130 (standard deviation [SD]=2,861) (Zalewski et al. 2009). 

Meanwhile, two studies focussing on the feasibility and acceptability of multilevel interventions in 

retirement communities assessed walking using pedometers (Rosenberg et al. 2009; Rosenberg et 
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al. 2012). At baseline, mean daily step count was 3,020 (SD=1,858) in one study (Rosenberg et 

al. 2009), and median steps per day was 2,931 (interquartile range [IQR]=1,739-4,530) in the 

other (Rosenberg et al. 2012). The differences in observed step counts between Zalewski et al. 

(2009) and Rosenberg et al. (2009; 2012) may be due to the different research designs and 

purposes of the studies, in that the intervention studies included criteria excluding residents who 

were regularly physically active (Rosenberg et al. 2009; Rosenberg et al. 2012). Another reason 

may be due to the differences in measuring steps by pedometers (Rosenberg et al. 2009; 

Rosenberg et al. 2012) and accelerometers (Zalewski et al. 2009). Instead of step count, another 

study used accelerometers (Actigraph devices worn for seven days) to objectively measure 

physical activity, which was operationalised as total moderate-to-vigorous physical activity 

(MVPA) (Kerr et al. 2011). Study participants, who were living in serviced retirement 

communities located in the US, engaged in 6.5 minutes of daily MVPA on average (SD=9.6) (Kerr 

et al. 2011). 

While accelerometers provide a more precise measure of total physical activity, they are unable to 

measure particular physical activity modes undertaken (e.g., walking for recreation or transport). 

A benefit of self-reported physical activity is that measures are able to provide specific information 

on the types of physical activities undertaken, whereas objective measurements cannot. 

Therefore, combining self-report and objective measures can provide a more accurate assessment 

of physical activity alongside an interpretable context (Harris et al. 2009a). Only one study 

combined self-report and objective measurements of physical activity; however, the self-report 

instrument chosen was not behaviour-specific, and no explicit comparisons were made between 

the two measurement types (Zalewski et al. 2009). 

C o m p a r i s o n s  w i t h  c o m m u n i t y - d w e l l i n g  o l d e r  a d u l t s  

Using self-report measures of physical activity, an Australian study compared the physical activity 

levels of retirement village residents with community-dwelling older adults, and found residents 

to be more active than their peers (Miller & Buys 2007; Buys & Miller 2007). Miller and Buys 

(2007) reported that residents from 25 retirement villages located in the Brisbane metropolitan 

region were more likely than seniors living in their own homes in the community to go walking, 

dancing, and participate in lawn bowls. This was despite retirement village residents being 

relatively older and in poorer health. Using the same data stratified by gender and age, very old 

men (i.e., ≥75 years) residing in retirement villages were also more likely than community-

dwelling very old men to report some walking, more frequent walking, and participation in a 

greater number of leisure activities overall (Buys & Miller 2007). In both journal articles, the 
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authors suggest that the retirement village setting fosters physical activity among residents, and 

highlight the need for future research to consider how and why the social and physical 

environments of retirement villages facilitate an active lifestyle (Miller & Buys 2007; Buys & 

Miller 2007). Furthermore, they call for longitudinal research designs to determine whether 

active older people move into retirement villages to maintain active lifestyles or whether living in 

a retirement village fosters active living (Miller & Buys 2007; Buys & Miller 2007). This raises the 

methodological issue of residential self-selection. 

R e s i d e n t i a l  s e l f - s e l e c t i o n  

Residential self-selection occurs when individuals predisposed to certain behaviours purposefully 

seek to live in environments conducive to their preferred behaviour (Mokhtarian & Cao 2008). 

Associations between environmental attributes and behaviour may be biased when self-selection is 

not taken into account (Cao, Mokhtarian & Handy 2009; Boone-Heinonen et al. 2011). For 

example, already active older adults may choose to relocate to retirement villages and 

neighbourhoods supportive of physical activity opportunities. In one study considering the 

influence of self-selection within the context of senior housing settings, Grant-Savela (2010b) 

found evidence that older adults did indeed self-select into retirement communities based on the 

supportive recreational environment provided. Residential self-selection is important to consider 

when studying the physical activity behaviour of retirement village residents and making 

comparisons with community-dwelling older adults. 

2 . 5 . 2  I N D I V I D U A L  F A C T O R S  

Four studies considered individual factors and associations with active living (Resnick 2001; 

Resnick & D'Adamo 2011; Pollard, Taylor & Smith 2000; Zalewski et al. 2009). Resnick (2001) 

found self-efficacy (i.e., confidence in one’s ability to be physically active), outcome expectations 

(i.e., perceived consequences of being physically active), and past exercise behaviour to be 

directly associated with physical activity, while physical and mental health, chronic illness, 

gender, and marital status were indirectly associated through self-efficacy and outcome 

expectations. In another study, self-efficacy and negative outcome expectations directly 

influenced the exercise behaviour of residents (Resnick & D'Adamo 2011). Marital status 

indirectly influenced physical activity through self-efficacy, while resilience, health, pain, and fear 

of falling indirectly influenced physical activity through negative outcome expectations (Resnick & 

D'Adamo 2011). Belief in ability and positive attitude were the best predictors of physical activity 

in one study (Pollard, Taylor & Smith 2000), while physical ability (as measured by comfortable 
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gait speed, fast gait speed, and the six-minute walk test) was unrelated to both objectively-

measured and self-reported physical activity in another (Zalewski et al. 2009). 

2 . 5 . 3  S O C I A L  E N V I R O N M E N T A L  F A C T O R S  

Only three identified studies considered social environmental factors influencing active living 

among residents (Bjornsdottir, Arnadottir & Halldorsdottir 2012; Pollard, Taylor & Smith 2000; 

Harris-Kojetin et al. 2005). One was a qualitative study involving in-depth interviews of ten 

women from seven retirement communities in Scandinavia (Bjornsdottir, Arnadottir & 

Halldorsdottir 2012). Social environmental facilitators identified in this study included the 

physical activity ‘culture’ within the retirement community and encouragement from community 

staff (Bjornsdottir, Arnadottir & Halldorsdottir 2012). 

Of the 22 physical activity correlates studied by Pollard and colleagues (2000), one included social 

influence, operationalised as my spouse, family members, or friends encourage me to exercise, 

and friends often exercise with me. Social influence was found to be significantly correlated with 

all physical activity measures examined (i.e., energy expenditure, endurance activity level, 

strength activity level, and flexibility activity level), but was no longer significant in the 

multivariate analyses (Pollard, Taylor & Smith 2000). 

The third study that considered the role of the social environment found residents to be more 

physically active in retirement community campuses with greater resident support for physical 

activity and management that placed more importance on encouraging physical activity (Harris-

Kojetin et al. 2005). While the findings of this study suggest that the social environment – 

involving management, staff, and residents – to be valuable in encouraging residents’ physical 

activity levels, a major limitation of the study was the use of a proxy physical activity measure 

through reported observations by management (Harris-Kojetin et al. 2005). 

In light of the paucity of studies to date, more research is needed that considers social 

environmental correlates of active living among retirement village residents. This seems 

particularly warranted given recognition elsewhere on the importance of the social realm within 

retirement villages. Retirement villages, for example, are seen to enhance social life through the 

rich availability of social activities provided within them (McDonald 1997; Menec et al. 2009). 

Others have also suggested that retirement villages may be well-placed to act as sources of social 

capital, offering social networks, mutual aid and trust, along with shared norms of behaviour 

(Clark & McCann 2003). One Australian study highlighted village social life (i.e., sense of 

community, companionship, increased opportunities for friendship, and social activities) as 
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enhancing residents’ quality of life when moving into retirement villages (Gardner, Browning & 

Kendig 2005). However, the extent to which the social environment within retirement villages 

contributes to residents’ physical activity needs to be investigated further. In addition, social ties 

with people living outside of retirement villages often continue even though an individual may 

move into a retirement village (McDonald 1997; Gardner, Browning & Kendig 2005; Buys 2001; 

Potts 1997). Thus, jointly considering the influence of social environmental factors outside of the 

village alongside those within the village is warranted. This has not been explored empirically to 

date, although touched upon in the qualitative study, which found that social support from family 

to be physically active was important for women living in retirement communities (Bjornsdottir, 

Arnadottir & Halldorsdottir 2012). 

2 . 5 . 4  B U I L T  E N V I R O N M E N T A L  F A C T O R S  

Five studies considered built environmental factors associated with physical activity within 

retirement villages, with recreational facilities and walking environments being the environmental 

aspects studied mostly (Pollard, Taylor & Smith 2000; Resnick & D'Adamo 2011; Joseph et al. 

2005; Kerr et al. 2011; Joseph & Zimring 2007). Pollard and colleagues (2000) reported access 

to facilities (not described further beyond this) to be significantly correlated with all physical 

activity measures examined (i.e., energy expenditure, endurance activity level, strength activity 

level, and flexibility activity level), though it did not retain statistical significance in multivariate 

analyses (Pollard, Taylor & Smith 2000). Similarly, use of a CCRC wellness centre, measured as 

participation in exercise classes and use of exercise equipment or the swimming pool during 

structured classes, was neither directly nor indirectly associated with physical activity (Resnick & 

D'Adamo 2011). However, the authors note that most residents utilised the facility during 

unstructured time periods rather than attending the scheduled exercise classes. Thus, even though 

no relationship was found, this may have been due to the way in which the environmental variable 

was measured, and the availability and convenience of having exercise options within the CCRC 

may have contributed to residents’ physical activity (Resnick & D'Adamo 2011). 

In another study, residents participating in 30 minutes of physical activity three times a week 

were more likely to have onsite access to walking paths and a golf course, while participation in 

specific physical activities types (e.g., aerobics, swimming, golf, and bowling) was significantly 

related to the presence of specific outdoor physical activity facilities (e.g., exercise or fitness 

room, swimming pool, golf course, and bowling area) (Joseph et al. 2005). However, when 

controlling for the number of physical activity programs offered on campus, relationships were no 

longer significant. The most popular physical activity type – walking on own – was not 
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significantly related to the presence of any outdoor physical activity facilities, including walking 

paths, though the presence of walking paths and gardens within the retirement community were 

significantly associated with more residents participating in the organised walking club. What is 

noteworthy, is that walking was negatively related to the presence of an indoor exercise 

classroom or indoor swimming pool (Joseph et al. 2005). Indeed, campuses providing more 

indoor physical activity facilities had fewer independent living residents who walked. In another 

study, outside exercise stations and indoor fitness facilities were correlated with objectively-

measured MVPA minutes per hour, however, no relationships with physical activity were found 

for most of the campus facilities provided (Kerr et al. 2011). 

A case study of three CCRCs examined path use for walking (differentiating between recreational 

and utilitarian walking) among residents (Joseph & Zimring 2007). Path use for walking was self-

reported by participants, but walking path characteristics were objectively-measured by trained 

auditors using an environmental audit tool and also by Geographic Information Systems (GIS) to 

spatially analyse centrality and connectedness within the campus site (Joseph & Zimring 2007). 

Only walking paths within the retirement community were considered. Findings revealed that 

having important places that were accessible along the path and well-connected path segments 

were positively associated with walking for transport purposes (Joseph & Zimring 2007). 

Furthermore, the length of the path segment, presence of views, and absence of steps were 

correlated with walking for recreational purposes. Similarly, another study found medium length 

walking paths of approximately 500 metres, with functional and interesting features such as shade, 

slope, connectivity, and no stairs, to be significantly correlated with objectively-measured MVPA 

minutes per hour among residents (Kerr et al. 2011). 

Overall, the mixed findings highlight that the provision of recreational facilities within retirement 

villages, in and of itself, does not necessarily relate to residents’ physical activity, though suitable 

walking environments within villages may encourage more walking within the campus. 

Nevertheless, it is possible that built environmental factors within retirement villages may work 

together with other factors to influence physical activity, and that salient environmental aspects 

differ according to residents’ age and mobility. This is congruent with a social-ecological 

approach, and requires more research to understand. Moreover, some results hint that the 

provision of too many facilities within retirement communities may discourage walking, because 

residents do not leave the campus environment (Joseph et al. 2005; Kerr et al. 2011). Yet at the 

same time, environmental attributes enhancing the walkability within villages were related to 

physical activity (Joseph & Zimring 2007; Kerr et al. 2011). In summary, jointly considering the 
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influence of built environmental factors outside of the village alongside those within the village is 

needed. 

2 . 5 . 5  I D E N T I F I E D  G A P S  I N  K N O W L E D G E  

The preceding review of literature identified a number of knowledge gaps, and highlighted 

methodological limitations that merit addressing in future research. In general, very few studies 

have considered multilevel correlates of physical activity within the context of retirement villages 

and similar age-specific housing environments, warranting more research in this area. Though the 

studies to date have primarily been concerned with assessing levels of physical activity or 

individual correlates of physical activity in residents, some authors have explicitly identified the 

need for examining built and social environmental features within retirement communities 

(Zalewski et al. 2009; Miller & Buys 2007; Buys & Miller 2007; Resnick & D'Adamo 2011). 

Others suggest that it is possible for findings from such studies (i.e., studying correlates) to be 

effectively used in tailoring interventions to promote more physical activity within the retirement 

village setting. However, in order to do this, more research addressing built environmental 

variables within retirement villages and local areas would be beneficial (Rosenberg et al. 2009; 

Rosenberg et al. 2012). 

Retirement villages, prima facie, provide an environment supportive of physical activity, as 

residents often have access to village recreational facilities, and live in close proximity to other 

older adults who may be a source of social support to be physically active. Seeing others being 

physically active is also a form of peer influence and normalising, which may also influence 

physical activity. These factors are consistent with social-ecological models of health behaviour 

(Stokols 1992; Satariano & McAuley 2003; Sallis et al. 2006). However, to date, few studies have 

comprehensively examined attributes of both built and social environments alongside one 

another, while also using acceptable and rigorous measures of physical activity. Thus, explicitly 

investigating built and social environmental correlates of active living among retirement village 

residents is an important gap in the literature, and one that has a number of implications for health 

promotion intervention. 

Building on the need for research considering the influences of built and social environments on 

retirement village residents’ physical activity, research also needs to consider the specific context 

in which behaviour occurs. Retirement village residents live independently and provide care for 

themselves, thus their sphere of activity is not limited to the retirement village environment only. 

While the retirement village provides their housing needs, residents still leave or travel outside of 
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the retirement village to meet their daily living needs (e.g., for shopping and errands). Therefore, 

physical activity would likely occur inside and outside of the retirement village setting, and it is 

plausible that environmental attributes of both the retirement village and surrounding local area 

would influence the physical activity levels of residents (Moore et al. 2005). Neighbourhood built 

and social environmental factors have been shown to be associated with active living among 

community-dwelling older adults, and this further suggests that both warrant investigation when 

studying environmental influences on physical activity behaviour among retirement village 

residents. 

2 . 6  M U L T I L E V E L  F A C T O R S  I N F L U E N C I N G  A C T I V E  L I V I N G  I N  

C O M M U N I T Y - D W E L L I N G  O L D E R  A D U L T S  

While none of the studies to date have examined aspects of the local neighbourhood environment 

from the perspective of retirement village residents, and how they relate to active living, evidence 

is accumulating on the importance of multilevel factors for active living among community-

dwelling older adults. As such, this section summarises some of the evidence amassed on 

multilevel factors associated with physical activity among older people in general. 

2 . 6 . 1  I N D I V I D U A L  F A C T O R S  

Several published reviews have summarised the individual or personal characteristics that have 

been identified as active living correlates for older people (King 2001; Brawley, Rejeski & King 

2003; Schutzer & Graves 2004; Prohaska et al. 2006; King & King 2010). It is beyond the scope 

of this chapter to present all individual determinants of physical activity, but briefly, the 

demographic and health characteristics associated with lower levels of physical activity among 

older people include: greater age; being female; lower education levels; lower household income; 

unemployment status; rural residence; lower self-rated health; increased body weight; and being 

a smoker. Additionally, self-efficacy for physical activity, positive attitudes towards physical 

activity, perceiving fewer barriers, and less fear of injury and falling, all positively relate to 

physical activity levels (King 2001; Brawley, Rejeski & King 2003; Schutzer & Graves 2004; 

Prohaska et al. 2006; King & King 2010). 

2 . 6 . 2  S O C I A L  E N V I R O N M E N T A L  F A C T O R S  

Social influences derived from the interpersonal relationships of older people are recognised as 

important factors contributing to physical activity involvement (Chogahara, O'Brien Cousins & 
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Wankel 1998). Attributes of the social environment related to increased physical activity in older 

adults include social network structure (Bertera 2003; Litwin 2003). For example, McMurdo et 

al. (2012) reported older adults as more physically active when the number of people they could 

turn to nearby increased. Conversely, social isolation, operationalised as having fewer than three 

friends, was significantly associated with physical inactivity among older Americans (Willey et al. 

2010). 

Having support from family and friends to be active (Eyler et al. 1999; Booth et al. 2000; Wilcox 

et al. 2000; Wilcox et al. 2003; Shores et al. 2009; Salvador et al. 2009) and seeing others 

engaging in physical activity (King et al. 2000; Wilcox et al. 2000; Chad et al. 2005; Strath, Isaacs 

& Greenwald 2007; Gallagher et al. 2010; Inoue et al. 2011) are both related to increased 

amounts of physical activity in community-dwelling older adults. Both of these factors are 

plausibly present in retirement villages. 

In cross-sectional studies, higher levels of social cohesion were significantly associated with 

walking and physical activity (Li & Fisher 2004; Fisher et al. 2004; Li, Fisher & Brownson 2005; 

Mendos de Leon et al. 2009). Social cohesion has also been found to mediate relationships 

between environmental aesthetics (e.g., garden maintenance, litter, and window bars) and 

frequency of community-based physical activity (King 2008). In a longitudinal study, social 

cohesion was not related to changes in walking activity over time (Li, Fisher & Brownson 2005). 

Though another longitudinal study found that older people’s perceptions of their neighbourhood’s 

social environment were predictive of walking behaviour after one year, with higher levels of 

perceived positive and supportive social climates at initial assessment relating to increased walking 

behaviour over time (Brown et al. 2011). 

Although social influences on physical activity are more often viewed as positive, findings such as 

those related to social isolation indicate that social influences on physical activity may also be 

unsupportive and inhibitive of physical activity behaviour. It has been suggested in fact that 

although negative social influences occur less often than positive social influences, negative social 

influences may have a greater effect on physical activity (Chogahara, O'Brien Cousins & Wankel 

1998). 

2 . 6 . 3  B U I L T  E N V I R O N M E N T A L  F A C T O R S  

Research on neighbourhood designs and built environment characteristics that support or deter 

walking has burgeoned in the last decade (Saelens & Handy 2008). A growing body of evidence 

from the public health, urban planning, and transportation field’s show built environment features 
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to be associated with active living among older adults (Cunningham & Michael 2004; Saelens & 

Papadopoulos 2008; Yen, Michael & Perdue 2009; Van Cauwenberg et al. 2011). 

Neighbourhood walkability indices composed of street connectivity, residential density, and land-

use mix measures, show higher walkability to be positively related to physical activity (Carlson et 

al. 2012; Strath et al. 2012), leisure walking (Berke et al. 2007; Carlson et al. 2012), and 

transport walking (Frank et al. 2010a; King et al. 2011; Carlson et al. 2012; Shimura et al. 2012). 

When considering each measure individually, higher residential density (Li et al. 2005; Rodriguez 

et al. 2009; Shigematsu et al. 2009; Hanibuchi et al. 2011) and greater land-use mix (Li et al. 

2008; Parra et al. 2010a; Strath et al. 2012) are independently associated with more amounts of 

active living. However, the findings for street connectivity are mixed, with some reporting 

significantly positive relationships (Li et al. 2005; Li et al. 2008; Hall & McAuley 2010) and 

others reporting significantly negative associations (Parra et al. 2010a; Gomez et al. 2010; 

Hanibuchi et al. 2011). This may be explained by the moderating effects of traffic safety, with one 

study finding that older people living in neighbourhoods with more street intersections who also 

reported feeling safer from traffic were more likely to participate in greater amounts of 

neighbourhood walking (Li et al. 2005). Indeed, other significant interactions have been reported 

between neighbourhood walkability and psychosocial factors (e.g., social support for physical 

activity, self-efficacy, psychosocial barriers to physical activity) on relationships with physical 

activity (Carlson et al. 2012). Moreover, associations between walking and the built environment 

are moderated by physical functioning (King et al. 2011; Satariano et al. 2010). Other factors 

related to traffic are also positively related to physical activity, including high traffic volume 

(Nagel et al. 2008; Borst et al. 2009), safety from traffic (Li et al. 2005; Mota et al. 2007; 

Shigematsu et al. 2009; Hall & McAuley 2010; Strath et al. 2012), and the presence of suitable 

traffic crossings (King 2008; Gomez et al. 2010). 

The presence and proximity to neighbourhood destinations is consistently and positively 

associated with older adults’ active living behaviour (King et al. 2003; Strath et al. 2012).  More 

specifically, destinations positively related to more active living include: 

 Access to retail or commercial destinations (King et al. 2003; King et al. 2005; 

Michael et al. 2006; Nagel et al. 2008; Borst et al. 2009; Rodriguez et al. 2009; 

Salvador, Reis & Florindo 2010; Cao, Mokhtarian & Handy 2010; Gauvin et al. 

2012; Van Cauwenberg et al. 2012); 

 Access to public transport (Li et al. 2008; Van Cauwenberg et al. 2012); 
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 Access to recreational facilities or infrastructure (King et al. 2003; Fisher et al. 

2004; Li, Fisher & Brownson 2005; Salvador, Reis & Florindo 2010; Inoue et al. 

2011); and 

 Access to parks and open green space (Booth et al. 2000; King et al. 2003; Li et al. 

2005; Chad et al. 2005; Li et al. 2008; Parra et al. 2010a; Gomez et al. 2010; 

Corseuil et al. 2011; Hanibuchi et al. 2011). 

With the exception of one study for which a significant negative association was reported (Wilcox 

et al. 2000), others have reported positive relationships between the presence of footpaths and 

active living (Booth et al. 2000; Chad et al. 2005; Borst et al. 2009; Shigematsu et al. 2009; Hall 

& McAuley 2010). Additionally, the quality of the footpaths (King 2008; Sugiyama & Ward 

Thompson 2008; Sugiyama, Thompson & Alves 2009; Van Cauwenberg et al. 2012), presence of 

curb cuts (King 2008), and presence of street lighting (Chad et al. 2005; Corseuil et al. 2011) 

have been noted as correlates of more active living. The importance of quality pedestrian 

infrastructure is often reported in qualitative studies (Lockett, Willis & Edwards 2005; Michael, 

Green & Farquhar 2006; Strath, Isaacs & Greenwald 2007; Mahmood et al. 2012; Chaudhury et 

al. 2012). 

While aesthetically pleasing neighbourhoods positively relate to more active living in older people 

(Wilcox et al. 2000; Humpel et al. 2004; King 2008; Sugiyama & Ward Thompson 2008; 

Shigematsu et al. 2009; Bird et al. 2010; Inoue et al. 2011), the presence of litter, graffiti or 

disorder decreases behaviour (Borst et al. 2008; King 2008; Sugiyama & Ward Thompson 2008). 

This may be because the presence of neighbourhood incivilities acts as visual cues that may amplify 

fear of crime (Foster & Giles-Corti 2008). This may subsequently constrain physical activity in 

older populations, even though perceptions of safety tend to be independent of objectively-

measured crime (Piro, Noss & Claussen 2006; Foster & Giles-Corti 2008). Indeed, feelings of 

safety within the neighbourhood appear to be an important correlate of active living for older 

adults, with many reporting significant positive associations (Wilcox et al. 2000; Li & Fisher 

2004; Chad et al. 2005; Li et al. 2005; Mota et al. 2007; King 2008; Salvador et al. 2009; Shores 

et al. 2009; Tucker-Seeley et al. 2009; Mendos de Leon et al. 2009; Bird et al. 2010; Cao, 

Mokhtarian & Handy 2010; Wang & Lee 2010; Strath et al. 2012; Van Cauwenberg et al. 2012). 

Overall, it is important to note that for the most part, reported findings in the literature have 

been varied and inconsistent, with many reports of non-significant results when examining the 

influence of the neighbourhood environment on walking (Van Cauwenberg et al. 2011). This may 

be due to differences in measuring the environment through perceived and objective variables. 
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While elements of the built environment can be measured objectively, this may not correspond to 

an individual’s own perception of their environment and how it relates to behaviour (Weden, 

Carpiano & Robert 2008). Indeed, Bowling and Stafford (2007) found that objective and 

subjective neighbourhood measures captured different environmental attributes, which did not 

overlap and were independently related to physical and social functioning in older adults. 

Moreover, environmental perceptions may be more proximal to certain health outcomes, 

compared with objective measurements (Wen, Hawkley & Cacioppo 2006; Weden, Carpiano & 

Robert 2008). Differences arise in how people experience the same neighbourhood environment 

because perceptions may be influenced by past experiences, demographic differences, and 

physical and cognitive functioning (Wen, Hawkley & Cacioppo 2006). One study found that older 

adults perceived footpath obstructions as a problem in their neighbourhood, yet trained auditors 

found no obstructions present (Michael et al. 2006). Another reported that older adults perceived 

desirable environmental features to be less true of their neighbourhood than younger adults (Cao, 

Mokhtarian & Handy 2010). For older adults, uneven surfaces or cracks in footpaths, for 

example, may be perceived as a more challenging environmental feature than for those younger. 

This is consistent with the ecological model of ageing which indicates behaviour as being 

dependent upon the interaction between the demands of the environment and an individual’s 

capacity to deal with the environmental demands (Lawton & Nahemow 1973; Lawton 1980; 

Lawton 1982). Age-related changes in physical functioning may decrease confidence or ability to 

negotiate environmental challenges, which in turn becomes a barrier to walking. Thus, examining 

the role of older adults’ environmental perceptions and how it relates to their own walking 

behaviour is just as important as objective environment measures. 

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

Encouraging older adults to remain physically active as they age is important given the wealth of 

health benefits, decreased participation among older people, and an ageing population. The 

context in which physical activity occurs is important to consider, and for some older adults who 

live in, or may be considering living in a retirement village, this is an important setting of 

potential influence. Very few studies consider multilevel influences on residents’ active living, 

and none have comprehensively and concurrently considered built and social environments within 

both village and neighbourhoods, and how these are associated with active living among residents. 

Thus, understanding of environmental impacts for those living in retirement villages and other 

senior housing complexes is limited. Congruent with social-ecological models of health 
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behaviour, an exploration of environmental factors at multiple levels is required. As such, this 

study seeks to address this gap in knowledge. 

This knowledge could inform multilevel interventions seeking to enhance environments, in order 

to be conducive to promoting physical activity among residents. Preliminary studies indicate that 

multilevel interventions are both feasible and acceptable within the retirement village setting 

(Rosenberg et al. 2009; Rosenberg et al. 2012). Studying the context for retirement villages 

within neighbourhoods will likely have greater policy implications than just studying villages on 

their own (Andrews et al. 2007). The central hypothesis of this thesis is that retirement village 

residents’ physical activity patterns are shaped by both interpersonal and environmental 

conditions within and outside the setting. 
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C H A P T E R  3  

 

 

O V E R A L L  S T U DY  D E S I G N  

 
 

3 . 1  I N T R O D U C T I O N  

This chapter outlines the overall design employed for the study, and comprises four sections. 

First, the study’s exploratory sequential mixed methods approach is described, alongside the 

rationale for choosing this approach. The study structure contained two distinct research phases – 

a qualitative phase followed by a more weighted quantitative phase, and this is overviewed in the 

second section. Third, ethical considerations and approval are presented, followed by the 

conclusion. 

3 . 2  M I X E D  M E T H O D S  R E S E A R C H  

Mixed methods research has been referred to as the ‘third methodological movement’, and is 

defined as: 

A study involving the collection or analysis of both quantitative and/or qualitative data in a 

single study in which data are collected concurrently or sequentially, are given a priority, 

and involve the integration of the data at one or more stages in the process of research 

(Tashakkori & Teddlie 2003, p. 212). 

Central to this definition is the use of both quantitative and qualitative forms of data. In the 

process of research, qualitative and quantitative approaches differ along a continuum, and both 

have strengths and weaknesses depending on the research topic. The value of mixed methods 

research is that it can offset the weaknesses of employing quantitative or qualitative methods 

alone, and a more comprehensive understanding can be attained (Creswell & Plano Clark 2007). 

Also integral to its definition is that mixed methods research involves the combination or mixing 

of the two data forms. Data mixing may occur in one of three ways: merging (i.e., bringing the 
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two datasets together); connecting (i.e., one dataset builds on the other); or embedding (i.e., one 

dataset supports the other) (Creswell & Plano Clark 2007). It can also occur at different stages 

within the research process (i.e., at data collection, analysis, or interpretation) (Tashakkori & 

Teddlie 2003). In short, mixed methods research is more than simply collecting and analysing 

quantitative and qualitative data; it must also involve integration (Creswell & Plano Clark 2007). 

Several types of mixed methods designs have been identified in the literature, and these differ in 

the timing of the qualitative and quantitative methods, the priority or weighting of the qualitative 

and quantitative methods, and the way in which the mixing of the qualitative and quantitative 

methods occur (Doyle, Brady & Byrne 2009). One example is the exploratory sequential design. 

This is a two-phase approach that commences with an initial qualitative component of data 

collection and analysis, followed by a quantitative phase of data collection and analysis (Creswell 

et al. 2003). The mixing and integration of the two approaches occurs in the connection between 

the qualitative data analysis and the quantitative data collection (Creswell & Plano Clark 2007). 

Such designs, with an initial qualitative research phase, assist in identifying variables and informing 

the development of a survey instrument (Bryman 2006). Overall, exploratory sequential designs 

are useful for initially exploring a phenomenon but then expanding on its findings, while 

disadvantages include the length of time required given its sequential nature and having to decide 

which findings to focus on in the subsequent phase (Creswell 2009). 

In choosing a type of mixed methods design, it is also important to consider the purpose or 

rationale for conducting a mixed methods study. Greene, Caracelli and Graham (1989) identified 

five different purposes: triangulation; complementarity; development; initiation; and expansion. 

The justification for ‘development’ is that capitalising on the strengths of each method allows the 

results from one method to develop or inform the other so that the validity of constructs and 

results is increased (Greene, Caracelli & Graham 1989). Bryman (2006) builds on this typology 

and reports a more detailed scheme. His rationale for mixed methods research include 

‘instrument development’, whereby qualitative research is used to develop questionnaire and 

scale items so that, for example, better wording is used. Another rationale is termed ‘confirm and 

discover’, which involves the generation of hypotheses from qualitative findings and subsequent 

testing using quantitative research within the same study (Bryman 2006). 

As previously discussed in Chapter 2, research focusing on relationships between built and social 

environmental characteristics and active living in the context of retirement villages is rare, while 

the evidence-base for community-dwelling older adults is mostly inconsistent. Therefore, to 

address this research area, an exploratory sequential mixed methods study design was developed 
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and conducted. The initial qualitative findings helped to identify and develop themes relating to 

environmental influences on active living, which were used to formulate a conceptual framework 

and develop a survey instrument. Further investigation allowed the qualitative issues to be 

quantified in order to examine how much the environment relates to active living rather than 

simply noting it to be an issue. Overall, the richness of data yielded from this study design 

permitted a more complete and comprehensive examination. 

3 . 3  O V E R A L L  S T U D Y  S T R U C T U R E  

There were four main components to the exploratory sequential approach utilised for this study 

(see Figure 3.1). The first involved defining the study population and this was followed by two 

distinct research phases – qualitative research, and then quantitative research. Each of these 

research phases had its own sample selection, participant recruitment, data collection, and data 

analysis methods. The mixing or integration of the methods occurred between the qualitative 

findings and quantitative data collection. More specifically, the qualitative findings informed the 

development of the conceptual framework, survey instruments, and research hypotheses guiding 

the quantitative phase. This was the more substantial research phase. The final component of the 

overall structure involved interpreting the study’s findings. 

 

 

Figure 3.1 Overall study structure 
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3 . 3 . 1  D E F I N I N G  T H E  S T U D Y  P O P U L A T I O N  

As detailed in Chapter 2, great diversity exists in the terminology used to define the types of 

housing for seniors that are available in Australia and internationally. Retirement villages generally 

cater for people aged ≥55 years who may or may not be in full-time employment, and comprise of 

complexes providing multiple dwellings and communal facilities and services (Jones et al. 2010). 

According to the Western Australian Retirement Villages Act 1992, a retirement village is 

defined as: 

A complex of residential premises, whether or not including hostel units, and appurtenant 

land, occupied or intended for occupation under a retirement village scheme or used or 

intended to be used for or in connection with a retirement village scheme. 

Moreover, a retirement village scheme means: 

A scheme established for retired persons or predominantly for retired persons, under which: 

(a) residential premises are occupied in pursuance of a residential tenancy agreement or any 

other lease or licence; (b) a right to occupation of residential premises is conferred by 

ownership of shares; (c) residential premises are purchased from the administering body 

subject to a right or option of repurchase; (d) residential premises are purchased subject to 

conditions restricting the subsequent disposal of the premises; or (e) residential premises are 

occupied under any other scheme or arrangement prescribed for the purposes of this 

definition, but does not include any such scheme under which no resident or prospective 

resident of residential premises pays a premium in consideration for, or in contemplation of, 

admission as a resident under the scheme. 

There is no registration or licensing process in place for retirement villages, thus the only way to 

determine if a senior housing complex is in fact a retirement village is according to the above 

definition (Department of Consumer and Employment Protection 2007). In Australia, the 

Retirement Village Association is the country’s peak body for the retirement village industry 

(Retirement Village Association 2012), and member villages must be retirement villages 

according to the legislated definition above (personal communication, 24 April 2008). Therefore, 

villages that were registered members of the Retirement Village Association (as at April 2008) 

and located in the Perth metropolitan and Peel regions of Western Australia were considered the 

study population (n=92; see Figure 3.2). 
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Figure 3.2 Location of retirement villages in Perth, Western Australia 
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R e t i r e m e n t  v i l l a g e  s e l e c t i o n  

While the two research phases to be described in subsequent sections had separate sample 

selection methods, both endeavoured to maximise environmental variability. To achieve this, a 

measure of walkability was computed for each village in the sampling frame (n=92) using GIS. 

First, the location of the village was manually geocoded by a GIS Analyst employed at the UWA 

Centre for the Built Environment and Health (not the Candidate). The main entrance to the 

village served as the reference point for geocoding each retirement village. The chosen 

geographical scale for measuring the environment was 400 metres, a distance considered to be 

walkable for older adults that has also been used in other studies among older adults (Nagel et al. 

2008; Rodriguez et al. 2009; Wang & Lee 2010; Satariano et al. 2010; Michael et al. 2010). 

Thus, a service area was generated based on a distance of 400 metres following the street 

network, depicting the geographical area of interest. 

Second, an objective walkability score was computed for each service area, based upon three 

spatial measures: street connectivity (the inter-connectedness of the street network within the 

service area); land-use mix (the evenness of non-residential land-uses [i.e., shop or retail; other 

retail; office or business; health or welfare and community services; entertainment or recreational 

and cultural] within the service area); and residential density (the density of dwellings on 

residential land within the Australian Bureau of Statistics [ABS] Census Collector District [CCD] 

in which the village was located). Measures were calculated using the same methods reported by 

colleagues (Christian et al. 2011). The standardised z-scores of the three attributes were summed 

to produce the walkability score, and values ranged from -3.80 (the least walkable village in the 

study population) to 7.78 (the most walkable village in the study population). 

For the majority of generated service areas, the geographical area represented included the total 

area of the village (see Figure 3.3), but for a small number, only part of the village fell within the 

service area (see Figure 3.4). This mostly occurred for the larger sized villages. Nevertheless, this 

did not affect the calculation of the walkability score because: streets within villages are mostly 

considered private access roads, so were not part of the data layer used to generate the street 

connectivity measure; the classified land-use type given to villages was not included in calculations 

for the land-use mix measure; and residential density was based on the CCD area, not the service 

area. 

The specific ways in which the walkability scores were used to select villages in the qualitative and 

quantitative research phases are explained in Chapter 4 and Chapter 6 respectively. 
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Figure 3.3 Total area of retirement village (outlined in red) within 400 metre service area 

 

 

Figure 3.4 Partial area of retirement village (outlined in red) within 400 metre service area 
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3 . 3 . 2  Q U A L I T A T I V E  R E S E A R C H  P H A S E  

Qualitative research was conducted as the first phase of this study to discover and understand built 

and social environment issues related to active living and life in a retirement village context, from 

the perspective of the residents. In addition, it was intended that the qualitative findings would aid 

in determining items for survey inclusion in the quantitative research phase. Qualitative data were 

collected using focus groups, which have been defined as: 

A group of individuals selected and assembled by researchers to discuss and comment on, 

from personal experience, the topic that is the subject of the research (Powell & Single 

1996, p. 499). 

Focus groups are a form of group interviewing; however its distinguishing feature is a reliance on 

group interactions to gain insights (Morgan 1996). Thus, it involves a moderator or facilitator 

guiding the group’s discussion (Morgan 1998). In addition to a number of other advantages, focus 

groups can be especially useful for exploratory research where knowledge on the topic of interest 

is minimal or unknown (Stewart & Shamdasani 1990). 

The specific stages comprising the qualitative research phase are illustrated in Figure 3.5. Chapter 

4 details each of these stages. In summary, ten retirement villages were purposively selected as 

being diverse in three characteristics: village operation time (in years); neighbourhood socio-

economic status; and neighbourhood walkability. Focus groups were conducted at six of these. 

The Candidate was trained in how to effectively facilitate discussions during the first focus group, 

and then moderated the subsequent five focus groups. The focus groups involved six to ten 

residents each and were conducted from January to March 2009. Chapter 4 also presents 

qualitative findings and is written as a manuscript for publication. Additional qualitative findings 

not able to be included in the manuscript are presented in Chapter 5, and the chapter also 

discusses the implications arising from the qualitative phase as a whole. Furthermore, it presents 

the conceptual framework that guided the subsequent quantitative research phase. 
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Figure 3.5 Qualitative research phase stages 

 

3 . 3 . 3  Q U A N T I T A T I V E  R E S E A R C H  P H A S E  

Overall, the study had a more substantive quantitative phase (see Figure 3.6) and the methods for 

instrument development, sample selection and recruitment, and data collection are described in 

Chapter 6, while the development and testing of study variables and statistical analyses employed 

are outlined in Chapter 7. Briefly, five data sources were utilised, the main of which was the 

comprehensive resident questionnaire, developed based on the study’s qualitative findings and 

administered to residents (n=325) from 32 retirement villages selected from higher and lower 

walkable neighbourhoods. A sub-sample (n=65) completed the questionnaire a second time in 

order for reliability to be tested. In addition, the quantitative research phase included the 

collection of accelerometer data from consenting participants. Most participants (n=313) agreed 

to wear an accelerometer during waking hours for seven days in order to objectively measure 

physical activity. Other data sources included the brief village manager questionnaire, GIS data, 

and ABS information. Statistical analyses were guided by the phases’ conceptual framework, and 

results are presented as manuscripts in Chapter 8 through to Chapter 11 respectively. 
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Figure 3.6 Quantitative research phase stages 
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3 . 3 . 4  I N T E R P R E T A T I O N  O F  S T U D Y  F I N D I N G S  

The major study findings, though presented and discussed in separate chapters, are synthesised 

and discussed overall in Chapter 12, thus also allowing for some triangulation of qualitative 

findings and quantitative results. Implications for policy and practice, recommendations for future 

research, limitations and strengths of the study, and overall conclusions are also presented. 

3 . 4  E T H I C A L  C O N S I D E R A T I O N S  A N D  A P P R O V A L  

Ethics approval for the study was granted by UWA’s Human Research Ethics Committee on 13 

October 2008 (RA/4/1/2151). In accordance with ethics guidelines, a number of documents 

were produced to recruit retirement villages and residents for participation in the qualitative and 

quantitative research phases. Examples of all study recruitment materials are provided in 

Appendix II (qualitative research phase) and Appendix III (quantitative research phase). 

3 . 5  C O N C L U S I O N  

This chapter described mixed methods research and provided a rationale for choosing the study’s 

exploratory sequential design. The study structure, which includes the main components of 

defining the study population, qualitative research phase, quantitative research phase, and 

interpretation of findings, was outlined, followed by the ethical considerations and approval. The 

next two chapters present the qualitative research methods and findings. 
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C H A P T E R  4  

 

 

A  Q U A L I TAT I V E  E N Q U I R Y  I N T O  E N V I R O N M E N TA L  
I N F LU E N C E S  O N  A C T I V E  L I V I N G  

 
 

This chapter has been accepted for publication (see Appendix IV): 

Nathan, A, Wood, L & Giles-Corti, B in press (accepted 15 June 2012), ‘Environmental Factors Associated 

with Active Living in Retirement Village Residents: Findings from an Exploratory Qualitative Enquiry’, 

Research on Aging. 

4 . 1  A B S T R A C T  

This exploratory enquiry employs qualitative methods to advance knowledge and understanding 

of physical environmental attributes related to active living among residents of Australian 

retirement villages. Six focus groups (n=51 residents) were held and participants described how 

their current, and subsequently ideal, retirement village and neighbourhood supported active 

lifestyles. Thematic analysis revealed three key environmental factors associated with active living: 

a positive social environment within the village; services and facilities provided in the village and 

wider neighbourhood; and the presence of suitable pedestrian infrastructure. The unique 

discovery that environmental factors of both the retirement village and surrounding 

neighbourhood were both associated with residents’ active living raises many questions for study. 

Findings informed the development of a survey instrument, and further understanding in this area 

has the potential to contribute to the design and siting practices of senior housing complexes 

within neighbourhoods. 

4 . 2  I N T R O D U C T I O N  

To support the independence and activity of older adults, suitable housing alternatives are 

required. Retirement village living is a popular housing choice for some seniors. It is plausible that 

43 



living in close proximity to other older adults, and having access to services and facilities within 

the retirement village, provides residents with a supportive environment facilitating an active 

lifestyle. However, residents often leave the village vicinity and traverse the surrounding 

neighbourhood environment. It appears that no studies to date have considered the joint influence 

of retirement village and neighbourhood environments, and impact on active living in residents. 

The purpose of this paper was to explore village and neighbourhood environmental factors related 

to active living among retirement village residents. 

4 . 3  B A C K G R O U N D  

4 . 3 . 1  A C T I V E  L I V I N G  

Active living is a way of life that integrates any form of physical activity into daily routine; it 

incorporates exercise, recreational activities, household and occupational activities, and active 

transportation (Sallis et al. 2006). Regular physical activity at any age, but particularly in later life, 

has a wealth of established health benefits. These include reducing the risk of cardiovascular 

disease, type II diabetes, osteoporosis, obesity, anxiety, and depression (Nelson et al. 2007). 

Furthermore, active lifestyles reduce the risk of falls (Chang et al. 2004), and delay functional 

limitations and mobility disability, allowing older adults to continue living independently for 

longer (Paterson & Warburton 2010). 

But despite the health benefits, participation in sufficient amounts of physical activity declines 

with age (Prohaska et al. 2006; Chodzko-Zajko et al. 2009). In Western Australia, rates of 

sufficient physical activity decrease from 58.0% in adults aged 45 to 49 years to just 30.0% in 

those aged 80 years or more (Saarloos et al. 2008). Similar trends have been observed in other 

countries (Centers for Disease Control and Prevention 2007; Aresu et al. 2009). Therefore, 

encouraging more physical activity is important for maintaining health and independence, and is a 

critical issue facing the older adult population at present. 

4 . 3 . 2  E N V I R O N M E N T A L  I N F L U E N C E S  O N  A C T I V E  L I V I N G  

In public health, attention is turning towards social-ecological models to encourage active living at 

the population level (Sallis et al. 2006). Rather than focus solely on individual influences, social-

ecological models point to the complex and dynamic interactions of individual, social, physical, 

and policy environmental factors on healthy behaviours such as active living (Stokols 1992). 

Considering environmental factors that influence individual behaviour is the distinguishing feature 
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of social-ecological approaches, and because physical activity is a behaviour occurring in specific 

locations, this framework is particularly amenable to studying physical activity correlates (Sallis et 

al. 2006). By understanding the role that environmental attributes play, interventions that 

support and enable older adults to lead more active lifestyles can be implemented (McLeroy et al. 

1988). 

A growing body of evidence from the public health, urban planning, and transportation field’s 

show built environment features to be associated with active living among older adults 

(Cunningham & Michael 2004; Saelens & Papadopoulos 2008; Van Cauwenberg et al. 2011). 

Neighbourhood walkability indices composed of street connectivity, residential density, and land-

use mix measures, show higher walkability to be positively related to total physical activity and 

walking for transport (Frank et al. 2010a; King et al. 2011; Carlson et al. 2012). Presence and 

proximity to retail destinations also influences walking behaviour (Nagel et al. 2008; Rodriguez et 

al. 2009; Cao, Mokhtarian & Handy 2010). Moreover, walking is associated with amount of 

traffic within the neighbourhood (Nagel et al. 2008) and positive perceptions of safety from traffic 

(Gomez et al. 2010). But findings to date are inconsistent (Van Cauwenberg et al. 2011). 

Therefore, more research is needed to better understand how environmental characteristics relate 

to older adults’ active living. 

4 . 3 . 3  R E T I R E M E N T  V I L L A G E  C O N T E X T  

Within neighbourhoods, alternative housing options and living contexts exist, and for older 

adults, one example is retirement village living. Though not for everyone, a small but increasing 

number of older adults are moving into retirement villages (Stimson & McCrea 2004). There is 

no ‘standard’ design of a retirement village globally or even within a country. However, in 

Australia, most provide independent living units, communal facilities, and support services within 

a defined area segregated from the wider neighbourhood. 

Some research has examined the influence of built and social environmental factors within 

retirement villages on residents’ physical activity. For example, Joseph and colleagues (2005) 

found the presence of physical activity facilities within retirement communities to positively 

influence physical activity levels, findings replicated by Kerr et al. (2011). Furthermore, it 

appears that residents’ use of retirement community walking paths relates to longer, well 

connected paths, with specific destinations along the route (Joseph & Zimring 2007). 

Nevertheless, we are not aware of any research that has concurrently considered both retirement 

village and neighbourhood environments, and associations with active living among residents. 
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Thus, our understanding of neighbourhood and village environmental impacts for those living in 

retirement villages and other senior housing complexes is limited. 

Unravelling environmental influences on active living for residents of retirement villages is not 

simply of academic interest, but also has the potential to contribute to urban design and planning 

practices. Unlike older adults living in more intensive residential care facilities, village residents 

live independently, care for themselves, and remain relatively mobile in terms of their ability to 

travel outside the retirement village. It is plausible that active living is influenced by built 

environments within and immediately surrounding the retirement village (i.e., the local 

neighbourhood), and if true, would highlight the importance of considering both environments. 

Given the paucity of evidence considering village and neighbourhood environments, employing 

qualitative research methods can be an important first step in exploring a phenomenon and 

informing the development of survey instruments for subsequent quantification (Tashakkori & 

Teddlie 2003). 

4 . 4  R E S E A R C H  O B J E C T I V E S  

In order to make a meaningful contribution to understanding and further research, our purpose 

was to explore, in greater depth, environmental factors influencing active living among 

retirement village residents. More specifically, we explored the significance and relative influence 

of both retirement village and surrounding neighbourhood environments. In addition, the purpose 

of the enquiry was to inform the development of a survey instrument for quantifying 

environmental factors related to residents’ active living. 

4 . 5  M E T H O D S  

This exploratory qualitative enquiry was the first component of a mixed methods study – one in 

which qualitative and quantitative data are collected and integrated during the research process 

(Tashakkori & Teddlie 2003). A phenomenological, grounded theory approach underpinned the 

enquiry (Liamputtong & Ezzy 2005). Focus groups – semi-structured discussion groups exploring 

a specific set of issues – were chosen for data collection, to capitalise on interactions between 

participants and shared perspectives among residents (Kitzinger 1994). 
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4 . 5 . 1  R E C R U I T M E N T  P R O C E D U R E S  

As this was a qualitative study, purposive sampling was used to identify ten diverse retirement 

villages based on age of village (in years), neighbourhood socio-economic status (Australian 

Bureau of Statistics 2008), and objective neighbourhood walkability. Walkability scores were the 

sum of three objective measures (residential density, street connectivity, and land-use mix) within 

400 metre street network service areas (Frank et al. 2010b; Christian et al. 2011). These were 

selected from the list of member villages of the Western Australian Retirement Village 

Association, and all were located in the Perth metropolitan and Peel region. Village managers 

were first contacted by mail and then by telephone, and asked for permission to hold a focus 

group with residents. Six village managers agreed. In cooperation with the Candidate, participant 

recruitment was carried out by the village manager, or in some cases, delegated to a member of 

the residents’ committee. Information sheets explaining the nature of the study and who the 

researchers were and consent forms were provided for distribution to interested participants. The 

only inclusion criterion for participation was being a resident of the retirement village. Ethics 

approval for the study was provided by UWA’s Human Research Ethics Committee 

(RA/4/1/2151). 

4 . 5 . 2  D A T A  C O L L E C T I O N  

Six focus groups were held from January to March 2009, involving a total of 51 participants 

(range six to ten residents). Though focus groups met in a common area within the retirement 

village, only the researchers (focus group moderator and research assistant) and participants were 

present during discussions. Participants provided written and verbal consent allowing for focus 

group discussions to be audio recorded. Discussions usually lasted 60 to 90 minutes, and 

refreshments were provided. The Candidate, who attended all six focus groups, observed that no 

new concepts were discussed during the final two focus groups, thus data saturation was reached. 

The second author, who has many years of experience in focus group facilitation, trained the 

Candidate in how to effectively facilitate discussions. The first focus group was moderated by the 

second author and subsequent groups by the Candidate. Both moderators followed a semi-

structured discussion guide developed for the study (see Appendix V). The discussion guide 

included open ended questions asking participants to describe active living, their retirement 

village, and their neighbourhood. Discussions were also facilitated through vignettes, a projective 

technique whereby participants imagined they were responsible for designing a new retirement 

village, and were asked: what infrastructure would be provided to ensure the village encouraged 
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active living; and where the village would be located to facilitate walking. In addition, participants 

completed a brief activity sheet that included socio-demographic questions and an activity-

oriented question requiring the listing of activities regularly done within the neighbourhood (see 

Appendix VI). Activity lists were collated by the research assistant and used by the moderator to 

generate further discussion with participants collectively. 

4 . 5 . 3  D A T A  A N A L Y S I S  

Responses to the activity-oriented question from the brief activity sheet were content analysed to 

examine activities regularly done within the neighbourhood. All focus group discussions were 

transcribed verbatim by the first author. Based on an inductive approach, transcripts were 

collectively examined and coded for themes emerging as key environmental factors associated 

with active living (Braun & Clarke 2006). NVivo 8 qualitative analysis software was used to assist 

coding. At first, concepts derived from the data were given an initial code by the first author. 

Initial codes were collated into tentative categories and sub-categories, and as analysis continued, 

categories were modified several times over. Associations and connections between categories 

were then explored, and a thematic map of the analysis was generated, with main themes 

identified and suitably named. To ensure credibility and trustworthiness, interpretation of data 

were checked and verified throughout coding by sharing sample transcripts and emerging codes, 

categories, and themes with co-authors. 

4 . 6  F I N D I N G S   

Table 4.1 presents characteristics of the retirement villages selected for study (n=10). Of the six 

villages holding focus groups, village operation time ranged from five to 28 years, and most had 

lower neighbourhood walkability. 
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Table 4.1 Characteristics of identified retirement villages 

 Operation time 
(years) 

Living units 
(count) 

Neighbourhood 
socio-economic 

status     
(decile)a 

Neighbourhood 
walkability       
(z-score)b 

Focus group 
participants 

(count) 

A 28 69 7 -1.55 6 

B 25 29 3 -1.32 0 

C 13 227 10 -1.11 10 

D 12 70 9 2.23 0 

E 10 99 10 -1.93 8 

F 8 159 9 7.78 0 

G 8 98 9 1.54 7 

H 7 121 7 -0.23 10 

I 5 167 8 -0.84 10 

J 3 150 10 0.82 0 
aSocio-economic status defined as the ABS Socio-Economic Indices For Areas (SEIFA) relative socio-economic 
advantage and disadvantage; a higher decile indicates a suburb with a relative lack of disadvantage and greater 
advantage in general. bWalkability score consists of objective measures for residential density, street connectivity, and 
land-use mix; a higher score indicates a neighbourhood more conducive to walking (i.e., higher walkability). 

 

Table 4.2 shows focus group participant characteristics (n=51). Participants were mostly female 

(58.8%), aged 65 to 74 years (36.6%), and had lived in their retirement village for two to four 

years (37.3%). More than half usually travelled outside of their retirement village a few times a 

week (56.1%), with a further 41.5% leaving the village on a daily basis. The most popular 

neighbourhood activities or destinations that participants reported were (in decreasing order): 

visit family and friends; shops; post office; undertake physical activity; use eating or entertainment 

facilities; and visit the park. 

Three major environmental influences on active living emerged from the focus group data: a 

positive social environment within the retirement village; the availability of services and facilities 

within the village and in the wider neighbourhood environment; and the presence of suitable 

pedestrian infrastructure. Each theme will be outlined using direct quotations from participants to 

illustrate, and discussed in light of what is currently known from the evidence-base. 
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Table 4.2 Characteristics of focus group participants 

Participant characteristic  % 

Gender: Male 41.2 

     Female 58.8 

Age group: <65 years 17.1 

     65-74 years 36.6 

     75-84 years 31.7 

     ≥85 years 14.6 

Duration of retirement village residency: <2 years 15.7 

     2-4 years 37.3 

     5-7 years 27.4 

     ≥8 years 19.6 

Frequency of traveling outside or leaving retirement village: Once a week or less 2.4 

     Few times a week 56.1 

     Daily 41.5 

 

4 . 6 . 1  S O C I A L  E N V I R O N M E N T  W I T H I N  R E T I R E M E N T  V I L L A G E  

Participants consistently identified aspects of the social environment within the retirement village 

as being important facilitators of physical activity. Living in close proximity to other residents 

encouraged physical activity through the increased social contact opportunities: 

I like walking just around the village, there’s always somebody to talk to. (Participant [P]2) 

Some participants even made light of the fact that walking to complete simple errands within the 

village, such as taking out the rubbish or walking the dog, took such a long time to complete 

because they would always see or hear from other residents. The presence of other people has 

been found to support physical activity in other qualitative studies of community-dwelling older 

adults (Gallagher et al. 2010; Strath, Isaacs & Greenwald 2007). Moreover, Bertera (2003) 

showed that older adults’ participation in leisure-time physical activity was positively associated 

with the number of social network contacts they had. 

In addition to resident social contact, participants also mentioned that being surrounded by people 

of a similar age and situation in life facilitated physical activity. Because of the verbal 

encouragement and peer support received from fellow residents, retirement villages were 

thought to be ‘safe’ and comfortable environments in which to try new and different types of 

physical activities. While participants had some reservations for certain physical activity modes in 

the past (i.e., before moving into the village), such activities were now done within the 

retirement village, because participants preferred the company of people their own age: 
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We are all with our own peer group; we’re not in a place with young ones and that sort of 

thing, which is always a fear. We are within this village environment and they don’t waste 

their time coming here. We are here by ourselves so we’ve got no worries about turning up 

and doing things. (P37) 

Furthermore, participants were more willing to join in and try new activities, because residents 

had similar fitness levels and physical abilities: 

When we are exercising or whatever we are all at the same fitness level, and we’ve all got 

achy knees and achy this and that; we’re not standing next to slim, trim younger people. 

(P38) 

Social support for physical activity is an important correlate of active living among community-

dwelling older adults (Booth et al. 2000; Eyler et al. 1999; Wilcox et al. 2000), findings 

supported by our participants. Only in this study, it was the importance of social support received 

from other retirement village residents, and not from family and friends, which emerged as a key 

facilitator of physical activity. 

4 . 6 . 2  V I L L A G E  A N D  N E I G H B O U R H O O D  S E R V I C E S  A N D  F A C I L I T I E S  

The presence of services and facilities within retirement villages facilitated active living among 

residents. Because residents were not dependent on available transport options or their driving 

ability, salient support services and general facilities could still be accessed. Participants not able 

to drive or those uncomfortable with driving at night recalled that access to village amenity 

impacted physical activity levels through increased walking opportunities: 

You actually do things in here that you wouldn’t do outside, because to do it you don’t have 

to drive anywhere. (P37) 

I think having activities here when you are unable, as we’ve got some here who won’t drive 

at night, they can walk down here and there is something. So when you are not able to go 

out there is still something. (P12) 

In general, older adults drive less and are more likely to use alternative travel modes (e.g., 

walking) compared with younger adults (Rosenbloom & Morris 1998; Cao, Mokhtarian & Handy 

2010). One qualitative study found that the presence of diverse services within walkable distances 

allowed community-dwelling older adults to walk, instead of drive, to daily activities (Michael, 

Green & Farquhar 2006). Within the senior housing context, path use for utilitarian walking 

related to path segments having specific destinations along the route (Joseph & Zimring 2007). 
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Overall, this supports our finding that having services and facilities within the retirement village is 

important for active living, and especially for walking behaviour. 

In terms of specific services and facilities available within the retirement village, no clear 

consensus emerged on the importance of recreational facilities for residents’ physical activity. On 

the one hand, the presence of recreational facilities was seen as an important facilitator of physical 

activity, with some participants declaring that if absent within the village, such recreational 

facilities would not be utilised even if they were available outside the village: 

Yes I use the gym every now and then but if that wasn’t there (i.e., in the village), I’d never 

go to a gym outside. (P49) 

When explored further, it was the convenience of having recreational facilities on their doorstep, 

in close proximity to their homes, which made it easier for participants to access them and be 

physically active. However, participants with a preference for village recreational facilities also 

wanted the same facilities available in the wider community, thus having more options: 

I’d say the village has its own bowling green, but you don’t want to be too far from others. 

Like we’re quite near the (name) bowling club, so you’ve got the sports available to you, as 

well as your own communal activities. (P9) 

On the other hand, one focus group reported village recreational facilities, particularly swimming 

pools or Bowling Greens, as unimportant for residents’ physical activity. This was because access 

to village recreational facilities did not equate to residents using such facilities. Despite this, the 

additional costs for maintenance and upkeep of facilities were still required from residents. 

Participants voiced this as being an unnecessary expense afforded to them, and suggested that a 

lack of recreational facilities could potentially reduce the sometimes considerable costs of 

retirement village living:  

I was in another retirement village with my husband before I came here, and they had lawn 

bowls and everything. And in the end, no one was using them. (P33) 

And they add a lot of expense to the initial outlay and therefore the cost of the units. You 

have to pay for all those things whether you use them or not. (P30) 

In a study of continuing care retirement community residents (who receive care varying from 

independent living to assisted living to nursing care), the presence and quantity of physical activity 

facilities within the retirement community was significantly correlated with residents’ physical 

activity (Joseph et al. 2005). At the same time, another study reported that only 20.0% of 
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retirement village residents had used village infrastructure and facilities for leisure-time physical 

activity, with most using recreational facilities outside the retirement village (Miller & Buys 

2007). A clear understanding on the importance of village recreational facilities for residents’ 

physical activity remains elusive. 

Beyond the retirement village, access to services and facilities in the wider neighbourhood 

environment emerged as a strong, positive environmental factor associated with active living 

among residents. In particular, having access to public transport was mentioned most often as 

being a key factor influencing active lifestyles. Participants recognised that the significance of 

public transport increased as they aged, and was especially desirable for residents unable to drive 

or those lacking confidence: 

I think if you’ve got the transport, you are home and hosed really. Because you are needing 

the medical contact for health issues. I think transport is one of the most important things 

because you’re not always going to be able to drive. (P41) 

The presence of parks and public open space in the local neighbourhood was also mentioned as 

being a salient environmental factor facilitating active living. Parks were cited as an important 

destination to walk to; a location for physical activity engagement; and a place to connect with 

people of different ages and feel part of the wider community. In addition, participants enjoyed 

taking their grandchildren to the park, and a number suggested that retirement villages should 

ideally be located in close proximity to neighbourhood parks with playgrounds. Other important 

neighbourhood amenities facilitating active living included shops (for grocery shopping in 

particular), post boxes or offices, and health services (particularly pharmacies). The literature 

identifies access to similar destinations as correlates of physical activity in community-dwelling 

older adults (Inoue et al. 2011; Wang & Lee 2010; Nagel et al. 2008; Michael et al. 2006; King et 

al. 2003). 

While access to neighbourhood services and facilities was important in facilitating active living, 

the distance to these destinations was consistently raised as a key barrier. Neighbourhood 

amenities were considered proximate when travelling by car, but not within walking distance: 

The shopping centres are not that close really. I mean in a car they are really close, but those 

sorts of things aren’t in walking distance. For most things, those routine things, the post 

office and the errands. (P45) 

Many participants felt capable of walking to neighbourhood services and facilities, yet increasing 

physical limitations meant they were becoming much more sensitive to distance. When 
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neighbourhood services and facilities were located ‘too far’ (i.e., not within walking distance), 

residents were unable to continuously walk for the period required: 

When we were talking about public transport and you mentioned that it’s a short walk to 

the bus station - that’s ok for people who can still walk longer distances. It doesn’t mean you 

can’t walk, but longer distances. And the distances to either that bus stop or the other are a 

bit far from where I live. I wouldn’t even dream of walking that. Because by the time I got 

back, I’d be out of energy, I would need more than a seat. That’s why most of us have a car. 

(P15) 

When we explored this barrier further, it often emerged that the return part of the journey (i.e., 

walking back home from neighbourhood services and facilities) was hard. For example, 

participants said it was sometimes difficult or impractical to carry shopping back when walking: 

If you’re shopping and you buy things, then you have to bring them back and it’s not always 

convenient on public transport, and certainly not to carry them while you are walking that 

distance. (P50) 

Despite an apparent willingness to walk to neighbourhood services and facilities, residents relied 

on cars to overcome the perceived walking distance barrier. Other studies have found that travel 

mode choice is strongly linked with trip length; Rosenbloom and Morris (1998) showed that 

among older Australians, 80.0% of trips less than 500 metres were made by walking, but this 

decreased to 55.0% when trip distance was between 500 and 1,000 metres. Furthermore, older 

adults’ walking is negatively associated with increased distance to the nearest park (Nagel et al. 

2008) and grocery store (Cao, Mokhtarian & Handy 2010). Indeed, at the population level, Cao 

and colleagues (2010) showed that the impact of distance on walking frequency was more 

pronounced among older adults than younger adults, suggesting that proximity to destinations 

plays a more important role in influencing older adults’ walking. 

4 . 6 . 3  S U I T A B L E  P E D E S T R I A N  I N F R A S T R U C T U R E  

Having suitable pedestrian infrastructure within the retirement village was important in 

facilitating active living among residents. Participants mentioned that village walking paths need 

to be appropriate for the needs and abilities of older adults specifically. For example, walking 

paths should have curb cuts to allow wheelchair access and should be well maintained to eliminate 

or minimise walking obstructions. Walking paths that are poorly maintained become hazards for 

falls and fall-related injuries: 
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I find that the root of the tree is lifting the path up, that’s going to be fixed within the 

village. (P32) 

Yes, it’s very easy to fall – the paths aren’t really suitable because the sand on it, it doesn’t 

get blown or swept, it just moves underneath you. (P2) 

In addition, having footpaths present in the surrounding neighbourhood also facilitated physical 

activity. Participants said adequate infrastructure suitable for walking was important, but also 

appropriate for other commonly used transport modes: 

There are some really good walking paths around here suitable for gophers, bikes, 

wheelchairs, whatever. There is a good network through this area, which is great. (P12) 

Neighbourhood traffic hazards discouraged active living among retirement village residents. In 

particular, participants recalled busy and congested road networks as a barrier to physical activity, 

because traffic volume made it difficult to cross the road. Crossing the road at designated traffic 

signals also proved tricky, because often traffic signals did not provide enough time for residents 

to safely cross the road: 

No I don’t like using the lights either; I mean you get caught half way. (P23) 

Subsequently, overall distance to destination increased because residents needed to walk further 

in order to safely cross the road and not be stranded in the middle of heavy, oncoming traffic: 

The only trouble with that is crossing the main road to get to (name). I mean you can go 

from here to the shops on this side of (name), that’s the main road. But then if you want to 

go to (name), which is just past the shops, you got to cross and it’s quite a busy road. There 

is a traffic segment where you can cross, but you have to walk further. (P44) 

To safely cross the road, some residents chose to cross at particular segments that allowed them 

to concentrate on one direction of traffic at a time. This was facilitated by the presence of median 

strips, which also allowed residents to take a short pause or break in the middle of the road: 

There is a walkway there where you can do half the road and the traffic is going one way, 

and then the other half when it goes the other way. So I find that easy, but not at the lights – 

I find that very difficult, but this walkway is not far from the lights. (P25) 

Our findings were consistent with previous research among community-dwelling older adults, 

showing the presence and condition of footpaths and traffic safety issues to be key environmental 
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factors influencing active living (Gallagher et al. 2010; Michael, Green & Farquhar 2006; Saelens 

& Papadopoulos 2008; Strath, Isaacs & Greenwald 2007; Wang & Lee 2010). 

4 . 7  D I S C U S S I O N  

This exploratory enquiry found salient environmental factors associated with active living in 

retirement village residents to include: a positive social environment within the retirement 

village; the availability of village and neighbourhood services and facilities; and the presence of 

suitable pedestrian infrastructure within and outside the village. Our findings were consistent 

with those reported in the literature for community-dwelling older adults; however they also 

provide unique insights that should form the basis for future research. In particular, aspects of the 

environment within retirement villages and that of the surrounding neighbourhood are both 

important for active living and should be considered in tandem. Further knowledge and 

understanding in this area has possible future implications for the design and siting of senior 

housing complexes within neighbourhoods. 

As expected with research of an exploratory nature, our findings raise a number of issues for 

future study. First, the provision and importance of recreational facilities within retirement 

villages, and how it relates to residents’ physical activity warrants further investigation. 

Retirement village residents vary greatly in age; though individuals are eligible to enter senior 

housing when aged 55 years, average age when relocating tends to be closer to mid-70s in 

Australia (Stimson & McCrea 2004). It is highly possible that the importance of village 

recreational facilities differs for residents according to their age when first entering the retirement 

village setting, and their current age. This relates more specifically to age-associated changes in 

physiology (e.g., changes in muscular function, cardiovascular function, pulmonary function, 

physical functioning capacities, body composition, and metabolism) (Chodzko-Zajko et al. 2009). 

Such changes limit high levels of activity, thus older adults tend to participate in low or moderate-

intensity physical activities (Nelson et al. 2007). Recreational facilities provided within villages 

should match the types of moderate activities in which older adults are likely to participate. 

Future research should consider socio-demographic characteristics such as age when quantifying 

the importance of village recreational facilities for physical activity. 

Second, our findings highlight the importance of considering not only the design and layout of 

retirement villages, but also the significance of where the village is located. Though retirement 

villages appear to be segregated from the wider neighbourhood, environmental factors outside the 

village setting were continuously cited as facilitators of active living. Stimson and McCrea (2004) 
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used a push-pull framework to identify three pull factors for older adults deciding to move into a 

retirement village: the built environment and affordability; characteristics of the location area the 

retirement village is in; and desire to maintain current lifestyle. None were associated with 

specific services and facilities within the village, suggesting that the location of the retirement 

village site, rather than the village services and facilities, was most relevant. In order to ensure 

that senior housing options are located in accessible neighbourhoods with proximate services and 

facilities, government planning policies need to consider the siting of future retirement villages. In 

Western Australia, the government’s operational policy for the design and approval of urban 

development states: 

Retirement complexes should be located close to town and neighbourhood centres, and 

incorporate multi-story denser components to achieve sufficient yield on relatively small 

sites. In some cases, they may be designed so that their facilities can be shared by the broader 

community and be located to form the core of the neighbourhood centre (Western 

Australian Planning Commission 2007, p.9). 

The extent to which local planning policies across the world consider the siting of senior housing 

complexes is unknown. This knowledge, and working alongside policy makers and practitioners 

to ensure it occurs would assist in the planning and siting of retirement housing that facilitates and 

encourages active living. 

Related to this more specifically is the question of what a proximate distance is for older adults. 

This is important given that residents were unanimous in stressing the significance of accessible 

and proximate neighbourhood destinations to encourage active living. It is generally accepted that 

400 metres, which corresponds to a five minute walk in able-bodied adults, is a walkable distance 

(Atash 1994; Aultman-Hall, Roorda & Baetz 1997; Pikora et al. 2002). A qualitative study of 

older adults near retirement age suggested a willingness to walk between 20 and 45 minutes to a 

destination (Strath, Isaacs & Greenwald 2007), yet actual distance would be dependent upon 

walking speed and physical functioning. Wang and Lee (2010) showed that active older adults 

were able and willing to walk up to a half mile (approximately 800 metres) to routine 

destinations, but most destinations in their study setting were located further than this. In 

addition, proximity to certain destination types may be more important for walking than others 

(Moudon et al. 2006). Moreover, perceived and objective distances to destinations generally 

show low agreement, thus these may both independently affect walking (Michael et al. 2006; 

Boehmer et al. 2006). More research is needed to determine what distances are considered 

walkable by older adults and how this differs from children and adults. Examining whether 

perceptions of a walkable distance change over time, according to life stage (i.e., the onset of 
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retirement) and mobility limitations is necessary. Better understandings of how far older adults 

are prepared (or are able) to walk, how older adults perceive distance, and whether 

considerations of walkable distances are influenced by ability to drive, are needed. More 

knowledge of this sort can contribute to informing practices that ensure proximate destinations 

are located within walking distance for all older adults, irrespective of living within the retirement 

village setting. 

4 . 7 . 1  S T U D Y  L I M I T A T I O N S  

Naturally, this study was not without its limitations and findings must be considered in light of 

these. Though retirement villages were selected by purposive sampling, an acceptable selection 

method given the qualitative nature of the research, residents within villages were selected using 

convenience sampling. Furthermore, resident selection was conducted by the village manager or a 

member of the village resident committee, and so we cannot be certain of the specific method of 

approach employed, the number of residents who refused to participate, nor reasons for non-

participation. Though convenience sampling may fail to capture vastly different opinions and 

perspectives, in this study, participants were all well acquainted with each other and their fellow 

village residents, so much so that issues specific to non-participants would be raised at times, with 

discussion verified by other focus group participants. Thus, the concern was reduced because of 

the retirement village context and the interactions and dynamics created by choosing focus groups 

to collect data, compared with other qualitative research methods. The fact that both moderators 

were of a different generation to focus group participants, and completely ‘new’ to understanding 

the intricacies of the retirement village setting, also warrants consideration. It is possible this may 

have influenced participants’ responses, in that positive environmental influences were over-

emphasised at the expense of other features in order for the context to be seen in a more positive 

light. That is to say, social desirability effects, whereby favourable responses are given, may have 

been at work. For example, physical activity is a socially desirable behaviour that is often 

overestimated when self-reported (Adams et al. 2005). To overcome this, trained peer leaders 

familiar with the setting and of a similar age and physical activity level to participants (e.g., 

retirement village resident committee members) may have been more suitable focus group 

facilitators. Finally, additional factors such as resident income and self-rated health, and the 

possible influence of self-selection into retirement villages, all need to be considered when 

interpreting the findings of this enquiry. 
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4 . 8  C O N C L U S I O N  

With the global demographic shift in ageing and the importance of remaining physically active, a 

deeper understanding of environmental influences on active living is needed. Moreover, 

consideration needs to be given to the living contexts of older adults, including retirement villages 

and senior housing complexes located within neighbourhoods, and how these environments 

impact active living. Concurrently studying the influence of physical, social, and policy 

environmental factors on healthy behaviours is consistent with a social-ecological approach. 

Knowledge of this sort will inform environmental and other interventions, designed to encourage 

older adults to remain as active as possible, for as long as possible. This exploratory qualitative 

enquiry found environmental attributes of the retirement village and surrounding neighbourhood 

environment to both be significant in facilitating active living among residents. Our findings will 

be used to develop a quantitative survey instrument, which will attempt to answer some of the 

above research questions and further unpack environmental influences on residents’ active living. 

More research in this area is needed given the potential for contributing to the planning and public 

policy practices impacting seniors and their living environments. 
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C H A P T E R  5  

 

 

C O N N E C T I N G  T H E  Q U A L I TAT I V E  &  Q U A N T I TAT I V E  
R E S E A R C H  P H A S E S  

 
 

5 . 1  I N T R O D U C T I O N  

While Chapter 4 presented selected qualitative findings pertaining to environmental influences on 

active living in the form of a submitted manuscript, this chapter focuses on additional findings also 

pertinent to the thesis. The opening sections present the qualitative findings on key study 

terminology and organisational and policy-related environmental factors. The defining feature of 

mixed methods research is its integration of qualitative and quantitative forms. Therefore, the 

way in which the qualitative findings informed the quantitative research phase and the conceptual 

framework guiding the remainder of the thesis are described in this chapter. 

5 . 2  B A C K G R O U N D  

The focus groups were used as a means of ensuring that the terminology and questionnaire design 

proposed for the subsequent research phase were contextually appropriate for the retirement 

village setting. As elaborated in Chapter 4, there were 51 participants across six focus groups. 

Participants were asked for their opinions and interpretations of key study terminology related to 

active living, and provided insights into issues of importance for older adults living in retirement 

housing. 

The two proposed study terms of particular interest were ‘active living’ and ‘neighbourhood’. 

Themes relating to these are presented in sections to follow. While the previous chapter outlined 

most of the salient environmental factors associated with residents’ active living, other 

organisational and policy-related factors emerged during analyses. These findings were also useful 

in informing questionnaire development, as they provided a broader contextual understanding of 
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environmental factors influencing active living. Therefore, these are also presented and discussed 

in subsequent sections. 

5 . 3  F I N D I N G S  O N  K E Y  S T U D Y  T E R M I N O L O G Y  

5 . 3 . 1  D E F I N I N G  A C T I V E  L I V I N G  

Three main themes emerged from focus group discussions on what the term active living meant to 

participants, and what their experience of active living was. 

First, many residents identified that active living included physical activity, and particularly cited 

walking as being their most preferred form of physical activity. But in addition to physical activity, 

residents also raised that active living was inclusive of social activity and keeping the mind active: 

I think it’s got sort of more aspects than that, because to be active, I think there’s physical 

activity, but there also has to be some degree of intellectual activity. (P45) 

It also includes the mental side of things, so it includes doing jigsaws, it might be doing a 

crossword. (P42) 

For example, being a member of the village’s resident committee helped some residents keep 

their minds active and stimulated, while other popular activities for leading an active lifestyle 

included playing cards or bingo with others and doing crossword puzzles. 

Second, participants frequently mentioned that being active and leading an active lifestyle was 

heavily dependent on an individual’s abilities or level of mobility. The same amount of activity 

could not be expected of all village residents, as some were more capable than others. Generally, 

active living was dependent on what each individual was capable of doing: 

Other factors which come into this of course are health. Some people are capable of getting 

around and doing practically anything, others have limitations from what they can do. (P7) 

But I think the amount of activity depends on the individual. Some are able to be more active 

than others but it is a personal matter. (P22) 

Third, being able to come and go from the retirement village and participate in the 

neighbourhood community was seen as an essential component of leading an active lifestyle. That 

is to say, active living was seen as getting out of and travelling outside of the retirement village 

and engaging with the wider community and feeling part of the surrounding neighbourhood: 
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It means getting out of your four walls and participating in the wider community. Whether 

it be exercise groups or mental stimulation – crafts, whatever. Even going back and starting 

a hobby; keeping active, mind and body. (P14) 

And being able to go out and do things. I mean, there are many people who are not able to 

do that. But to me active living is that you can leave the village, you know in your own 

vehicle or by bus and get outside the village. (P33) 

Just getting out and about and doing things. (P35) 

Tied to this, active living was not seen to be limited by living in a retirement village. A number of 

participants mentioned that they still continued with a lot of activities that they previously did 

before moving into the retirement village: 

I do most outside still. I go ball room dancing two or three times a week in the day time. 

(P3) 

Probably before we got to this village, we all had some kind of hobby outside the house. And 

I’m still picking that up even though I live here now. My hobbies from the outside continue. 

(P15) 

You know people have said to me ‘you’re in a retirement home’. No, I’m just in a village, it 

just happens to be called lifestyle or retirement. But I do everything I did outside, still do. 

And that’s what I call active living. Whatever you do in the village, that’s fine, but you’ve 

got lives outside as well. (P18) 

In the literature, active living is defined as integrating any form of physical activity, be that 

exercise, recreational activities, household and occupational activities, or active transportation, 

into daily life (Sallis et al. 2006). Thus, residents’ meaning of active living was reasonably 

congruent with published definitions. Participants’ identification of social and cognitive activity as 

also being important was consistent with the World Health Organisation’s definition of health as 

being a complete state of physical, mental, and social well-being (World Health Organization 

1948). 

Similar to community-dwelling older adults, walking was highly popular among participants, and 

their preferred mode of physical activity to engage in (Tudor-Locke et al. 2002; Eyler et al. 2003; 

Taylor et al. 2004). In addition, the findings for physical functioning were in line with the 

evidence-base, which consistently highlights the importance of physical functioning as a correlate 

of seniors’ physical activity (Troiano et al. 2008; Marquez et al. 2011; Davis et al. 2011b; Stathi 
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et al. 2012). Indeed, others have suggested that personal characteristics may be more related to 

physical activity among older adults than environmental factors (King 2008; de Melo et al. 2010). 

The importance of community-dwelling older adults taking daily trips beyond the home for 

physical activity levels has been previously reported (Davis et al. 2011a). However, our findings 

expand upon this, showing that for residents of retirement villages, active living incorporates 

travelling outside of the retirement village boundary not just one’s individual home within the 

retirement village. Moreover, given many residents mentioned their continued participation in 

activities outside of the retirement village setting after moving into the village, it is clear that 

environmental factors outside of the retirement village still warrant consideration as important 

factors influencing the physical activity behaviour of retirement village residents. But it wasn’t just 

‘doing’ activities in the neighbourhood, there were also aspects of actively participating and 

engaging with and for the wider community. This follows published definitions of social 

participation that focus on a person’s involvement in activities providing interaction with others in 

society or the community (Levasseur et al. 2010). 

5 . 3 . 2  D E F I N I N G  N E I G H B O U R H O O D  

Focus group participants were also asked to define what their neighbourhood included, and when 

analysing transcripts, three distinct schools of thought were identified. 

The majority of participants mentioned that their neighbourhood was not limited to the 

retirement village environment; it included the vicinity outside of the retirement village: 

I would say the vicinity outside the village. So shopping and what we’ve all been talking 

about – parks. And to me it’s the neighbourhood that I’ve been more or less familiar with 

for 30 odd years, and I lived in [suburb name]. And what it has to offer. I thought that 

coming here was within the same neighbourhood more or less than what I was in before. 

(P32) 

I would say down to the forum (i.e., shopping centre) is our neighbourhood. (P2) 

Some participants specifically named the suburb their retirement village was located in as being 

what defined their neighbourhood: 

I think of [suburb name] as being our neighbourhood really. (P3) 
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The village isn’t my neighbourhood. I would class neighbourhood as being [suburb name] or 

[suburb name] and those places. This is our home, I don’t class this as a neighbourhood, not 

the village. (P35) 

The neighbourhood for me would just about be this suburb. (P45) 

Lastly, some participants expressed that only the village was considered be their neighbourhood: 

Our neighbourhood is us really. This is our neighbourhood. (P15) 

But when I think of the word neighbourhood I don’t think of my friends who live over there 

as if it’s my neighbourhood because to me a neighbour is a neighbour, so that’s why I think 

of neighbourhood as the village. (P21) 

I don’t think we really have anything to do with the neighbourhood. (P25) 

In summary, participants’ definition of neighbourhood varied greatly. Furthermore, when 

neighbourhood was considered beyond the village, it was sometimes seen to include the entire 

suburb, a considerably large area. In studies examining neighbourhood environmental correlates, 

a clearer definition of the neighbourhood is needed in terms of the scale of measurement for 

respondent perceptions and objective environmental measures (Giles-Corti et al. 2005). 

Moreover, within the literature, no widely accepted operational definition for what is considered 

to be a walkable neighbourhood exists (Brownson et al. 2009; Spittaels et al. 2009). This 

highlighted the importance of clearly defining neighbourhood for the purposes of the resident 

questionnaire. 

5 . 4  A D D I T I O N A L  E N V I R O N M E N T A L  F A C T O R S  I N F L U E N C I N G  

A C T I V E  L I V I N G  

Other social-ecological factors important for active living among retirement village residents, 

which were not considered in Chapter 4, are described here. Generally, these included built 

environmental factors, organisational factors, and policy-related factors. 

5 . 4 . 1  H I L L I N E S S  

For many focus group participants, the presence of hills and steep inclines, not only within the 

village but in the neighbourhood too, acted as an environmental barrier to walking: 
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[The ideal retirement village] – It’s flat. With your placement you want not only the area 

that the village is on to be flat you want it to be surrounding area as well so that you’ve got 

that mobility not only within the village but around the village as well. (P37) 

When you come from the underpass there’s a hill and it’s fairly steep, it’s not far but it’s an 

incline. (P31) 

In addition to being a barrier for walking, the presence of hilliness in the neighbourhood made it 

difficult to use other modes of transport, specifically gophers: 

It’s quite hilly so gophers are out. Three ladies have gone up to [shopping centre] in a gopher 

and have gone over. There are some steep little bits around there. (P21) 

However, participants in one focus group recognised that because of the hilliness in their village, 

this provided an aesthetically pleasing environment in terms of the views and attractive scenery 

afforded by being on a hill: 

But the location of top of a hill is an attraction because people have all got an outlook. I 

watch the airport, I look at the sea. We’re up high enough to enjoy the view. (P1) 

I think a lot of it here has to do with our topography. I mean, we’re a hilly location, but 

we’ve got a view. So what do you have, somewhere flat or do you have a nice view. (P9) 

In the literature, only a handful of studies have considered perceptions of hilliness or objective 

measures of slope, and to date, reported results are very mixed. Objective measures of slope have 

been found to be negatively associated with older adults’ choice of walking route (Borst et al. 

2009), walking ≥60 minutes per week (Gomez et al. 2010), active park use (Parra et al. 2010a), 

and sports activity (Hanibuchi et al. 2011). Conversely, objective slope was positively associated 

with perceived attractiveness for walking (Borst et al. 2008) and total walking time (Hanibuchi et 

al. 2011). Chad et al. (2005) reported the perceived presence of hills to be positively related to 

physical activity. Mixed findings may be due to the many different measures of physical activity 

that were used in these studies, making them not that comparable, or it could be because 

perceived and objective measures capture different aspects of environmental terrain. Perceptions 

are influenced by past experience and differences in physical and cognitive functioning. How 

older adults experience and perceive the hilliness of a neighbourhood, and how it relates to their 

walking in turn, may be independent of objectively-measured slope (Wen, Hawkley & Cacioppo 

2006; Cao, Mokhtarian & Handy 2010). This may also be the reason why both positive and 

negative associations are reported as significantly associated with physical activity outcomes. As 

also observed in our focus groups, some older adults may prefer the ‘attractiveness’ of greater 
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terrain variability. Overall, this highlights the importance of considering both perceived and 

objective measures of hilliness and slope, particularly for older adults. 

5 . 4 . 2  O V E R A L L  A C C E S S I B I L I T Y  

While previous themes relating to the built environment considered specific attributes as 

important for residents’ active living, it was also apparent that multiple environmental influences 

on active living needed to be jointly considered, especially in terms of overall accessibility. 

While a number of participants mentioned the importance of proximate shops for walking, 

proximity itself did not ensure accessibility: 

We had a shopping centre directly opposite us but there was a four lane highway to cross. I 

mean they did have traffic lights especially for us but when you crossed there you had to 

climb a hill. So the shopping centre was right there but you had to cross four lanes and go up 

a steep hill. So the position of shops needs to be accessible as well as the proximity of it. 

(P22) 

And this comes back to accessibility. There’s not much point putting it in if you can’t 

actually reach them, so it comes back down to accessibility to the facilities. Which, if this 

development over here goes ahead as planned, there should be little café areas and what have 

you, but we risk being flattened on the way over there, so it will reduce the number of 

people actually participating, due to lack of accessibility. (P14) 

This supports the importance of considering multilevel correlates of active living in retirement 

village residents (Rosenberg et al. 2009; Kerr et al. 2011). 

5 . 4 . 3  O R G A N I S E D  V I L L A G E  A C T I V I T I E S  

A number of people commented on the poor participation of residents in village activities 

generally, and this was thought to be related to residents’ age. Many felt that seniors were moving 

into retirement villages far too late in life. The age that people were when moving into the village 

affected whether or not they participated in village activities, and when much older, they tended 

to not get involved in village life: 

It’s an ageing problem. All our problems are because we are 85 plus. It’s a very different set 

up to what you want when you are 65. And I’ve seen that happen. Although I still run a lot 

of things, they are dying. Why did the bingo die? Because you can’t get people to come to 

bingo now, because they’re too old. (P1) 
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For others, the reason behind the poor participation in village activities was because there was no 

person to organise such activities. This was also linked to the above point about some residents 

being too old when moving into the village, in that residents currently organising the activities 

were also getting older and because ‘younger’ seniors were not moving into the village, there was 

no one to take over the organising of activities. This led to further suggestions of the need for a 

person to be employed by the village to specifically organise activities: 

But none of us are employed to do that, you see Thursday morning, once a month there was 

a morning tea, but the ladies that ran that, well they got a bit tired doing it and nobody 

would really take it over from them properly. (P48) 

So I wonder if a consideration of an activities co-ordinator would be something that would 

get things moving. Because the people who do the things here, and there’s a number of 

people, but you’ve also got people who aren’t physically capable of setting things up or 

haven’t got the mobility to organise, because it takes a lot of running around and so forth. 

(P37) 

And the more aged the village is, I mean the people, a lot comes back to the staff. It’s very 

important if you’ve got an aged group of people to have a community staff person who’ll 

organise things for you when we find we’re getting too old to do that. Somebody that’s 

always visible, somebody that you can approach, that’s most important. We have a 

wonderful care staff, a wonderful office staff, but we really don’t have a personnel staff. 

(P10) 

While quite a number of participants felt that not having an employed staff member to run 

activities within the village was a barrier to active living, residents from three focus groups in 

particular mentioned how their local government councils had been instrumental in providing 

educational activities and opportunities for seniors: 

We’ve also got the [council name] who have arranged workshops for us and they come here 

to do that. (P17) 

That’s something else the shire helped initiate too, on how to use public transport safely. I 

would say that the [council name] do very well with the seniors. What they provide is a very 

broad range, more than what I thought. (P14) 
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5 . 4 . 4  S U P P O R T I V E  L O C A L  G O V E R N M E N T S  

Lastly, residents from three villages again noted the importance of local councils in facilitating 

their active living behaviour. However, this theme related to the importance of local councils in 

ensuring that the quality of nearby neighbourhood surrounds was well maintained: 

But also I think the area you live in, whether your council is amenable to the village. Because 

I’ve done a few little things with the council and I’ve found them excellent, very receptive. 

And also through the council we have the seats that are outside for people who are walking 

outside the village. The council put them up and put them in a more stable position. And 

they were offering and inviting us more to present anything. (P33) 

If you come across cracks, as long as you let the shire know they’ll come and fix it. (P41) 

5 . 5  I M P L I C A T I O N S  F O R  T H E  Q U A N T I T A T I V E  R E S E A R C H  P H A S E  

The qualitative research phase uncovered a number of environmental themes related to active 

living in residents, and many of these guided the subsequent conduct of the study’s quantitative 

research phase. Table 5.1 summarises the qualitative findings presented in this chapter and in 

Chapter 4. The implications of these findings for the quantitative research phase, in particular, 

survey instrument development and the choice of variables for quantification are discussed below. 

Active living was interpreted by residents as including physical activity, particularly walking, 

alongside aspects of social participation. Given residents’ understanding of the term, the 

subsequent quantitative research phase continued to use active living in study materials. 

Moreover, a self-reported measure of physical activity that incorporated specific walking purposes 

was selected for the resident questionnaire. The chosen instrument included non-physical activity 

items that could be constructed to form an index of social participation, further justifying its 

appropriateness for this study. Resident questionnaire development is detailed in the next 

chapter. The operational definition of active living employed for statistical analyses continued to 

be physical activity, consistent with the literature. But in addition, social participation was also 

modelled as a dependent variable in some analyses. Physical functioning was seen as an important 

personal characteristic associated with active living, as was travelling outside of the immediate 

retirement village environment. Both aspects were included as quantitative variables. 
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Table 5.1 Summary of qualitative research findings 

Themes identified in qualitative research phase 

Defining active living 

     Physical, social, and cognitive activity 

     Strongly linked to physical functioning 

     Involves leaving the village and participating in the community (i.e., social participation) 

Defining neighbourhood 

     Not limited to village, but includes surrounding area 

     Considered the suburb in which the village is located 

     The village only 

Social environmental factors inside village 

     Resident social contact facilitated active living 

     Social support from residents created a ‘safe’ environment to participate in physical activities 

     As residents get older there is less participation in organised village activities 

     Village staff need to assist in arranging activities for residents 

     Local councils important in providing organised activities for village residents 

Built environmental factors inside village 

     Residents did not have to drive anywhere to engage in some form of activity 

     The convenience of recreational facilities within the village enables active living 

     The presence of recreational facilities does not equate to use 

     Suitable, age-appropriate pedestrian infrastructure within village encourages active living 

Built environmental factors outside village 

     Recreational facilities should also be present within the neighbourhood to promote active living 

     Access to public transport was especially important when unable to drive 

     Parks facilitate activity and community participation 

     Increased distance to neighbourhood destinations limits walking as return journey is a barrier 

     Infrastructure for walking and other travel modes needed to facilitate active living 

     Amount of traffic makes it difficult to walk across the road 

     The presence of median strips facilities residents attempting to cross the road 

     Hilliness and steep inclines are a barrier to walking and using gophers in the neighbourhood 

     Hilliness provides pleasing aesthetics and views from the village 

     Multiple factors need to be jointly considered to ensure overall accessibility 

     Local councils important in maintaining environmental quality  

 

The inconsistent interpretations and disagreement over the definition of neighbourhood in this 

study highlighted the necessity of selecting a different, more appropriate word to describe the 

environment immediately outside of the retirement village and the importance of defining terms 

clearly for study participants. Thus, the term ‘local area’ was used in the resident questionnaire, 

which was defined to residents as everywhere within a ten to 15 minute walk from the retirement 

village. However, in the presentation and interpretation of results in the remainder of this thesis, 

the terms neighbourhood and local area are used synonymously. 
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While active living was facilitated by living in a retirement village in terms of the positive social 

atmosphere and easy access to services and facilities, it appeared just as important to travel outside 

of the immediate village context and remain engaged with people and places outside of the 

retirement village. One of the general themes that strongly emerged from the qualitative research 

phase was that both the internal village environment and environment external to the village were 

equally important for promoting active living, thus both environments warrant further 

examination. Based on the overall findings of the qualitative research phase, and additional 

observations from Chapter 2, the conceptual framework guiding the quantitative research phase is 

presented in Figure 5.1. 

 

 

Figure 5.1 Conceptual framework guiding quantitative research phase 
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As identified by focus group participants, the framework incorporates built and social 

environmental factors from both village and neighbourhood environments. It also considers 

objective and perceived measures of the environment, again within the village and also the wider 

neighbourhood environment. Finally, the conceptual framework highlights active living as being 

inclusive of physical activity and social participation, and recognises the importance of walking in 

this demographic. Moreover, as outlined in Chapter 2, it highlights the need to consider 

recreational and transport-related walking separately, and to measure overall physical activity 

using more accurate objective measurements. 

To test the conceptual framework, items were included in a survey instrument or collected from 

other objective data sources to capture built and social environmental factors, both inside and 

outside the village. This permitted themes discovered in the qualitative research phase to be 

quantified, thus ensuring the empirical testing of their significance to active living among 

retirement village residents rather than just noting importance. This allowed for a more complete 

and comprehensive examination to meet the overarching aims of the study. The main hypothesis 

driving the quantitative research phase of the study was that active living in retirement village 

residents was influenced by both the built and social environments within the village and the 

surrounding neighbourhood the retirement village was located in. 

5 . 6  C O N C L U S I O N  

This chapter extended the previous chapter by presenting additional findings from the qualitative 

research phase relating to the understanding of study terminology, specifically the terms active 

living and neighbourhood, and more environmental influences on active living, including hilliness, 

overall accessibility, organised village activities, and supportive local governments. All pertinent 

findings from the qualitative research phase of the study were summarised, and based on these 

findings, a conceptual framework guiding the next research phase was presented. Qualitative 

findings were also used to inform survey instrument development. Thus, the implications for the 

quantitative research phase – the ‘mixing’ component of the study design – were discussed. The 

next two chapters outline the research methods and analyses employed in the quantitative 

research phase. 
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C H A P T E R  6  

 

 

Q U A N T I TAT I V E  R E S E A R C H  M E T H O D S  

 
 

6 . 1  I N T R O D U C T I O N  

The purpose of this chapter is to detail the methods and procedures employed for the study’s 

quantitative research. It begins by describing the five data sources used in the study, and then goes 

on to detail how the resident questionnaire, which was the primary source of data, was 

developed. The next section presents the selection and recruitment of retirement villages and 

residents within retirement villages, followed by an outline of the data collection procedures. 

6 . 2  S O U R C E S  O F  Q U A N T I T A T I V E  D A T A  

As previously described in Chapter 3, the five data sources utilised for the quantitative research 

phase included the resident questionnaire, accelerometer data, village manager questionnaire, GIS 

data, and ABS information (see Figure 6.1). 

6 . 2 . 1  R E S I D E N T  Q U E S T I O N N A I R E  

The primary data source utilised for the quantitative research phase was the comprehensive 

resident questionnaire. This was developed specifically for the study. The scope of the resident 

questionnaire was guided by the literature review (see Chapter 2), qualitative findings (see 

Chapter 4 and Chapter 5), and the conceptual framework presented in Chapter 5. Accordingly, 

the questionnaire included measures for physical and social activity, built environmental 

perceptions inside and outside the village, social environmental factors inside and outside the 

village, physical functioning, and socio-demographic characteristics. Development of the resident 

questionnaire will be detailed in Section 6.3. 
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Figure 6.1 Quantitative research phase data sources 

 

6 . 2 . 2  A C C E L E R O M E T E R  D A T A  

Chapter 2 highlighted the strengths and limitations of assessing physical activity by self-report 

(e.g., questionnaires) and objective measurements (e.g., pedometers and accelerometers), and 

underlined the value of combining both approaches in providing a more comprehensive 

understanding of behaviour overall. Therefore, this study included the collection of both self-

reported and objective physical activity data. 

Accelerometers were used as the form of objective physical activity data collection in this study. 

They were chosen over pedometers, which count steps taken by an individual, and are a 

convenient and inexpensive instrument commonly used to objectively measure physical activity 

across all ages (Strycker et al. 2007), for two main reasons. First, the accuracy of pedometers to 

measure physical activity in older adults specifically, has been shown to be severely compromised 

by poor physical function and slow gait speeds (Le Masurier & Tudor-Locke 2003; Cyarto, Myers 

& Tudor-Locke 2004; Marsh et al. 2007; Storti et al. 2008). Second, pedometers are limited in 

that intensity of activity cannot be captured (Ewald, McEvoy & Attia 2010; Harris et al. 2009a). 

Accelerometers measure intensity of body movement by using a form of piezoelectric technology, 

which emits a voltage signal that is proportional to intensity when accelerated (Garatachea, Luque 

& Gallego 2010). An activity count is then generated for each epoch, so that a greater activity 

count is equivalent to greater acceleration or intensity of movement (Esliger et al. 2005). Ward 

and colleagues (2005) write that many researchers consider the use of accelerometers to 

74 



objectively measure physical activity to be ideal, and recent studies conducted in the older adult 

population have successfully used accelerometers to measure physical activity (Davis & Fox 2007; 

Gerdhem et al. 2008; Orsini et al. 2008; Harris et al. 2009b), even in those at risk for mobility 

disability (Pruitt et al. 2008). Moreover, compliance with wearing the instrument has been shown 

to be high in this age group (Davis & Fox 2007; Troiano et al. 2008; Pruitt et al. 2008; Copeland 

& Esliger 2009). 

Given the validity and appropriateness of using accelerometers to objectively measure physical 

activity, and the ability of self-report measures to provide specific details on types of activity 

undertaken, this study employed a combined approach in order to collect a more complete data 

set covering numerous aspects of physical activity (Pruitt et al. 2008; Harris et al. 2009a). 

6 . 2 . 3  V I L L A G E  M A N A G E R  Q U E S T I O N N A I R E  

The individual-level resident data were supplemented with a series of other data sources which 

were specific to the retirement villages in the study. Both objective and perceived environmental 

measures are shown to be independently associated with active living (Boehmer et al. 2006; 

Gebel, Bauman & Owen 2009; Kirtland et al. 2003; McGinn et al. 2007). In addition, non-

concordance (i.e., living in an objectively-measured highly walkable environment and perceiving 

it to have low walkability) has been shown to be more common among older people (Arvidsson et 

al. 2012). Thus, both perceived and objective measures of the environment were included in the 

study. Village data sources included data gathered from the village manager questionnaire and 

objective environmental data from GIS and population information from the ABS. 

A short questionnaire was developed for this study and completed by the manager or staff at all 

villages in the study (n=32) (see Appendix VII), in order to collect data on key retirement village 

characteristics. The aim was to limit the level of involvement needed from village personnel, thus 

questions asked were those staff would know off the ‘top of their head’. The brief village manager 

questionnaire covered the following retirement village characteristics: 

 The year the village opened; 

 The number of units currently in the village; 

 The presence of an adjoining aged care facility; 

 The average village operating fee charged to residents; 

 The presence or absence of 17 services and facilities within the village; and 

 The village’s policy on resident dog-ownership. 
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6 . 2 . 4  G I S  D A T A  

A series of objective environmental measures were generated from multiple spatial data sources 

using GIS software. Manual and automated methods, which were created by the GIS team at the 

Centre for the Built Environment and Health using Python 2.6 and ArcGIS tools, were used. 

Using aerial imagery provided by the Western Australian Land Information Authority (Landgate), 

village boundaries were manually digitised using ArcMap 9.3 software, and area (in m2) 

generated. The Euclidean (i.e., ‘as the crow flies’) distance (in kilometres) to the Perth central 

business district (CBD) was calculated using the near point tool. This was used as a proxy measure 

for determining how established the neighbourhood surrounding the retirement village was. 

Destination data sourced from a commercial entity (Sensis Pty. Ltd.) were used for measuring the 

distance along the road network to the nearest of eight destination types. These were chosen to 

correspond to the destination type categories included in the resident questionnaire (i.e., local 

shop, supermarket, general service, health service, hairdresser or beauty salon, fast-food 

restaurant or takeaway, eating or entertainment facility, sport and recreational facility; in 

kilometres). This was calculated using the origin-destination cost matrix tool in the network 

analyst toolbox. Distance to the nearest public transport service was calculated the same way, but 

used data provided by the Public Transport Authority. These measures were generated by the 

Candidate. 

The Perth Public Open Space Layer, created by the Centre for the Built Environment and Health, 

was used to measure distance to the nearest public recreation area. This involved digitising points 

at 50 metre intervals along the public open space polygons, and distance to the nearest public 

recreation area was given as a summary of all the points. Geoscience Australia provided the three 

second Digital Elevation Model data (approximately 90 metre cell size) that were used to measure 

slope. Using the slope tool in the spatial analyst toolbox, zonal statistics were generated to get the 

percent slope along the road network within each village’s 400 metre service area. Finally, traffic 

volume exposure was determined by using the analysis toolbox to summarise the total road length 

(in kilometres) of each of the different road function types (based on Main Road’s functional road 

hierarchy) that intersected each 400 metre service area. Data were also provided by Landgate. 

Distance to the nearest public recreation area, slope, and traffic volume exposure measures were 

not generated by the Candidate, but by the GIS team at the Centre for the Built Environment and 

Health. 
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6 . 2 . 5  A B S  I N F O R M A T I O N  

Some measures were sourced from the ABS to further characterise the neighbourhood 

environment. The SEIFA Index of Relative Socio-economic Advantage and Disadvantage decile, 

created from 2006 Census data, was used to measure local area socio-economic status (Australian 

Bureau of Statistics 2008). The Index measures socio-economic well-being along a continuum, 

thus capturing indicators of both disadvantage (e.g., low income) and advantage (e.g., tertiary 

education). Higher deciles indicate relatively high incidences of advantage and relatively low 

incidences of disadvantage. The Index decile was assessed based on the CCD in which the 

retirement village was located. At the time of the 2006 Census, the CCD was the smallest 

geographic area for which data were available (Australian Bureau of Statistics 2011). In addition, 

the age structure for the CCD, operationalised as the proportion of usual residents aged ≥55 

years, was assessed based on 2006 Census information. 

6 . 3  R E S I D E N T  Q U E S T I O N N A I R E  D E V E L O P M E N T  

6 . 3 . 1  D E V E L O P I N G  T H E  I T E M  P O O L  

Items for inclusion in the resident questionnaire were gathered from a range of sources, and 

selected based on its suitability for use within the retirement village context. The instrument 

mainly comprised of established scales and measures which were, in some cases, adapted to better 

suit the study population. However, in the case where suitable measures could not be located, 

original items were developed for the survey instrument. In addition to the item pool detailed 

below, the resident questionnaire also included additional items collected for other research 

purposes not related to this study. For example, items relating to dog ownership and dog walking 

(Cutt et al. 2008), positive mental well-being (Tennant et al. 2007), and grandparent 

relationships (Coall et al. 2009) were included in the questionnaire, but not considered any 

further in this study. In general, the resident questionnaire comprised items that could be grouped 

thematically into five main categories (i.e., active living, neighbourhood environment, village 

environment, social environment, and individual characteristics), and each is detailed in sections 

to follow. 

A c t i v e  l i v i n g  

The self-report Community Healthy Activities Model Program for Seniors (CHAMPS) instrument 

– a well-established, validated tool – was included in the resident questionnaire (Stewart et al. 
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2001). The 40 item instrument focuses on meaningful and appropriate activities that older adults 

participate in, thus includes light-intensity activities (e.g., leisurely walking, stretching or 

flexibility exercises etc.). To minimise socially desirable responses, CHAMPS also includes non-

physical activity items. Acceptable measurement properties have been reported among older adult 

populations (Stewart et al. 2001; Harada et al. 2001; Resnick et al. 2008; Moore et al. 2008; 

Colbert et al. 2011; Hekler et al. 2012) as well as in older Australians (Cyarto et al. 2006; Giles 

& Marshall 2009). The rationale for choosing the instrument was based on its comprehensive 

assessment of different physical activity modes, along with its inclusion of non-physical activities 

that allowed aspects of social activity to be captured. Slight modifications were made to items to 

be more appropriate for the Australian and also retirement village context. For example, the item 

on ‘skating’ was omitted and ‘lawn or carpet bowls’ was included (Cyarto et al. 2006; Giles & 

Marshall 2009). 

The original CHAMPS instrument considers a typical week during the past four weeks, and 

assesses how many times per week the activity was done and the total weekly duration, reported 

in six response categories to stimulate recognition memory (Stewart et al. 2001). Some 

modifications were made for use in this study. Because retirement villages often include 

recreational facilities onsite (e.g., gymnasium, bowling green, swimming pool etc.), residents 

may be more likely to participate in recreational activities occasionally, and not a regular weekly 

basis. Though weekly activities were only considered in overall health-enhancing physical activity 

measures, it was still appropriate to capture occasional activities given the retirement village 

context. Therefore, a response category for less than weekly participation in the past month was 

included. Instead of response categories for capturing total weekly duration, the response option 

was amended to be open-ended. This response method occurs in other self-reported physical 

activity questionnaires, for example the International Physical Activity Questionnaire (Hurtig-

Wennlöf, Hagströmer & Olsson 2010; Heesch et al. 2010). Test-retest reliability results for 

CHAMPS items are presented in Chapter 7. 

N e i g h b o u r h o o d  e n v i r o n m e n t  

As noted earlier, the term local area was used instead of neighbourhood in the resident 

questionnaire, and was defined as everywhere within a ten to 15 minute walk from the retirement 

village. To assess the neighbourhood environment, items were used from the validated 

abbreviated form of the Neighbourhood Environment Walkability Scale (NEWS-A) that assesses 

people’s environmental perceptions of their local area (Saelens et al. 2003; Cerin et al. 2006). 

Items include neighbourhood characteristics reported in the literature as being related to walking 
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(e.g., proximity and ease of access to non-residential land-uses, walking infrastructure, aesthetics, 

and safety). The instrument has acceptable reliability and validity (Saelens et al. 2003; Cerin et al. 

2006; Cerin et al. 2009; Adams et al. 2009), and has been modified for use in Australian settings 

(Leslie et al. 2005; Cerin et al. 2008) and among older adults (Cerin et al. 2010). 

Item wording was slightly modified to ensure specificity to the study context. While the land-use 

mix diversity subscale in the original instrument contained 23 specific destinations, this was 

reduced into ten broader categories: local shop (e.g., delicatessen or bakery); supermarket; 

general service (e.g., bank, post box or post office, or library); health service (e.g., pharmacy, 

doctor, or hospital); hairdresser or beauty salon; fast-food restaurant or takeaway; eating or 

entertainment facility (e.g., restaurant, café, pub, or cinema); public transport service (e.g., bus 

stop or train station); sport and recreational facility (e.g., gymnasium or bowling green); and 

public recreation area (e.g., park, beach, or natural bushland). This was followed with items on 

how often the services and facilities were used, and whether participants had walked to get there. 

Since the time of survey instrument construction, others have similarly created perceived 

environmental tools that measure distance to local facilities with fewer items (Spittaels et al. 

2010). 

Original items specific to the needs of older adults, as identified in the qualitative research phase, 

were also included (i.e., traffic signal transition time, suitability of footpaths for walkers, gophers, 

wheelchairs), as were seven items on perceptions of problems in the local area (Foster, Giles-

Corti & Knuiman 2010). The test-retest reliability results for the modified land-use mix diversity 

items and original items are described in Chapter 7. 

V i l l a g e  e n v i r o n m e n t  

NEWS-A was also the basis for measuring resident perceptions of the village environment (Cerin 

et al. 2006; Cerin et al. 2008). Selected NEWS-A items were modified to be more applicable to 

the retirement village context, and items irrelevant to the village setting were excluded. 

Additional items, again specific to the village context, were also included in the new survey tool. 

For example, three items relating to the presence and ease of walking to the village activity centre 

were included, as were four items on the appropriateness of walking paths for residents using 

walkers, wheelchairs or gophers. Also, items from the longer form, which were excluded from 

the abbreviated form but considered to be of relevance to older adults, were incorporated (e.g., 

the presence of benches and resting places). 
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The presence and use of seven services and facilities within the retirement village were 

considered. The services and facilities included: local shop (e.g., convenience store); general 

service (e.g., bank, post box, or library); health service (e.g., pharmacy or doctor); hairdresser or 

beauty salon; eating or entertainment facility (e.g., restaurant, café, or cinema); transport service 

(e.g., bus stop); and sport and recreational facility (e.g., gymnasium or bowling green). 

S o c i a l  e n v i r o n m e n t  

Resident questionnaire items encompassing attributes of the social environment included social 

interaction, social support in general and also specific to physical activity, and participation in 

social activities. Questionnaire items on how often participants saw or heard from their children, 

grandchildren, other relatives, residents in their village, and friends outside their village on 

average were used to measure frequency of social contact. Social support for physical activity was 

measured using valid and reliable items (Sallis et al. 1987; Hovell et al. 1989). Six items assessed 

whether participants walked or did other physical activities in the last month with family, village 

residents or friends outside their village. Amount of general social support received from people 

living outside the village was determined using single items measured on six-point Likert scales, 

and reliability coefficients are presented in the next chapter. Perceived general social support 

items distinguished between instrumental, emotional, and informational social support (Wills & 

Shinar 2000). For each concept, a single item assessed whether or not residents felt they had this 

social support available to them, and if answered positively, indicated from how many people they 

thought they could approach to receive it. This distinguished between people inside the village, 

people within the local area (i.e., ten to 15 minute walk from the retirement village), and other 

people. Participation in social activities was also assessed with the CHAMPS instrument, which 

includes non-physical activity items within the 40 activity types considered (Stewart et al. 2001). 

I n d i v i d u a l  c h a r a c t e r i s t i c s  

A number of individual characteristics were incorporated into the resident questionnaire, 

including socio-demographic characteristics, residency factors, and health and mobility factors. 

Residents reported various socio-demographic characteristics such as sex, age, highest education 

level completed, marital status, and employment status. 

Seventeen factors, some modified (Giles-Corti et al. 2008) and others original, were rated on 

five-point Likert scales to indicate their importance when residents decided to move into the 

retirement village. Other village items assessed duration of village residency and previous suburb 

of residence as an indicator to the distance relocated when moving into the retirement village. 
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Health and mobility factors included the self-rated health single item, which was included in the 

resident survey (Stewart & Kamberg 1992; Ware & Sherbourne 1992). Physical functioning was 

measured using the Medical Outcomes Study (MOS) physical functioning measure. This ten item 

instrument assesses whether an individual’s health limits performance of various activities, ranging 

in intensity (Stewart & Kamberg 1992). It was mostly chosen for its suitability for use with 

relatively healthy participants, whereas most other measures of activities of daily living reflect 

more severe disability (McDowell 2006). Use of assistive devices (i.e., cane or walker, 

wheelchair, and motorised mobility scooter or gopher), access to a car, and the frequency with 

which residents usually left or travelled outside of the village were also included. A number of 

other transport-related items were included in the resident questionnaire, though not directly 

considered in this thesis. 

6 . 3 . 2  F O R M A T T I N G  T H E  S U R V E Y  I N S T R U M E N T  

A well designed survey instrument can reduce non-response and measurement error (Dillman 

2000). Constructing and formatting suggestions made by Dillman (2000) were followed to ensure 

the self-administered questionnaire was easy to understand and answer. Specifically, care was 

taken to ensure the font size was large enough and there were sufficient amounts of ‘white space’ 

to ease clarity. The structure and flow of the questionnaire was also considered. Supervisors and 

older family members were consulted throughout the process and the instrument was revised a 

number of times. The questionnaire contained eight sections in total: your retirement village; 

services and facilities; your local area; activities; general health and lifestyle; transport and 

mobility; social environment; and about you. 

6 . 3 . 3  P I L O T  T E S T I N G  

The draft resident questionnaire was completed by a small number of older adults who were 

known to the Candidate, and all of whom resided in senior housing complexes (n=8). Feedback 

was sought on the time taken to complete the questionnaire, ease of question comprehension, and 

suitability of presentation and layout. This also served as an assessment of face validity. The 

amount of time taken to complete the questionnaire was approximately 60 minutes, however this 

ranged from 20 to 90 minutes. It was observed that this was heavily dependent upon the person’s 

age. Following the pilot testing process, a few minor amendments were made to the instrument 

before the final version was sent for printing (see Appendix VIII). 
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6 . 4  S A M P L E  S E L E C T I O N  A N D  R E C R U I T M E N T  

6 . 4 . 1  S A M P L E  S I Z E  C A L C U L A T I O N S  

The study used a multistage cluster sampling approach, whereby clusters (i.e., retirement 

villages) were systematically sampled, and then residents within villages selected (Abramson & 

Abramson 1999). This was done in order to account for residents within the same retirement 

village behaving in a similar way, hence violating the assumption of independence. 

One of the main difficulties in calculating sample size for such designs is not having an estimate of 

the intra-class correlation coefficient (ICC) (Donner & Klar 2000). ICC is a statistical measure 

derived from the ‘between’ cluster and ‘within’ cluster variation of the units within a cluster. It 

can have a large effect on sample size requirements, and usually needs to be estimated from the 

literature, a pilot study, or similar past studies (University of Aberdeen 1999). The most 

comparable study that could be identified for this purpose was the Senior Health and Physical 

Exercise trial, which was a neighbourhood walking intervention for older adults conducted in the 

US, which followed a clustered randomisation approach (Fisher, Pickering & Li 2002). Various 

cross-sectional analyses involving different walking outcomes have reported ICC’s as ranging from 

0.03 to 0.06 (Fisher et al. 2004; Nagel et al. 2008), but also as high as 0.28 (Li et al. 2005). This 

means that 4.0% to 28.0% of the differences in walking outcomes were due to neighbourhood-

level differences. 

With the assistance of a UWA biostatistician, sample size estimations for this study were made 

using a free, online sample size calculator (www.abdn.ac.uk/hsru/research/research-

tools/study-design) (Campbell et al. 2004). The program requires the user to specify expected 

control and intervention group proportions for dichotomous outcomes, and these were based on 

colleagues’ work conducted in Perth (i.e., the same study location). Though participants were not 

seniors (mean age=39.9 years), 61.6% self-reported some neighbourhood walking, and the odds 

of those living in neighbourhoods with high walkability were 1.33 times higher than those with 

low walkability (Christian et al. 2011). Based on these estimated proportions, an ICC of 0.1, 

80.0% statistical power, and a 0.05 significance level, the sample size required for the study was 

32 clusters of size ten. In other words, 32 retirement villages with ten residents participating in 

each needed to be recruited for the study (n=320). 
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6 . 4 . 2  S E L E C T I O N  O F  R E T I R E M E N T  V I L L A G E S  

The sampling frame (i.e., the list of member villages of the Retirement Village Association 

[n=92]) ranked villages from highest to lowest according to the objective walkability score 

previously computed for each retirement village, and the most walkable and least walkable 

villages were approached first. The six villages that participated in the focus groups (see Chapter 

4) were also invited to take part in the quantitative research phase (response rate=50.0%). In the 

Perth metropolitan and Peel region, there are a few neighbourhood areas, specifically suburbs that 

have multiple retirement villages located in them. For example, one suburb contains five 

retirement villages in close proximity. Therefore, to further ensure environmental variability in 

the sample, only one village per suburb was initially invited to participate in the study during the 

first wave of village recruitment. However, with difficulties in village recruitment evident, it was 

necessary to remove the criterion regarding one village per suburb for the second and third 

recruitment waves. This was because the response rates being achieved indicated that it would not 

be possible to meet the sample size requirements with the sampling frame. 

6 . 4 . 3  V I L L A G E  R E C R U I T M E N T  

Commencing in June 2009, retirement village managers were approached to seek permission for 

residents in the village to be included in the quantitative stage of the study. Village recruitment 

occurred in three waves (n=46, n=14, n=10). 

Recruitment is often reported as a challenge when conducting research among older adults (Faes, 

Van Iersel & Olde Rikkert 2007; Samelson et al. 2008). While it has been suggested that cluster 

sampling can reduce recruitment difficulties (in that you approach more people in the same 

location), sampling this way can also introduce bias due to the role of a ‘gatekeeper’ (Abramson & 

Abramson 1999). This was particularly important to consider for this study, as the clusters (i.e., 

the retirement villages) that were recruited were not necessarily direct participants in the study. 

Village managers were sent an invitation letter with a tea bag attached, and were provided with an 

information sheet on the study. Those interested in participating were required to return the 

signed consent forms in the reply-paid envelope provided, and nominate a contact person for the 

study. Approximately one week after the invitation letters were mailed, all village managers were 

followed-up with a phone call to determine their interest (see Appendix IX). If the invitation 

letter had not been received, the information was sent again by either mail or email. Allowances 

were made for up to five contact attempts, and the phone calls were made with the help of a 
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research assistant. A total of 70 retirement villages were approached to participate in the study, 

with 34 villages agreeing to participate (response rate=48.6%). Two villages withdrew their 

consent prior to the recruitment of study participants leaving a total of 32 villages (response 

rate=45.7%). Fifteen of the villages were located in neighbourhoods with higher walkability, and 

17 from lower walkable neighbourhoods. The overall process of retirement village recruitment is 

illustrated in Figure 6.2. Of the 32 villages participating in the study, two were located in the 

same suburb. 

6 . 4 . 4  R E S I D E N T  R E C R U I T M E N T  

Once a village had agreed to participate, the nominated contact person was telephoned and 

briefed as to what their role in the study would involve (see Appendix IX). It was anticipated that 

resident recruitment would consist of scheduling a day and time, in consultation with the contact 

person, for the research team to visit the retirement village and administer the survey with 

participating residents. Resident recruitment materials were compiled and mailed to the contact 

person for distribution to random residents. The resident recruitment materials consisted of an 

invitation letter with an attached tea bag, an information sheet and consent forms to return, and 

all items contained an individualised resident identification number. To ease facilitation of this 

process, documents needing to be returned to the study team were printed on different coloured 

paper and all documentation included the date that the research team would be visiting the 

village. 

The contact person was also given instructions on how to randomly select residents to invite for 

participation in the study. This entailed allocating five random letters of the alphabet to each 

retirement village, and instructing the contact person to distribute resident recruitment materials 

to residents whose first name began with one of the random letters of the alphabet assigned (e.g., 

a, b, or c). First name was chosen instead of surname to reduce the likelihood of married couples 

both being invited to participate in the study. Additional letters of the alphabet were given to the 

contact person if more were required. Due to unforeseen circumstances, not all villages 

participating in the study had a nominated contact person, and so in some villages, resident 

recruitment materials were randomly delivered to selected mail boxes. 
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Figure 6.2 Retirement village recruitment process 

 

Initially the above protocol for recruitment was followed precisely; however, it was recognised 

early on in the recruitment process that a more flexible approach needed to be taken in order to 

get the required number of villages and residents participating in the study. This was especially 

pertinent as the entire study population from which villages could be recruited was limited to 

only 92 villages. Many villages (at the time of village recruitment) voiced a concern about the 

random selection of residents and preferred that residents be asked to volunteer as study 

participants. In some circumstances this involved sending the recruitment letters to the contact 

person for them to distribute to potential volunteers, while at other times this involved the study 

team visiting a village to conduct an initial briefing session with residents, encouraging them to 

participate in the study. At one village this involved filming an interview about the study that was 

broadcast through the village’s television station. Finally, some villages required more than one 

resident recruitment method to maximise participation in the study. This usually occurred when 

residents had initially been invited randomly, but less than ten had agreed to participate. 

Approximately ten residents per village were sought based on sample size calculations, thus the 

study team permitted volunteers to be approached if the contact person was amenable to this. Six 

options existed for the selection and recruitment of retirement village residents, and Table 6.1 

describes this for each village in the study sample. 
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Table 6.1 Detailed resident recruitment methods employed for each village in sample 

 
Randomly 
selected 

Agreed to 
participate 

Response 
rate 

Volunteers 
approached 

Total 
participants 

Recruitment method n n % n n 

Random selection (village)a 12 12 100.0 0 12 

15 2 13.3 0 2 

15 14 93.3 0 14 

12 11 91.7 0 11 

14 3 21.4 0 3 

15 8 53.3 0 8 

15 5 33.3 0 5 

Random selection (study team) 20 9 45.0 0 9 

40 8 20.0 0 8 

20 12 60.0 0 12 

20 8 40.0 0 8 

Random selection (village) and 
volunteers approached (village) 

12 10 83.3 1 11 

12 12 100.0 16 28 

15 5 33.3 3 8 

12 9 75.0 3 12 

12 6 50.0 3 9 

12 3 25.0 1 4 

Random selection (village) and 
volunteers identified (study team) 

12 1 8.3 4 5 

Volunteers approached (village) 0 0 0.0 21 21 

0 0 0.0 9 9 

0 0 0.0 15 15 

0 0 0.0 15 15 

0 0 0.0 9 9 

0 0 0.0 12 12 

0 0 0.0 17 17 

0 0 0.0 10 10 

0 0 0.0 11 11 

Volunteers identified (study team) 0 0 0.0 10 10 

0 0 0.0 10 10 

0 0 0.0 6 6 

0 0 0.0 9 9 

0 0 0.0 9 9 

Total 285 138 48.4 194 332 
aInitial protocol to follow: randomly selected residents invited to participate in study by village contact person. 

 

Overall, a total of 332 residents provided written consent to participate in the study: 194 were 

volunteers and 138 were randomly invited to participate. Of those residents randomly invited to 

participate in the study, the response rate was 48.4%. Using multiple methods to recruit residents 
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was not ideal, given the limitations to external validity that subsequently limit the generalisability 

of findings. Nevertheless, other studies of older adults have similarly recruited participants using 

multiple strategies (Rowland et al. 2004; Forster et al. 2010; Eisenstein et al. 2011). The 

limitations of having to employ multiple recruitment methods and also following a two-tiered 

approach to recruitment will be detailed in Chapter 12. 

6 . 5  V I S I T I N G  R E T I R E M E N T  V I L L A G E S  F O R  D A T A  C O L L E C T I O N  

Commencing in July 2009 and continuing through to December, all retirement villages in the 

sample (n=32) were visited in order to collect data face-to-face in a group setting. Approximately 

one week before the scheduled visit, a telephone call was made to the contact person to 

determine how many residents would be attending the study session, and to confirm the 

arrangements for the visit (see Appendix IX). Once the number of participants attending and their 

resident identification numbers were known, study materials were prepared. This involved, for 

example, initialising accelerometers, labelling resident questionnaires, and preparing name tags to 

assist with the data collection process. 

On the day of the scheduled visit, the research team (comprising the Candidate, a research 

assistant, and depending on the number of participants expected, work experience students) 

arrived at the village and met with the contact person. The village manager questionnaire was 

given to the manager or another member of the village staff to complete. All resident consent 

forms were handed over by the contact person, and the room set up for resident questionnaire 

administration before participants arrived. Seven residents who had provided written consent for 

the study withdrew prior to survey administration. Reasons for withdrawal were all health-

related, and those who withdrew had all been selected randomly for participation in the study. 

Thus, data were collected from 325 residents. 

6 . 5 . 1  P R E P A R I N G  A N D  D I S T R I B U T I N G  A C C E L E R O M E T E R S  

Actigraph GT1M accelerometers were used in this study. The units were charged overnight and 

initialised to commence collecting data at 12.00am on the survey administration day. 

Accelerometers collected data at one minute intervals (i.e., epochs), similar to other studies of 

older adults (Davis & Fox 2007; Pruitt et al. 2008; Copeland & Esliger 2009; Buman et al. 2010). 

Units were set aside for each study participant and placed on an elasticised belt. Other study 

materials for the accelerometers, for example the accelerometer diary and instruction sheet, were 

prepared for all participants. 
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Figure 6.3 Visiting retirement villages to administer the resident questionnaire 
Note: written permission granted from participants for photographs to be taken and used for research-related purposes. 
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Once all participants were present at the session, instructions on how and when to wear the 

accelerometer were given verbally to all participants (irrespective of whether they agreed to wear 

one). In addition, written instructions were also given to all study participants (see Appendix X). 

Participants were asked to start wearing the accelerometer, and a member of the research team 

checked to ensure all instruments were correctly placed and residents were comfortable with 

wearing the device. They were instructed to wear the accelerometer over the right hip during 

waking hours (excluding water-based activity) for seven days. 

To act as a reminder to wear the accelerometer and ensure compliance with the study protocol, 

participants were provided with an accelerometer diary to complete (see Appendix X). This 

required them to write the time they commenced wearing the instrument, and the time it was 

removed at the end of the day. In addition, if the accelerometer was removed for any reason 

during the day, there was space available to record details of the occurrence. Magnets were placed 

on each diary allowing them to be placed on the fridge to act as a visual cue, and each participant 

was also given a reminder tag with the word ‘accelerometer’ on it, for them to place somewhere 

they would look first thing in the morning (e.g., with the glasses or besides the coffee cup), to 

give another visual cue. 

6 . 5 . 2  R E S I D E N T  Q U E S T I O N N A I R E  A D M I N I S T R A T I O N  

Following the distribution and explanation of the accelerometers and accelerometer diary, 

residents were asked to complete the questionnaire at their own pace. Any questions or queries 

raised by residents were answered by the research team. If a participant had difficulty filling out 

the questionnaire, for example they had visual impairments or inflamed hands, and they were 

unable to complete the questionnaire on their own, they were individually assisted by a member 

of the research team. This often involved reading out the questions to participants and filling in 

the answers for them. Once completed, the questionnaire was checked by the research team to 

ensure no answers were missing or incomplete. On completion of the questionnaire, residents 

had the opportunity to enter a prize draw to win one of three sets of walking poles. 

If a resident was unable to attend the survey administration day at their village, arrangements 

were made to either leave the study materials behind for them to complete individually or to re-

visit the participant at a more convenient time so that the questionnaire could be completed with 

guidance from a member of the research team. Also, if a resident did not want to attend the 

survey administration day and preferred to complete the questionnaire in their home with 
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guidance from a member of the research team, this was also arranged. However nobody took up 

this option and all were satisfied to complete the questionnaire in the group setting. 

In general, those who completed the survey individually, often with the assistance of a researcher, 

were not able to attend the survey administration day due to previous commitments. Moreover, 

in the villages with no nominated contact person, where resident recruitment materials were 

randomly delivered to selected mail boxes, data collection involved visiting each unit and 

administering the survey with a resident individually. Thus, the differences in study variables 

between those completing the survey individually (n=93) and in the group setting (n=230) will be 

presented in Chapter 7, and the limitations of collecting data in a group setting will be discussed 

in Chapter 12. 

6 . 5 . 3  R E L I A B I L I T Y  S U B - S T U D Y  

In order to test the reliability of new questionnaire items, 138 participants were asked to be part 

of a reliability sub-study and complete the questionnaire again in one week’s time. Instead of 

completing the questionnaire within a group setting, it was completed individually and returned 

to researchers. Overall, 70 participants agreed giving a response rate of 50.7%. However, five did 

not return a completed questionnaire, leaving 65 participants in the reliability sub-sample 

(response rate=47.1%). Reliability results will be presented in Chapter 7. 

6 . 5 . 4  A L T E R N A T I V E  F O R M A T T I N G  O F  R E S I D E N T  Q U E S T I O N N A I R E  

During the initial six retirement villages visits, it became very noticeable that some residents, 

particularly those who were older, were struggling to complete the questionnaire without 

growing weary and agitated. Given the length of the questionnaire, this had been foreseen as a 

potential issue and limited questionnaires were printed initially (version one). Prior to printing 

the additional questionnaires required, the resident questionnaire was, therefore, reformatted 

into two parts to reduce the time needed for completion (version two, see Appendix XI). The 

first part was administered to residents during the survey administration day, checked for 

completeness, and taken by the research team for data entry. Residents then had the option of 

either completing the second part immediately, or taking it home to complete on their own and 

then returning it after one week in a sealed envelope provided by the research team. The first part 

included the key study variables to ensure that if residents did not return part two, they would 

not need to be excluded from the planned analyses. As the questionnaire was reformatted it 

became necessary to alter the order of questions within version two, compared with version one, 
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to ensure the layout was consistent. Despite version two of the questionnaire being in two parts, 

most participants completed both parts on the same day and returned it to the research team for 

checking. For residents who completed part two in their own time, the returned questionnaire 

was checked for completeness, and residents were contacted by telephone to solicit any missing 

information. Only two participants did not return part two of the questionnaire, and were 

subsequently excluded from analyses, as the physical functioning measure was included in part 

two and was considered essential for statistical analyses. The differences in variables in version 

one and two of the questionnaire are presented in Chapter 7 and discussed in Chapter 12. 

To further ensure that residents did not grow tired when completing the questionnaire, 

refreshments were provided to all study participants attending the survey administration day. 

Where a member of the research team visited participants individually, refreshments were often 

provided by participants themselves. 

6 . 5 . 5  R E T U R N I N G  S T U D Y  M A T E R I A L S  

After wearing the accelerometer for seven days, all participants were instructed to return their 

accelerometers and diaries to the contact person by a given day. For the reliability sub-study 

participants and those who completed version two of the questionnaire, questionnaires were also 

returned to the village contact person in a sealed envelope provided. Arrangements were made 

for a courier to pick up and return all of the study items to the research team. If any questionnaire 

items or other study materials were incomplete or missing, follow-up phone calls were made to 

study participants. If the village manager questionnaire was not returned, a phone call was made 

and it was anticipated that the receptionist would be able to answer the questions if needed. 

6 . 6  C O N C L U S I O N  

This chapter presented the quantitative research methods employed for the study. Five data 

sources were utilised, the main of which was the comprehensive resident questionnaire developed 

specifically for the study. From July to December 2009, 32 retirement villages across the Perth 

metropolitan and Peel regions were visited, and residents completed the questionnaire and wore 

accelerometers for seven days. Village data were collected through the village manager 

questionnaire, ABS information, and GIS data. The development and testing of all study variables 

are described in the next chapter. 
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C H A P T E R  7  

 

 

D E V E L O P M E N T  &  T E S T I N G  O F  Q U A N T I TAT I V E  
V A R I A B L E S  

 
 

7 . 1  I N T R O D U C T I O N  

This chapter provides an overview of the study variables considered in the quantitative research 

phase, most of which were derived from the resident questionnaire. The first section presents 

reliability coefficients for modified and original questionnaire items, describes data reduction by 

principal components analysis for retirement village items, and differences in resident 

questionnaire variables by data collection procedures. The next section outlines the accelerometer 

data processing stages and compares the participants with valid accelerometer data with the full 

study sample. Village-level variables are also described. Finally, the statistical analyses employed 

for the quantitative research phase are summarised. 

7 . 2  R E S I D E N T  Q U E S T I O N N A I R E  V A R I A B L E S  

7 . 2 . 1  R E L I A B I L I T Y  T E S T I N G  

As described in Chapter 6, some resident questionnaire items were modified for the context of 

this study or were developed as original items for this setting. Therefore, it was appropriate to 

assess psychometric properties. Reliability considers how reproducible data gathered from a 

survey instrument are (Litwin 1995), and test-retest reliability more specifically refers to the 

stability of measurements over time and requires an instrument to be completed a second time 

(DiIorio 2005). In this study, 65 participants completed the resident questionnaire again after one 

week, which was a sufficient sample size for test-retest reliability to be computed. 

The only items assessed for test-retest reliability were those which were significantly modified for 

the resident questionnaire and original items. ICCs and κ statistics were computed for continuous 
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and categorical variables respectively. Reliability estimates of 0.41 to 0.60 were considered to 

show moderate agreement, values between 0.61 and 0.80 indicate good agreement, and those 

>0.8 have excellent agreement (Landis & Koch 1977; Dawson & Trapp 2004). Calculations were 

made using Statistical Package for Social Sciences (SPSS) software. 

Testing questionnaire item reliability alongside the main data collection period in which the 

questionnaire was being used was necessary due to time constraints, though not ideal as changes 

could not be made to items which later showed poor reliability. Nevertheless, reliability 

coefficients for resident questionnaire items are presented here, though reliability results are 

discussed in Chapter 12 as a study limitation to consider. 

V i l l a g e  e n v i r o n m e n t  i t e m s  

The reliability coefficients for items assessing the retirement village environment are presented in 

Table 7.1. The majority of items showed at least moderate agreement. Only three had less than 

moderate agreement – these were the importance of nearby shops and services when deciding to 

move into the village (ICC=0.349), and village perception items considering greenery 

(ICC=0.165) and obstacles blocking walking paths (ICC=0.313). 

 

Table 7.1 Test-retest reliability results for retirement village items 

Retirement village item κ 

Local shop present within village 0.629 

General service present within village 0.468 

Health service present within village 0.745 

Hairdresser or beauty salon present within village 0.860 

Eating or entertainment facility present within village 0.522 

Transport service present within village 0.493 

Sport and recreational facility present within village 0.769 

Retirement village item ICC 

Frequency of using local shop within village 0.956 

Frequency of using general service within village 0.522 

Frequency of using health service within village 0.909 

Frequency of using hairdresser or beauty salon within village 0.854 

Frequency of using eating or entertainment facility within village 0.791 

Frequency of using transport service within village 0.748 

Frequency of using sport and recreational facility within village 0.898 

Duration of village residency 0.989 

Frequency of leaving or travelling outside of village 0.598 
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Table 7.1 Continued 

Retirement village item ICC 
Affordability or value important in decision to move into village 0.739 

Size of village important in decision to move into village 0.571 

Safety from crime important in decision to move into village 0.578 

Wheelchair accessible important in decision to move into village 0.707 

Level ground in village important in decision to move into village 0.660 

Ease of walking in village important in decision to move into village 0.611 

Services provided in village important in decision to move into village 0.488 

Recreational facilities within village important in decision to move into village 0.638 

Sense of community in village important in decision to move into village 0.586 

Desire for nearby shops and services important in decision to move into village 0.349 

Close to family and friends important in decision to move into village 0.791 

Closeness to parks important in decision to move into village 0.727 

Easy access to public transport important in decision to move into village 0.543 

Familiarity with surrounding area important in decision to move into village 0.571 

Level ground in surrounding area important in decision to move into village 0.508 

Presence of footpaths in surrounding area important in decision to move into village 0.667 

Ease of walking in surrounding area important in decision to move into village 0.663 

The village activity centre is within easy walking distance of my unit 0.490 

There are many alternative routes for getting from my unit to the village activity centre 0.568 

My village holds many activities and events that I can walk to 0.677 

There is a lot of greenery within my village 0.165 

There are many interesting things to look at while walking within my village 0.565 

There are many pleasant natural features within my village 0.636 

There are attractive buildings within my village 0.494 

My village does not have many cul-de-sacs 0.432 

There are many hills and steep areas within my village 0.491 

There are many stairs within my village 0.717 

There are many ramps and railings to assist walking within my village 0.489 

There are paths to walk on in most areas of my village 0.569 

The paths within my village are well maintained 0.764 

There are often bushes or obstacles blocking the walking paths within my village 0.313 

The paths in my village are suitable for use by residents using walkers 0.534 

The paths in my village are suitable for use by residents using wheelchairs 0.725 

The paths in my village are suitable for use by residents using gophers 0.740 

There are benches to sit on if I get tired from walking within my village 0.610 

I would prefer to walk within my village than outside my village 0.694 

There are many cars driven in and around my village 0.667 

The speed of cars driving within my village is usually slow 0.807 

Most drivers exceed the posted speed limits while driving within my village 0.666 

My village is well lit at night 0.797 

I see and speak to many people when I am walking within my village 0.557 

I feel safe walking around my village during the day 0.610 

I feel safe walking around my village at night 0.541 
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N e i g h b o u r h o o d  e n v i r o n m e n t  i t e m s  

Most of the questionnaire items considering the neighbourhood environment outside of the 

retirement village were from the established NEWS-A instrument, which has acceptable 

reliability and validity reported (Cerin et al. 2006; Cerin et al. 2009). Therefore, the only items 

tested for reliability were the modified items assessing perceived walking time to the nearest types 

of neighbourhood services and facilities, and the five original items included. There are presented 

in Table 7.2. Items not achieving at least moderate agreement were perceived walking time to the 

nearest hairdresser or beauty salon (ICC=0.397) and distance to the nearest eating or 

entertainment facility (ICC=0.293). 

S o c i a l  e n v i r o n m e n t  i t e m s  

Table 7.3 presents the test-retest reliability coefficients for the general social support items 

included in the resident questionnaire. Poor agreement was found for single items assessing 

whether residents had instrumental and informational social support. 

 

Table 7.2 Test-retest reliability results for neighbourhood environment items 

Neighbourhood environment item ICC 

Perceived walking time to nearest local shop 0.662 

Perceived walking time to nearest supermarket 0.896 

Perceived walking time to nearest general service 0.818 

Perceived walking time to nearest health service 0.795 

Perceived walking time to nearest hairdresser or beauty salon 0.397 

Perceived walking time to nearest fast-food restaurant or takeaway 0.783 

Perceived walking time to nearest eating or entertainment facility 0.293 

Perceived walking time to nearest public transport service 0.669 

Perceived walking time to nearest sport and recreational facility 0.528 

Perceived walking time to nearest public recreation area 0.488 

Traffic signals in my local area provide enough time to safely walk across the road 0.428 

Footpaths in my local area are able to accommodate people using walkers 0.736 

Footpaths in my local area are able to accommodate people using gophers 0.741 

Footpaths in my local area are able to accommodate people using wheelchairs 0.746 

Footpaths in my local area are wide enough to accommodate people using walkers, gophers or 
wheelchairs and other pedestrians at the same time 

0.714 
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Table 7.3 Test-retest reliability results for general social support items 

General social support item κ 

Have people to ask for help with daily tasks like shopping or giving you a lift somewhere 0.243 

Have people to turn to for comfort or support 0.651 

Have people to ask for information on where to find a local service or how to complete forms 0.385 

General social support item ICC 

Number of people inside your village to ask for help with daily tasks 0.819 

Number of people inside your local area to ask for help with daily tasks 0.646 

Number of people outside your local area to ask for help with daily tasks 0.634 

Number of people inside your village to turn to for comfort or support 0.668 

Number of people inside your local area to turn to for comfort or support 0.705 

Number of people outside your local area to turn to for comfort or support 0.569 

Number of people inside your village to ask for information 0.666 

Number of people inside your local area to ask for information 0.581 

Number of people outside your local area to ask for information 0.798 

 

A c t i v e  l i v i n g  i t e m s  

The original CHAMPS instrument, which was included in the resident questionnaire to assess 

physical activity, has response categories for indicating the total weekly duration of activities 

participated in (Stewart et al. 2001). For the present study, this was modified, asking respondents 

to indicate how many hours or minutes the activity was undertaken for, with values dichotomised 

for analyses. Table 7.4 presents the reliability coefficients for the active living items derived from 

the CHAMPS instrument. 

 

Table 7.4 Test-retest reliability results for active living items 

Active living item κ 

≥150 minutes of weekly self-reported MVPA 0.633 

Any weekly leisure walking 0.577 

≥150 minutes of weekly leisure walking 0.367 

Any weekly brisk walking 0.387 

≥150 minutes of weekly brisk walking 0.616 

Any weekly transport walking 0.612 

≥60 minutes of weekly transport walking 0.356 

More social participation (≥75th percentile) 0.337 
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7 . 2 . 2  D A T A  R E D U C T I O N  

In order to reduce data for statistical analyses, original village items were subjected to principal 

components analysis using varimax rotation. This involves three steps: assessments of data 

suitability for analysis; factor extraction; and factor rotation and interpretation (Tabachnick & 

Fidell 2007). Analysis was performed on two sets of items: preference factors at the time of 

moving into the retirement village (17 items); and perceptions of the village environments (25 

items). Each is outlined below, and components extracted are described along with reliability 

measures. Test-retest reliability coefficients are presented along with Cronbach’s α coefficients. 

Internal consistency is used to assess summary scales to ensure groups of items reflect the same 

concept (Aday & Cornelius 2006). This involves computing a Cronbach’s α coefficient, which 

reflects the homogeneity of the scale (Litwin 1995). In general, coefficients of at least 0.7 indicate 

acceptable internal consistency, however it has been noted that estimates are higher when scales 

includes more items (Aday & Cornelius 2006). 

S e l f - s e l e c t i o n  f a c t o r s  

As defined in Chapter 2, residential self-selection occurs when individuals (e.g., future residents) 

predisposed to certain behaviours (e.g., physical activity) purposefully seek to live in 

environments conducive to their preferred behaviour (e.g., retirement villages) (Mokhtarian & 

Cao 2008). In order to adjust for this in the study, participants rated the importance of 17 factors 

in their decision to move to their current retirement village. Items showing the highest frequency 

in the ‘not important’ category were subsequently excluded in this analysis (this applied to three 

items: wheelchair accessible; closeness to parks; and level ground in neighbourhood). The 

remaining items underwent principal component analysis with varimax rotation. Data were 

deemed suitable for principal components analysis, according to three methods. First, the 

correlation matrix was inspected visually and values greater than 0.3 were found, providing 

sufficient evidence that items were related and suitable for factor analysis (Tabachnick & Fidell 

2007). Second, the Bartlett’s test of sphericity was significant (p<0.001), indicating that variables 

in the population correlation matrix were related and suitable for factor analysis. Third, the 

Kaiser-Myer-Olkin (KMO) measure of sampling adequacy was 0.735, again indicating data 

suitability as values above 0.6 are required for factor analysis. During the process, two items 

(presence of footpaths in surrounding area and ease of walking in surrounding area) loaded onto 

multiple factors and were subsequently removed. Four subscales explaining 61.4% of total 

variance were formed (see Table 7.5). 
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Table 7.5 Components extracted from village preference items 

Village preference item 

Neighbour- 
hood amenity 

preference 

Village 
amenity 

preference 

Village 
walkability 
preference 

Village 
structure 

preference 

Easy access to public transport 0.745 -0.016 -0.059 0.357 

Familiarity with surrounding area 0.682 0.065 0.091 -0.042 

Desire for nearby shops and services 0.655 0.175 0.053 0.253 

Close to family and friends 0.630 0.216 0.165 -0.159 

Recreational facilities within village 0.088 0.858 0.063 0.092 

Services provided in village 0.072 0.773 0.177 0.079 

Sense of community in village 0.310 0.626 0.033 0.261 

Ease of walking in village 0.053 0.135 0.897 0.167 

Level ground in village 0.148 0.109 0.891 0.185 

Affordability or value 0.022 0.026 0.020 0.779 

Size of village 0.140 0.137 0.280 0.606 

Safety from crime 0.059 0.273 0.189 0.553 

Component characteristic 

Neighbour- 
hood amenity 

preference 

Village 
amenity 

preference 

Village 
walkability 
preference 

Village 
structure 

preference 

% of variance accounted for 16.7 16.1 14.9 13.7 

Cumulative % of variance 16.7 32.8 47.7 61.4 

Number of items in scale 4 3 2 3 

Cronbach’s α 0.649 0.713 0.860 0.540 

ICC 0.743 0.777 0.792 0.741 

 

V i l l a g e  e n v i r o n m e n t  p e r c e p t i o n s  

Principal component analysis with varimax rotation was performed on the 25 single items on 

perceptions of the village environment. Again, criteria for suitability were met: values greater 

than 0.3 were identified in the correlation matrix; the Bartlett’s test of sphericity was significant 

(p<0.001); and the KMO measure of sampling adequacy was 0.768. Six subscales were formed, 

and together with one single item, explained 57.1% of total variance, and showed adequate 

internal consistency and test-retest reliability (see Table 7.6). 
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100 Table 7.6 Components extracted from village environment items 

Village environment item 

Walking 
infra- 

structure 
Personal 

safety Aesthetics 
Access to 

activity 
centre 

Traffic 
safety 

Even 
gradient 

Street 
connec- 

tivity 

The paths in my village are suitable for use by residents using wheelchairs 0.897 0.140 -0.026 0.035 0.069 0.017 -0.038 

The paths in my village are suitable for use by residents using walkers 0.872 0.152 -0.014 -0.001 0.083 -0.095 0.013 

The paths in my village are suitable for use by residents using gophers 0.848 0.086 0.048 -0.037 -0.002 0.172 -0.186 

The paths within my village are well maintained 0.547 0.164 0.109 0.274 0.264 -0.172 0.226 

There are paths to walk on in most areas of my village 0.528 0.001 0.125 0.128 0.111 -0.201 0.279 

There are benches to sit on if I get tired from walking within my village 0.429 -0.074 0.277 -0.091 -0.288 -0.113 0.213 

I feel safe walking around my village during the day 0.093 0.749 0.108 0.010 -0.084 -0.111 0.090 

I feel safe walking around my village at night 0.010 0.652 0.091 0.274 0.067 -0.088 -0.148 

I see and speak to many people when I am walking within my village 0.068 0.625 0.166 0.252 -0.204 -0.009 -0.155 

There are often bushes or obstacles blocking the walking paths within my villagea 0.103 0.557 0.072 0.101 0.267 0.007 0.187 

My village is well lit at night 0.154 0.549 0.027 -0.091 0.087 0.026 0.236 

There are many interesting things to look at while walking within my village 0.019 0.113 0.783 0.038 0.065 0.034 -0.044 

There are many pleasant natural features within my village 0.130 0.051 0.777 0.085 -0.068 -0.188 0.067 

There is a lot of greenery within my village 0.071 0.220 0.626 0.116 0.059 0.093 0.328 

There are attractive buildings within my village -0.025 0.117 0.529 0.345 0.087 -0.184 -0.191 

My village holds many activities and events that I can walk to 0.093 0.089 0.033 0.832 -0.105 0.017 -0.115 

The village activity centre is within easy walking distance of my unit/villa 0.036 0.296 0.062 0.595 0.025 -0.073 0.210 

There are many alternative routes for getting from my unit/villa to the village 
activity centre 

-0.003 0.024 0.203 0.584 -0.042 0.024 0.157 
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Table 7.6 Continued 

Village environment item 

Walking 
infra- 

structure 
Personal 

safety Aesthetics 
Access to 

activity 
centre 

Traffic 
safety 

Even 
gradient 

Street 
connec- 

tivity 

Most drivers exceed the posted speed limits while driving within my villagea 0.039 0.031 0.033 -0.080 0.813 0.010 0.004 

The speed of cars driving within my village is usually slow 0.214 0.095 0.227 0.077 0.627 0.139 -0.209 

There are many cars driven in and around my villagea 0.037 -0.100 -0.249 -0.334 0.481 -0.210 0.081 

There are many stairs within my villagea 0.001 -0.035 -0.046 0.041 0.077 0.778 0.009 

There are many ramps and railings to assist walking within my villagea -0.180 -0.098 -0.047 -0.126 -0.106 0.637 -0.033 

There are many hills and steep areas within my villagea 0.166 -0.022 -0.124 0.313 0.199 0.462 0.347 

My village does not have many cul-de-sacs 0.010 0.140 0.063 0.102 -0.123 0.030 0.724 

Component characteristic 

Walking 
infra- 

structure 
Personal 

safety Aesthetics 
Access to 

activity 
centre 

Traffic 
safety 

Even 
gradient 

Street 
connec-

tivity 

% of variance accounted for 12.9 9.2 8.9 8.1 6.8 6.1 5.1 

Cumulative % of variance 12.9 22.1 31.0 39.1 45.9 52.0 57.1 

Number of items in scale 6 5 4 3 3 3 1 

Cronbach’s α 0.805 0.667 0.705 0.584 0.487 0.435 b

ICC 0.791 0.700 0.622 0.755 0.818 0.623 0.432 
aItems reverse coded for analysis. bUnable to compute for single item scale. 



7 . 2 . 3  T E S T I N G  Q U A N T I T A T I V E  P R O C E D U R E S  

As highlighted in Chapter 6, some of the quantitative research methods employed in the study 

were varied across the sample. Measurement differences in selection, instrumentation, and setting 

all have the potential to introduce error and threaten internal and external validity. Therefore, 

some initial data analyses were undertaken to assess differences in study variables and explore 

potential limitations for subsequent statistical analysis and interpretation stages. 

D i f f e r e n c e s  b y  s a m p l i n g  m e t h o d  

A variety of recruitment methods were used to selected participants for the study. Some were 

selected by random sampling, while others were selected based on convenience sampling. 

Resident characteristics were examined according to sampling method employed, using 

independent t-tests and χ2 statistics in SPSS Statistics 19. Randomly sampled participants were 

significantly older (p=0.027) and had lived in their village for longer (p=0.010) than participants 

who volunteered for the study (see Table 7.7). 

D i f f e r e n c e s  b y  q u e s t i o n n a i r e  v e r s i o n  

The questionnaire was printed in two batches and altered midway through data collection in an 

effort to address its long length and concerns about participant burden. The second version of the 

questionnaire was separated into two parts. Overall, 138 participants completed version one of 

the resident questionnaire, and 185 version two. Part one included most study variables; however 

those measured in part two were assessed to investigate any differences between the questionnaire 

versions. Results are presented in Table 7.8. Participants who completed version two of the 

resident questionnaire reported receiving more social support for physical activity from residents 

(p=0.010) and friends living outside the village (p<0.001). They also had significantly higher 

physical functioning scores (p=0.031). 
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Table 7.7 Differences in resident characteristics by sampling method 

Random   
(n=129) 

Convenience 
(n=194) 

Resident characteristic Mean SD Mean SD p 

Age 78.0 7.7 76.1 6.9 0.027 

Physical functioning 80.1 16.5 81.3 15.7 0.492 

Duration of residency  6.5 5.2 5.1 4.1 0.010 

Resident characteristic n % n % p 

Sex: Male 47 36.4 56 28.9 0.153 

     Female 82 63.6 138 71.1 

Highest education level: Secondary or less 64 49.6 90 46.4 0.287 

 Trade or Certificate 55 42.6 78 40.2 

     Bachelor or higher 10 7.8 26 13.4 

Marital status: Married 66 51.2 105 54.1 0.683 

 Not married 63 48.8 89 45.9 

Employment status: Not retired 18 14.0 36 18.6 0.350 

     Retired 111 86.0 158 81.4 

Self-rated health:  Fair or poor 19 14.7 27 13.9 0.552 

     Good 45 34.9 58 29.9 

     Very good 45 34.9 83 42.8 

     Excellent 20 15.5 26 13.4 

Use of assistive devices: No 112 86.8 164 84.5 0.682 

     Yes 17 13.2 30 15.5 

Access to car: Always 94 72.9 153 78.9 0.267 

     Not always 35 27.1 41 21.1 

Frequency of travelling outside village: Weekly or less 5 3.9 15 7.7 0.283 

     Few times a week 60 46.5 79 40.7 

     Daily 64 49.6 100 51.5 

Distance relocated: Same or bordering suburb 33 25.6 56 29.0 0.584 

     Further 96 74.4 137 71.0 
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Table 7.8 Differences in resident questionnaire variables by questionnaire version completed 

 Version one            
(n=138) 

Version two            
(n=185)  

Questionnaire variable Mean SD Mean SD p 

Physical functioning 78.6 16.6 82.5 15.5 0.031 

Village instrumental support 1.3 1.2 1.4 1.3 0.301 

Neighbourhood instrumental support 0.9 0.7 0.9 0.6 0.998 

Village emotional support 1.4 1.2 1.3 1.0 0.286 

Neighbourhood emotional support 1.1 0.8 1.1 0.7 0.820 

Village informational support  1.3 1.0 1.5 1.2 0.237 

Neighbourhood informational support 1.0 0.8 1.1 0.7 0.453 

Resident physical activity support 1.6 2.1 2.1 1.9 0.010 

Family physical activity support 1.5 1.8 1.8 2.0 0.083 

Friend physical activity support 1.0 1.4 1.6 1.9 <0.001 

Questionnaire variable n % n % p 

Self-rated health:  Fair or poor 22 15.9 24 13.0 0.127 

     Good 51 37.0 52 28.1  

     Very good 51 37.0 77 41.6  

     Excellent 14 10.0 32 17.3  

Use of assistive devices: No 113 81.9 163 88.1 0.159 

     Yes 25 18.1 22 11.9  

Access to car: Always 98 71.0 149 80.5 0.062 

     Not always 40 29.0 36 19.5  

Resident contact: Not daily 43 31.4 62 33.9 0.882 

     Daily 92 67.2 118 64.5  

Family contact: Less than weekly 27 19.6 37 20.1 0.342 

     Weekly 37 26.8 47 25.5  

     More than weekly 67 48.6 97 52.7  

Friend contact: Less than weekly 53 38.4 57 31.0 0.341 

     Weekly 35 25.4 61 33.2  

     More than weekly 40 29.0 56 30.4  
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D i f f e r e n c e s  b y  a d m i n i s t r a t i o n  m o d e  

While the majority of participants completed the resident questionnaire within the group setting, 

28.8% completed it individually with a researcher. Environmental perception variables were 

assessed to test the possibility that the group setting may have influenced answers (see Table 7.9). 

Village perceptions of safety from traffic (p=0.002) and even gradient (p=0.014) were significantly 

higher for residents completing the survey individually than in the group setting. Meanwhile, 

neighbourhood perceptions of access to services (p=0.023) and safety from traffic (p=0.005) were 

significantly higher for residents surveyed in the group setting than individually. It is interesting to 

note the association direction differences between village and neighbourhood perceptions. It is 

possible that there was some influencing of each other’s responses in the group setting, as it 

appears residents were more likely to be critical of the village and supportive of the 

neighbourhood when surveyed in the group setting. 

Table 7.9 Differences in environmental perception variables by administration mode 

Group setting 
(n=230) 

Individual   
(n=93) 

Village variable Mean SD Mean SD p 

Access to activity centre 3.9 0.7 3.9 0.7 0.726 

Walking infrastructure 3.7 0.7 3.9 0.5 0.096 

Aesthetics 3.8 0.6 3.7 0.7 0.153 

Personal safety 4.0 0.5 4.0 0.5 0.951 

Traffic safety 3.1 0.8 3.3 0.7 0.002 

Even gradient 3.7 0.8 3.9 0.6 0.014 

Street connectivity 3.6 1.0 3.5 1.2 0.512 

Services and facilities 3.6 1.9 3.4 1.9 0.337 

Neighbourhood variable Mean SD Mean SD p 

Access to services 3.7 0.7 3.5 0.7 0.023 

Proximate destinations 2.8 0.9 2.6 0.8 0.062 

Walking infrastructure 3.4 0.5 3.5 0.5 0.229 

Aesthetics 3.6 0.7 3.6 0.6 0.818 

Crime safety 3.2 0.7 3.3 0.7 0.857 

Traffic safety 2.8 0.6 2.6 0.5 0.005 

Fewer physical barriers 3.6 0.9 3.5 0.9 0.741 

Orderliness 3.0 0.8 3.0 0.8 0.472 

Age-appropriate walking infrastructure 3.5 0.7 3.7 0.7 0.089 

Traffic signal transition 3.1 0.9 2.9 0.9 0.130 
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7 . 3  A C C E L E R O M E T E R  D A T A  P R O C E S S I N G  

Overall, 313 participants agreed to wear an accelerometer in order to provide an objective 

measurement of physical activity. Accelerometer data were scored and interpreted using 

MeterPlus v4.2 software from Santech, Inc. Criteria for valid data were determined from 

reviewing the literature and considering what other studies involving older adults had done. This 

is summarised in Table 7.10. Based on this review, a valid hour of data was defined as <45 

consecutive zero counts (Davis et al. 2011b; Kerr et al. 2011). That is to say, within a 60 minute 

period, if 45 or more minutes registered no movement at all (i.e., an activity count of zero), then 

the hour was considered to be invalid. This was assumed to be non-wear time (i.e., the 

participant was not wearing the accelerometer so no movement was detected). To have one valid 

day of data required at least ten or more valid hours. At least five days of valid data were required 

to be included in the sub-sample considered to have sufficient valid data for analyses. This resulted 

in a sub-sample of 288 residents with sufficient data to provide a measure of objectively-measured 

weekly physical activity. 

To compute physical activity measures from the accelerometer data that can be used in analysis 

requires the use of cut-points to make sense of the counts per minute. The work of Freedson and 

colleagues (1998) has been seminal in this, and typically, activity counts per minute less than 100 

are considered to be time spent in sedentary activity, activity counts per minute from 100 to 

1,951 are considered to be time spent in light-intensity activity, and activity counts per minute 

≥1,952 are considered to be time spent in MVPA. However, these thresholds were determined 

based on an adult population. One major limitation often reported in the literature is that no 

accelerometer cut-points for older adults have been validated. The only exception to this was the 

work by Copeland and Esliger (2009) who showed that cut-points for determining MVPA in 

older adults should be less than that of adults (≥1,041 counts per minute for MVPA). 

Nevertheless, most studies in older adults have continued to use those cut-points established for 

adults (Freedson, Melanson & Sirard 1998). An exception to this was the work of Buman and 

colleagues (2010), who used the Copeland and Esliger (2009) cut-points as a basis for creating a 

‘high’ light-intensity physical activity (HLPA) category. That is activity counts from 100 to 1,040 

were considered to be time spent in low light-intensity activities and activity counts between 

1,041 and 1,951 were considered to be time spent in HLPA. Using this category, they found that 

HLPA was significantly associated with physical health and well-being (Buman et al. 2010). For 

this study, the cut-points used were the same as Buman et al. (2010). Mean minutes per valid 

wearing day were scored for HLPA (1,041 to 1,951 counts per minute) and MVPA (≥1,952 

counts per minute), then multiplied by seven to obtain variables for mean weekly minutes. To 
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correspond with physical activity recommendations that suggest accumulating ≥150 minutes of 

MVPA per week to benefit health, weekly minutes of MVPA were also dichotomised to produce a 

variable indicating ‘less MVPA’ (i.e., <150 minutes per week) and ‘more MVPA’ (i.e., ≥150 

minutes per week) (Nelson et al. 2007; Sims et al. 2010). 

 

Table 7.10 Summary of studies using accelerometers with older adults (to April 2011) 

Reference Data processing protocol Valid data 
definition 

Cut-points used     
(counts per minute) 

Davis & Fox 
(2007) 

Caloric.Bas software macro used to 
reduce data to bands of 200 counts per 
minute, data validated against logs, 
counts >5,724 considered malfunctioning 

5 days, 10 hours 
per day 

Sedentary<200, 
Light=200-1,999, 
MVPA>1,999 

Gerdhem et al. 
(2008) 

MATHLAB-based software, sequences of 
≥60 consecutive zeros considered non-
wear and automatically deleted 

5 days, 8 hours 
per day 

Inactive<500,   
Light=500-1,952, 
MVPA>1,952 

Pruitt et al. 
(2008) 

Own processing program created, daily 
plot for each participant viewed to 
determine mean counts per hour 

5 days, 10 hours 
per day 

Individualised, based on 
average count during 
400 metre walk 

Orsini et al. 
(2008) 

Software not specified, 60 minutes of 
consecutive zeros considered non-wear 
time, counts >20,000 set to missing and 
excluded 

4 days, 10 hours 
per day 

Inactive=1-259, 
Light=260-759, 
Moderate=760-5,724, 
Vigorous≥5,725 

Harris et al. 
(2009b) 

MAH/UFFE software 5 days Sedentary<200, 
Light=200-1,999, 
Moderate=2,000-3,999, 
Vigorous≥4,000 

Copeland & 
Esliger (2009) 

Followed cleaning and reduction rules 
specified by Esliger et al. (2005) 

5 days, 10 hours 
per day 

Sedentary≤50,   
Light=51-1,040, 
MVPA≥1,041 

Buman et al. 
(2010) 

MeterPlus v4.0 software, <30 consecutive 
zero counts considered valid hour 

5 days, 10 hours 
per day 

Sedentary<100,        
Low-light=100-1,040, 
High-light=1,041-1,951, 
MVPA≥1,952 

Davis et al. 
(2011b) 

MAH/UFFE software, 100 minute runs of 
zeros ignored 

5 days, 10 hours 
per day 

Sedentary=0-99, 
Light=100-1,951, 
MVPA≥1,952 

Kerr et al. 
(2011) 

MeterPlus v4.0 software, ≥45 minutes of 
continuous zeros considered non-wear 
time 

5 days, 8 hours 
per day 

Sedentary<100, 
MVPA>1,952 
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Overall, 288 residents provided sufficient valid accelerometer data for inclusion in analyses. 

Differences in resident characteristics for those with valid accelerometer than not, were explored 

by computing independent t-tests and χ2 statistics in SPSS Statistics 19. Results are presented in 

Table 7.11. Participants with valid accelerometer data were more likely to be married (p=0.031), 

use no assistive devices (p=0.025), have higher physical functioning (p=0.011), and have lived in 

their village for longer (p=0.015). 

 

Table 7.11 Differences in resident characteristics by valid accelerometer data 

 Insufficient                             
(n=35) 

Sufficient                           
(n=288) 

 

Resident characteristic Mean SD Mean SD p 

Age 78.1 7.6 76.7 7.2 0.305 

Physical functioning 74.4 17.6 81.6 15.7 0.011 

Duration of residency  8.0 5.8 5.4 4.4 0.015 

Resident characteristic n % n % p 

Sex: Male 11 31.4 92 31.9 1.000 

     Female 24 68.8 196 68.1  

Highest education level: Secondary or less 17 48.6 137 47.6 0.537 

     Trade or Certificate 16 45.7 117 40.6  

     Bachelor or higher 2 5.7 34 11.8  

Marital status: Married 12 34.3 159 55.2 0.031 

     Not married 23 65.7 129 44.8  

Employment status: Not retired 6 17.1 48 16.7 1.000 

     Retired 29 82.9 240 83.3  

Self-rated health:  Fair or poor 9 25.7 37 12.8 0.187 

     Good 11 31.4 92 31.9  

     Very good 12 34.3 116 40.3  

     Excellent 3 8.6 43 14.9  

Use of assistive devices: No 25 71.4 251 87.2 0.025 

     Yes 10 28.6 37 12.8  

Access to car: Always 26 74.3 221 76.7 0.911 

     Not always 9 25.7 67 23.3  

Frequency of travelling outside village: Weekly or less 2 5.7 18 6.3 0.093 

     Few times a week 21 60.0 118 41.0  

     Daily 12 34.3 152 52.8  

Distance relocated: Same or bordering suburb 9 25.7 80 27.9 0.944 

     Further 26 74.3 207 72.1  
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7 . 4  S U M M A R Y  O F  V I L L A G E  V A R I A B L E S  

Chapter 6 described the collection of village-level data from three data sources: the village 

manager questionnaire; GIS data; and ABS information. Based on this, a number of village 

variables were computed for the study, and are described in Table 7.12, along with the thesis 

chapter that considers the variable as an explanatory variable in analyses. 

 

Table 7.12 Summary of village-level variables collected for the quantitative research phase 

Variable Source Description Chapter 

Operation time Village manager 
questionnaire 

Number of years village has been in 
operation 

8,11 

Living units Village manager 
questionnaire 

Count of independent living units found in 
village 

8,11 

Onsite aged care facility Village manager 
questionnaire 

Village co-located with aged care facility 8,11 

Operating fee Village manager 
questionnaire 

Village operation cost charged to residents 
(in AU$ per week) 

8,11 

Clubhouse Village manager 
questionnaire 

Presence of clubhouse onsite 8,11 

Amenities Village manager 
questionnaire 

Access to convenience store, banking 
facilities, postal facilities, library, dining 
area, theatre or cinema, hairdresser, 
pharmacy services, doctor, other health 
services, transport services 

8,11 

Recreational facilities Village manager 
questionnaire 

Access to gymnasium, bowling green, 
swimming pool, golf course, tennis courts 

8,11 

Distance to Perth CBD GIS Euclidean distance (in kilometres)  

Site area GIS Village site area (in m2) 8,11 

Walkability GIS Residential density, street connectivity, 
and land-use mix within service area 

11 

Distance to local shop GIS Network distance (in kilometres) 11 

Distance to supermarket GIS Network distance (in kilometres) 11 

Distance to health service  GIS Network distance (in kilometres) 11 

Distance to entertainment facility GIS Network distance (in kilometres) 11 

Distance to public transport  GIS Network distance (in kilometres) 11 

Distance to public recreation 
area 

GIS Network distance (in kilometres) 11 

Traffic volume exposure GIS Ratio of higher volume road length by 
access road length within service area 

11 

Slope GIS Standard deviation of digital elevation 
percentage within service area 

11 

Age structure ABS Proportion of people aged ≥55 years 
within local area 

11 

Socio-economic status ABS SEIFA relative socio-economic advantage 
and disadvantage decile for local area 

11 
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7 . 5  O V E R V I E W  O F  S T A T I S T I C A L  A N A L Y S E S  

The analytical sample comprised 323 residents from 32 retirement villages, except for analyses 

using objectively-measured physical activity (i.e., accelerometer data) as the dependent variable 

(n=288). All analyses were conducted using SPSS software, and were guided by the quantitative 

research phase’s conceptual framework, previously presented in Chapter 5. 

Subsequent chapters outline the quantitative research phase results. These are presented as a series 

of manuscripts, all of which have been submitted for publication and are presently under review 

in various stages. While it is recognised that some repetition exists in this form of presentation, 

specifically within the introduction and methods sections, each manuscript examined different 

aspects of the conceptual framework and relationships with different domains of active living. 

More specifically, Chapter 8 examines village and resident characteristics associated with self-

reported and objectively-measured physical activity, Chapter 9 considers environmental 

perceptions and associations with various walking behaviours, Chapter 10 investigates social 

environmental factors related to overall physical activity, and finally a more holistic social-

ecological approach to active living is explored in Chapter 11. 

7 . 6  C O N C L U S I O N  

This chapter presented reliability coefficients and testing of study variables considered in the 

quantitative research phase. It also provided an overview of the statistical analyses procedures that 

were undertaken. The results of these are presented in the next four chapters, and all are written 

in manuscript form. 
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C H A P T E R  8  



V I L L A G E  &  R E S I D E N T  C H A R A C T E R I S T I C S  A S S O C I AT E D
W I T H  P H Y S I C A L  A C T I V I T Y  

 

This chapter is currently under review: 

Nathan, A, Wood, L & Giles-Corti, B under review (revisions requested 14 June 2012), ‘Healthy ageing 

within retirement villages: examining self-report and objective physical activity among residents’, Australasian 

Journal on Ageing. 

8 . 1 A B S T R A C T  

In order to inform the design of interventions facilitating healthy ageing within the retirement 

village setting, physical activity patterns of residents were investigated using both self-report and 

objective measurements. Residents (n=323) from 32 retirement villages in Perth, Western 

Australia reported physical activity and individual factors, and wore accelerometers for seven days 

to objectively measure activity. Managers were surveyed on village characteristics. Regression 

models fitted village and resident characteristics associated with various physical activity 

outcomes. Residents averaged approximately 110 weekly minutes of objective MVPA. Walking 

was one of the most popular physical activity modes. Few village characteristics were associated 

with physical activity, whereas leaving the village daily was positively related to increased activity. 

Interventions promoting more physical activity among retirement village residents are warranted, 

and should focus on brisk walking and encouraging residents to leave the immediate village 

vicinity. Such interventions would be facilitated by considering village design and location. 

8 . 2 I N T R O D U C T I O N  

The health benefits of physical activity are comprehensive and well-documented; in addition to 

reducing chronic disease risk and falls, physical activity also delays functional limitations and 
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mobility disability (Nelson et al. 2007). However, just half of Australian older adults engage in 

the recommended 150 or more minutes of MVPA per week (Armstrong, Bauman & Davies 2000; 

Sims et al. 2010). Thus, encouraging older adults to be physically active is an important public 

health priority and effective interventions are needed to keep people active as they age. 

Retirement villages can be ideal settings for interventions targeting physical activity and other 

healthy behaviours (Harris, Grootjans & Wenham 2008). Settings-based interventions effectively 

promoting physical activity reflect ecological models, which posit behaviour to be shaped by 

individual, social, environmental, and policy factors within a whole system (Poland, Green & 

Rootman 2000). While not all older adults will choose to live in this form of housing, retirement 

villages are emerging as a key service sector for a growing proportion of seniors. Current 

estimates suggest that 4.8% of Australian’s aged over 65 years reside in villages, which typically 

provide independent living units and a range of supportive village services (Jones et al. 2010). 

Additional physical activity benefits for village residents include delaying the need for more 

intensive care services. 

A good understanding of factors associated with physical activity among retirement village 

residents is needed in order to develop effective interventions and supportive environments for 

promoting activity. Yet few studies have examined physical activity within the Australian 

retirement village context. In a Queensland study, retirement village residents were reported as 

being more active than community-dwelling older adults, but only self-reported walking, 

swimming, dancing, and lawn bowls were considered (Miller & Buys 2007). Self-report measures 

are susceptible to recall and reporting bias and are inaccurate for assessing low intensity activities 

(Washburn 2000). Such issues are particularly pertinent for the older adult population. To 

overcome these limitations, objective assessments using accelerometers for example, are growing 

in popularity (Ward et al. 2005). But while accelerometry provides a more precise measure of 

total physical activity, it is unable to specify particular physical activity modes which are 

undertaken. Therefore, combining self-report and objective measures provides a more accurate 

overall assessment of physical activity (Harris et al. 2009a). The aim of this study was to describe 

physical activity among retirement village residents using both self-report and objective 

measurements, and to examine associations with village and resident characteristics. An in-depth 

understanding of residents’ physical activity can assist in informing tailored interventions and 

providing supportive environments that promote healthy behaviour within the retirement village 

setting. 
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8 . 3  M E T H O D S  

8 . 3 . 1  P A R T I C I P A N T S  A N D  P R O C E D U R E S  

Retirement villages in the Perth metropolitan and Peel regions of Western Australia were 

systematically sampled from a stratified sampling frame, and residents recruited by invitation 

letters and briefing sessions. Village managers (n=32) and residents (n=325) provided written 

consent, and were surveyed between July and December 2009. Ethics approval was granted by 

UWA’s Human Research Ethics Committee (RA/4/1/2151). 

8 . 3 . 2  M E A S U R E S  

To objectively measure physical activity, residents wore Actigraph GT1M accelerometers (set at 

one minute epochs), over the right hip during waking hours (excluding water-based activity) for 

seven days. Data were scored and interpreted using MeterPlus v4.2 software from Santech, Inc. 

(www.meterplussoftware.com). Valid accelerometer data were required for at least five valid 

days; a valid day contained ≥10 valid hours, which were defined as <45 consecutive zero counts 

(Davis et al. 2011b; Kerr et al. 2011). Based on published cut-points, minutes per valid wearing 

day were determined for HLPA (1,041-1,951 counts per minute) and MVPA (≥1,952 counts per 

minute) (Buman et al. 2010; Copeland & Esliger 2009; Freedson, Melanson & Sirard 1998). 

These were multiplied by seven to obtain mean weekly minutes of objective HLPA and MVPA. 

The CHAMPS questionnaire assessed prevalence, frequency and duration of 40 activities 

undertaken at least weekly during the past month (Stewart et al. 2001; Cyarto et al. 2006). Items 

with a Metabolic Equivalent of Task (MET) value >2 and <3 were considered HLPA modes, while 

items with MET’s ≥3 were categorised as MVPA modes (Hekler et al. 2012). Subsequently, items 

were summed to obtain mean weekly minutes of self-reported HLPA and MVPA. 

MOS measures for physical functioning (10 items) and self-rated health (single item) were 

included in the resident survey (Stewart & Kamberg 1992; Ware & Sherbourne 1992). Residents 

also reported various residency, transport, and socio-demographic characteristics. 

Village managers reported years of village operation, number of independent living units, weekly 

operating fee, the presence of an aged care facility onsite, and availability of 17 facilities and 

services. Five facilities were summed to determine access to village recreational facilities 

(gymnasium, bowling green, swimming pool, golf course, and tennis courts), while 11 were 

summed for access to village amenities (convenience store, banking facilities, postal facilities, 
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library, dining area, theatre or cinema, hairdresser, pharmacy services, doctor, other health 

services, and transport services). Using aerial imagery, village boundaries were manually digitised 

in ArcMap 10 and area calculated. 

8 . 3 . 3  D A T A  A N A L Y S I S  

Descriptive statistics for village and resident characteristics, and HLPA and MVPA modes were 

computed using SPSS Statistics 19. Residents with and without valid accelerometer data were 

compared using independent t-tests and χ2 statistics. Spearman’s rank-order correlations 

compared self-reported and objective weekly minutes of HLPA and MVPA. Separate linear 

regression models with generalised estimating equations (GEE) to adjust for village-level 

clustering examined relationships between village and resident characteristics and square root 

transformed minutes of HLPA per week. Similarly, negative binomial and logistic regression 

models, both with GEE, examined characteristics associated with weekly minutes of MVPA and 

weekly prevalence of walking respectively. Characteristics which were significant (p<0.05) in the 

single factor models were fitted in combined multivariate models. 

8 . 4  R E S U L T S  

Analyses were undertaken on a study sample of 323 residents from 32 retirement villages, with an 

average of 10.2 participants per site (range=2-28). Two participants with large quantities of 

missing survey data were excluded. Table 8.1 outlines retirement village characteristics for the 

study sample (n=32). Mean village operation time was 14.6 years (SD=10.3, range=1-39), while 

villages had 108.8 independent living units on average (SD=69.9, range=15-326). Most had a 

communal clubhouse (84.4%) and access to approximately two recreational facilities onsite 

(SD=1.5, range=0-4). 

Resident characteristics for the sample (n=323) are presented in Table 8.2. Around two thirds of 

residents were female (68.1%) and mean age was 76.9 years (SD=7.3, range=57-94). Physical 

functioning scores ranged from 36.7 to 100.0, with an average of 80.8 (SD=16.0), showing 

residents to have quite high functioning (i.e., no physical activity limitations). Roughly half left 

the village on a daily basis (50.8%). Overall, 313 of 325 study participants agreed to wear an 

accelerometer (96.3%). Residents with valid data (n=288, 92.0%) were more likely to be 

married (p=0.019), to have lived in their village for fewer years (p=0.015), to have higher physical 

functioning (p=0.011), and to use no assistive devices (p=0.013). 
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Table 8.1 Description of village characteristics 

Village characteristic Mean SD 

Operation time (years; range 1-39) 14.6 10.3 

Living units (count; range 15-326) 108.8 69.9 

Site area (m2; range 5,006-146,392) 39,092 34,344 

Amenities (score; range 0-9)a 4.4 2.8 

Recreational facilities (score; range 0-4)b 1.9 1.5 

Operating fee ($/week; range 50-378) 89.4 62.0 

Village characteristic n % 

Onsite aged care facility: No 20 62.5 

     Yes 12 37.5 

Clubhouse: No 5 15.6 

   Yes 27 84.4 
aPresence of gymnasium, bowling green, swimming pool, golf course, and tennis courts summed. bPresence of 
convenience store, banking facilities, postal facilities, library, dining area, theatre or cinema, hairdresser, pharmacy 
services, doctor, other health services, and transport services summed. 

Table 8.2 Description of resident characteristics 

Resident characteristic Mean SD p 

Age (years; range 53-94) 76.9 7.3 0.305 

Duration of residency (years; range 0.04-21.75) 5.6 4.6 0.015 

Physical functioning (score; range 36.7-100.0) 80.8 16.0 0.011 

Resident characteristic n % p 

Sex: Male 103 31.9 0.951 

     Female 220 68.1 

Highest education level: Secondary or less 154 47.7 0.537 

  Trade or Certificate 133 41.2 

     Bachelor or higher 36 11.1 

Marital status: Married 171 52.9 0.019 

   Not married 152 47.1 

Distance relocated: Same or bordering suburb 89 27.6 0.787 

     Further 233 72.4 

Self-rated health: Fair or poor 46 14.2 0.187 

   Good 103 31.9 

  Very good 128 39.6 

  Excellent 46 14.2 

Use of assistive devices: No 176 85.4 0.013 

     Yesa 47 14.5 

Access to car: Always 247 76.5 0.747 

     Not always 76 23.5 

Frequency of travelling outside village: Weekly or less 20 6.2 0.093 

  Few times a week 139 43.0 

  Daily 164 50.8 
aAssistive devices included wheelchair, cane or walker, and motorised mobility scooter or gopher. 
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Table 8.3 presents weekly prevalence and duration of specific, self-reported physical activity 

modes (n=323). In terms of activities engaged in at least once a week or more, the most popular 

modes of HLPA were light housework (e.g., sweeping, vacuuming; 85.8%), light gardening 

(e.g., watering plants; 70.6%), walking leisurely (61.6%), and walking to do errands (50.2%). 

The most popular MVPA mode was brisk walking (45.2%). Overall, tennis, running, team 

sports, golf, pool or billiards, and swimming were among the least reported activities. Mean 

minutes per week of self-reported HLPA was 607.2 (SD=465.7), and 352.0 (SD=426.0) for self-

reported MVPA. Correspondingly, objectively-measured minutes per week of HLPA and MVPA 

averaged 191.6 (SD=122.1) and 109.9 (SD=116.3) respectively. The strength of relationship 

between self-reported and objective measures was small for HLPA (ρ=0.257, p<0.001) and 

medium for MVPA (ρ=0.390, p<0.001). 
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Table 8.3 Weekly participation and minutes of self-reported physical activity modes 

 
Never 

participate 
Participate 

<weekly 
≥Weekly 

participation 
Minutes per 

week 

HLPA mode % % % Mean, SD 

Light housework 5.3 9.0 85.8 197.2, 224.4 

Light gardening 16.1 13.3 70.6 81.7, 115.8 

Walk leisurely 24.1 14.2 61.6 117.4, 196.8 

Walk to errands 29.1 20.7 50.2 50.4, 78.0 

Stretching or flexibility exercises 50.2 9.6 40.2 32.3, 59.0 

Volunteer work 45.5 17.3 37.2 110.0, 236.4 

Yoga or tai chi 91.3 1.5 7.1 6.6, 35.7 

Shoot pool or billiards 87.9 6.5 5.6 9.8, 47.8 

Golf, riding cart 97.2 1.9 0.9 1.9, 20.0 

Total    607.2, 465.7 

 
Never 

participate 
Participate 

<weekly 
≥Weekly 

participation 
Minutes per 

week 

MVPA mode % % % Mean, SD 

Walk briskly 42.1 12.7 45.2 81.4, 194.3 

Light strength training 66.9 9.9 23.2 15.6, 43.9 

Lawn or carpet bowls 73.4 5.3 21.4 58.3, 146.9 

Walk uphill 57.6 21.7 20.7 17.8, 57.8 

Riding bicycle 74.3 7.7 18.0 19.0, 58.2 

Heavy gardening 49.5 33.4 17.0 40.5, 132.7 

Heavy housework 44.6 38.7 16.7 29.0, 85.0 

Water exercises 79.9 5.6 14.6 13.3, 41.1 

Aerobic machines 81.1 5.0 13.9 10.5, 45.0 

Moderate strength training 88.2 2.5 9.3 7.2, 30.4 

Dance 87.3 4.6 8.0 13.8, 57.6 

Aerobics 91.0 2.2 6.8 6.7, 27.2 

Swim gently 77.7 15.8 6.5 5.7, 27.6 

Swim moderately or fast 84.8 9.3 5.9 6.6, 32.2 

Golf, carrying equipment 93.2 2.2 4.6 15.9, 83.0 

Team sports 97.5 0.3 2.2 8.4, 69.6 

Jog or run 94.7 3.4 1.9 1.1, 10.1 

Doubles tennis 98.8 0.6 0.6 1.4, 20.6 

Singles tennis 99.1 0.9 0.0 0.0, 0.0 

Total    352.0, 426.0 

 

Table 8.4, Table 8.5, and Table 8.6 report the combined regression model coefficients for 

characteristics related to weekly minutes of HLPA, MVPA, and weekly prevalence of walking 

respectively. In terms of significant village characteristics, positive associations were found 

between number of independent living units and self-reported HLPA, and years in operation and 

walking to errands. Furthermore, the presence of a clubhouse increased residents’ odds of leisure 
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walking (Odds Ratio [OR]=1.41, 95% Confidence Interval [CI]=1.01-1.95). On the other hand, 

living in a village that was co-located with an aged care facility was negatively related to residents’ 

objective MVPA, walking leisurely, and to errands. Resident characteristics negatively associated 

with physical activity included age, which reduced self-reported HLPA, objective HLPA, and 

objective MVPA, and sex, with females displaying less self-reported MVPA. Positive relationships 

were found for higher scores of physical functioning and objective HLPA, self-reported MVPA, 

objective MVPA, and brisk walking. Finally, leaving the village a few times a week or daily was 

positively associated with self-reported HLPA, self-reported MVPA, and brisk walking. Residents 

who left the village everyday were also 6.45 times more likely to report walking to errands (95% 

CI=1.99-20.87). 

 

Table 8.4 Combined linear regression models examining village and resident characteristics 
associated with self-reported and objective HLPA 

 
Self-reported HLPA                                                                         
(Minutes per week)a 

Objective HLPA                                                                          
(Minutes per week)a 

Village characteristic β SE p β SE p 

Living units 0.01 0.00 ** b   

Recreational facilities 0.25 0.33  b   

Resident characteristic β SE p β SE p 

Age -0.13 0.07 * -0.21 0.04 *** 

Physical functioning b   0.06 0.02 ** 

Highest education level: Secondary or less 0.00   b   

     Trade or Certificate -1.51 1.14  b   

     Bachelor or higher 3.56 1.45 * b   

Marital status: Married 0.00   b   

     Not married -1.31 0.86  b   

Self-rated health: Fair or poor 0.00   0.00   

     Good 2.63 1.59  -0.28 0.69  

     Very good 2.35 1.52  -0.40 0.72  

     Excellent 1.81 1.79  1.14 1.04  

Use of assistive devices: No b   0.00   

     Yes b   -1.00 0.86  

Access to car: Always b   0.00   

     Not always b   0.04 0.55  

Frequency of travelling outside village: Weekly or less 0.00   0.00   

     Few times a week 6.34 1.79 *** 0.60 1.12  

     Daily 7.79 1.88 *** 1.30 0.99  
aCharacteristics significant in single models (p<0.05) modelled jointly, adjusted for village-level clustering. 
bCharacteristic not significant in single model, thus excluded from combined model. 
*Significant differences at p<0.05. **Significant differences at p<0.01. ***Significant differences at p<0.001. 

 

118 



Table 8.5 Combined negative binomial regression models examining village and resident 
characteristics associated with self-reported and objective MVPA 

 
Self-reported MVPA                                                                         
(Minutes per week)a 

Objective MVPA                                                                          
(Minutes per week)a 

Village characteristic β SE p β SE p 

Operation time -0.01 0.01  b   

Site area 2.16 3.65  b   

Amenities 0.02 0.06  b   

Recreational facilities 0.05 0.09  b   

Onsite aged care facility: No b   0.00   

     Yes b   -0.27 0.12 * 

Resident characteristic β SE p β SE p 

Age -0.01 0.01  -0.05 0.01 *** 

Physical functioning 0.01 0.00 ** 0.03 0.01 *** 

Sex: Male 0.00   0.00   

     Female -0.35 0.18 * -0.11 0.10  

Self-rated health: Fair or poor b   0.00   

     Good b   0.10 0.16  

     Very good b   0.03 0.18  

     Excellent b   0.08 0.19  

Use of assistive devices: No 0.00   0.00   

     Yes 0.18 0.19  -0.12 0.20  

Access to car: Always 0.00   b   

     Not always -0.20 0.16  b   

Frequency of travelling outside village: Weekly or less 0.00   0.00   

     Few times a week 1.39 0.37 *** 0.35 0.33  

     Daily 1.78 0.35 *** 0.61 0.32  
aCharacteristics significant in single models (p<0.05) modelled jointly, adjusted for village-level clustering. 
bCharacteristic not significant in single model, thus excluded from combined model. 
*Significant differences at p<0.05. **Significant differences at p<0.01. ***Significant differences at p<0.001. 
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120 Table 8.6 Combined logistic regression models examining village and resident characteristics associated with self-reported walking 

Leisure walking       
(≥weekly participation)a 

Transport walking         
(≥weekly participation)a 

Brisk walking      
(≥weekly participation)a 

Village characteristic β SE p β SE p β SE p 
Operation time b 0.03 0.01 * b 

Site area b -3.58 2.59 b 

Operating fee b b 0.00 0.00 
Onsite aged care facility: No 0.00 0.00 b 

     Yes -0.48 0.19 * -0.75 0.30 * b 

Clubhouse: No 0.00 b b 

     Yes 0.34 0.17 * b b 

Resident characteristic β SE p β SE p β SE p 
Age -0.03 0.02 b -0.01 0.01 
Physical functioning 0.01 0.01 b 0.03 0.01 ** 
Distance relocated: Same or bordering suburb b 0.00 b 

     Further b 0.86 0.30 ** b 

Self-rated health: Fair or poor b b 0.00 
     Good b b -0.04 0.45 
     Very good b b 0.08 0.50 
     Excellent b b -0.11 0.53 
Use of assistive devices: No b 0.00 0.00 
     Yes b 0.85 0.41 * -0.32 0.38 
Access to car: Always b 0.00 b 

     Not always b 0.60 0.33 b 

Frequency of travelling outside village: Weekly or less b 0.00 0.00 
     Few times a week b 1.11 0.58 1.52 0.75 * 
     Daily b 1.86 0.60 ** 2.09 0.76 ** 
aCharacteristics significant in single models (p<0.05) modelled jointly, adjusted for village-level clustering. bCharacteristic not significant in single model, thus excluded from combined model. 
*Significant differences at p<0.05. **Significant differences at p<0.01. ***Significant differences at p<0.001.



8 . 5  D I S C U S S I O N  

While many studies of physical activity tend to rely on self-reported data, we were able to 

combine this with objective measurements to provide a more accurate description of physical 

activity among Australian retirement village residents. Generally, residents averaged 110 minutes 

per week of objective MVPA, slightly less than the recommended amount for reducing chronic 

disease risk and disability (Nelson et al. 2007). Nevertheless, our sample reported more objective 

MVPA than CCRC residents (Kerr et al. 2011) and community-dwelling older adults (Troiano et 

al. 2008) in the US. This may relate in part to differences in participants’ physical functioning 

status and possible self-selection into retirement villages. Residents also averaged about 192 

minutes of weekly objective HLPA. Though recent evidence suggests such activity benefits older 

adults’ physical health and psychosocial well-being (Buman et al. 2010), current guidelines do 

state that recommended amounts be in addition to incidental light-intensity activity (Nelson et al. 

2007; Sims et al. 2010). Interventions seeking to increase the intensity of activity may be needed 

to encourage health-enhancing physical activity among residents. 

The small to medium strength of relationships between self-report and objective physical activity 

measures followed previous studies (Hekler et al. 2012). However, complementing our objective 

data with self-reported data allowed the examination of specific physical activity modes residents’ 

participated in. Walking, together with light-intensity household chores, were the most popular 

modes of physical activity undertaken, replicating past findings (Miller & Buys 2007; Eyler et al. 

2003; Armstrong, Bauman & Davies 2000; Marquez et al. 2011). Except for lawn and carpet 

bowls, residents rarely engaged in other leisure activities on a regular, weekly basis. While this 

may be limited in that seasonality was not controlled for, a previous study showed weather 

patterns in Perth to have a negligible effect on physical activity (Badland et al. 2011). In sum, this 

highlights the importance of walking when designing effective interventions, but also the need to 

promote more strength training and flexibility exercises as part of daily activity (Sims et al. 2010). 

The extent to which village and resident characteristics influenced residents’ physical activity was 

also examined. Few village characteristics were significantly associated with physical activity. 

Surprisingly, the presence of a clubhouse was positively associated with leisure walking, yet the 

provision of amenities and recreational facilities within the village was unrelated to activity, 

contrasting findings by Joseph et al. (2005). It appears that having a destination or place to walk 

promotes physical activity, but what to provide within that destination in terms of amenities and 

facilities encouraging activity warrants further investigation. Consistent with the literature, age, 

gender, and physical functioning were correlates of physical activity (Davis et al. 2011b; Troiano 
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et al. 2008; Marquez et al. 2011). Notably, residents travelling outside the village daily were 

more active, reporting more self-reported HLPA, self-reported MVPA, brisk walking, and 

walking to errands. This builds on similar reports by Davis and colleagues (2011a) on the 

importance of seniors taking daily trips outside of the home, using active travel modes, by 

showing the added importance of retirement village residents leaving not only their home, but 

also the village vicinity. 

Despite its being largely descriptive, implications for healthy ageing within retirement villages 

arise from this study. Given low levels of objective MVPA, interventions encouraging more 

activity are warranted, and should centre on walking, particularly brisk walking outside the 

village. The location of villages and design of neighbourhoods surrounding villages requires 

greater attention, and environmental interventions that encourage residents to know their local 

neighbourhood and walk outside of the village may be effective. For residents to walk outside the 

village, access to walkable neighbourhoods is needed. Proximity to destinations is associated with 

seniors’ walking (Nagel et al. 2008), and locating villages in established neighbourhoods rich with 

amenity and connected street networks provides walkable access to local destinations. Moreover, 

walkable neighbourhood environments positively impact walking irrespective of age (Saelens & 

Handy 2008). Additionally, ensuring easy access and connectivity from villages into the 

neighbourhood may encourage residents to leave the village on foot. For example, positive 

relationships between perceived traffic safety and walking have been reported in the literature 

(Gomez et al. 2010). Situating villages away from heavily trafficked roads or having traffic 

calming measures in place with clear, safe pedestrian crossings may help overcome accessibility 

barriers. Overall, our findings have implications for urban planning and development decisions, 

and highlight the relevance of locating villages in neighbourhoods with local amenities, rather than 

focusing solely on internal design within villages. 

At the same time, given the importance of factors such as age and physical functioning, 

consideration also needs to be given to village design alongside neighbourhood design, as villages 

should support and facilitate walking opportunities as resident’s age and decline in physical 

functioning. To enhance village walkability, linking salient buildings within the village with safe 

walking paths and incorporating interesting walking trails into the layout of future villages may 

encourage more walking. Indeed, one study showed having long, accessible, well-connected paths 

with no steps en route to key destinations within retirement communities was associated with 

increased walking among residents (Joseph & Zimring 2007). It is possible that village 

environments conducive to walking may have a greater impact on physical activity than 

incorporating recreational facilities into village design. We found recreational facilities to be 
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unrelated to physical activity in our sample, which was unsurprising given that walking was the 

more popular mode. However, this warrants further investigation in other studies, as it may be 

that recreational facilities providing equipment for strength training or space for flexibility and 

balance activities are needed to enable and promote these physical activity modes. 

Using self-report and objective physical activity measures was a study strength that allowed a 

more accurate understanding of behaviour. Moreover, the comprehensive examination of specific 

modes gave better knowledge of physical activity within the retirement village setting. Limitations 

included the cross-sectional design, which limits causality. Also, a more specific examination of 

physical, social, and policy environmental factors related to physical activity is required to design 

truly multilevel interventions that effectively promote physical activity within villages. 

8 . 6  C O N C L U S I O N  

In conclusion, effective interventions within the retirement village setting are needed to promote 

levels of physical activity among residents. Our results suggest that encouraging brisk walking 

through village location and design may be effective strategies to employ. Future research should 

examine more explicitly the interactions between individual, social, environmental, and policy 

factors within villages and surrounding neighbourhoods. 
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C H A P T E R  9  

 

 

E N V I R O N M E N TA L  P E R C E P T I O N S  &  W A L K I N G  

 
 

This chapter has been accepted for publication (see Appendix XII): 

Nathan, A, Wood, L & Giles-Corti, B in press (accepted 6 May 2012), ‘Perceptions of the Built Environment 

and Associations with Walking Among Retirement Village Residents’, Environment & Behavior. 

9 . 1  A B S T R A C T  

Housing options, such as retirement villages, that promote and encourage healthy behaviours are 

needed to accommodate the growing older adult population. To examine how environmental 

perceptions relate to walking, residents of retirement villages in Perth, Australia were sampled 

and associations between a wide range of village and neighbourhood environmental attributes and 

walking leisurely, briskly, and for transport were examined. Perceived village features associated 

with walking included aesthetics (OR=1.72), personal safety (OR=0.43), and services and 

facilities (OR=0.80), while neighbourhood attributes included fewer physical barriers (OR=1.37) 

and proximate destinations (OR=1.93). Findings suggest that locating retirement villages in 

neighbourhoods with many local destinations may encourage more walking, than providing many 

services and facilities within villages. Indeed, safe villages rich with amenities were shown to be 

related to less walking in residents. These findings have implications for the location, design, and 

layout of retirement villages. 

9 . 2  I N T R O D U C T I O N  

Encouraging older adults to remain physically active is important, not only because of the global 

phenomenon of an ageing population, but because of the well-known physical and mental health 

benefits it affords, and the fact that participation levels decrease with age (Prohaska et al. 2006; 

Nelson et al. 2007; Chodzko-Zajko et al. 2009). Walking, whether for recreation or transport-
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related purposes, is a common form of physical activity in older adults (Tudor-Locke et al. 2002; 

Eyler et al. 2003). It is a highly accessible, low cost form of physical activity that can easily be 

integrated into daily routines, and is primarily undertaken in neighbourhood streets and public 

open spaces (Lee & Moudon 2004). 

Research on neighbourhood designs and built environment characteristics that support or deter 

walking has burgeoned in the last decade (Saelens & Handy 2008). To date, some evidence shows 

that residential density, street connectivity, access to services (e.g., shops, parks, and recreational 

facilities), safety from traffic, and neighbourhood problems are related to older adults’ walking (Li 

et al. 2005; Michael et al. 2006; Nagel et al. 2008; Mendos de Leon et al. 2009; Shigematsu et al. 

2009; Rodriguez et al. 2009; Gomez et al. 2010; Hall & McAuley 2010). However, for the most 

part, reported findings for the influence of the neighbourhood environment on walking have been 

varied and inconsistent (Van Cauwenberg et al. 2011). 

In many countries, the ageing population has also focused more attention towards the housing 

needs of older adults. While terminology differs greatly, both between and within countries, the 

spectrum of available neighbourhood housing options ranges from ageing in place to living in 

residential aged care facilities. Retirement villages, which have independent living units and 

various services provided within a supportive environment, are one housing option available in 

Australia. They can be likened to independent living facilities in the US or sheltered housing in the 

UK, and it is estimated that approximately 5.0% of Australian’s aged 65 years and over live in 

retirement villages (Jones et al. 2010). 

Contrary to neighbourhood environments, very little research has examined environmental 

factors within retirement villages and residents’ walking behaviour (Joseph et al. 2005; Joseph & 

Zimring 2007; Kerr et al. 2011). Joseph and Zimring (2007) found that long, accessible, well-

connected paths with no steps and key destinations along the way, were associated with walking 

within retirement communities. Yet, when modelling reasons for moving into retirement 

villages, Stimson and McCrea (2004) identified three pull factors: village environment and 

affordability (e.g., village services and facilities provided); location of the village (e.g., access to 

public transport and distance to recreational facilities); and maintenance of existing lifestyle and 

familiarity (e.g., close to previously used services). These findings indicate that retirement village 

factors in addition to aspects of the surrounding local neighbourhood are important, which 

suggests that both warrant investigation when studying environmental influences on walking. 

Focusing on relationships between walking and the built environment of both retirement villages 

and the surrounding local area is consistent with social-ecological models of behaviour (Satariano 
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& McAuley 2003). These propose multiple levels of interacting factors that influence health-

enhancing behaviours, from individual factors through to a wide range of social and environmental 

factors (Sallis et al. 2006). Other factors include: interpersonal relationships and cultural 

processes (e.g., social networks and social support systems); physical environment factors (e.g., 

built and natural environment); organisational factors (e.g., rules and regulations within 

institutions); community factors (e.g., networks and relationships among organisations); and 

public policy (e.g., laws and policies) (McLeroy et al. 1988; Stokols 1992). It is likely that 

retirement village residents’ walking patterns are shaped by both interpersonal and environmental 

conditions within and outside the setting, thus environmental factors at multiple levels need to be 

studied. 

While elements of the built environment can be measured objectively, they may not correspond 

to an individual’s own perception of their environment and how it relates to behaviour (Weden, 

Carpiano & Robert 2008). Indeed, Bowling and Stafford (2007) reported that objective and 

subjective neighbourhood measures captured different environmental attributes, which did not 

overlap and were independently related to physical and social functioning in older adults. 

Moreover, environmental perceptions may be more proximal to certain health outcomes, 

compared with objective measurements (Wen, Hawkley & Cacioppo 2006; Weden, Carpiano & 

Robert 2008). Differences arise in how people experience the same neighbourhood environment 

because perceptions may be influenced by past experiences, demographic differences, and 

physical and cognitive functioning (Wen, Hawkley & Cacioppo 2006). One study found that older 

adults perceived footpath obstructions as a problem in their neighbourhood, yet trained auditors 

found no obstructions present (Michael et al. 2006). Another reported that older adults perceived 

desirable environmental features to be less true of their neighbourhood than younger adults (Cao, 

Mokhtarian & Handy 2010). Lawton’s seminal ecological model of ageing posits behaviour as 

being dependent upon the interaction between the demands of the environment and an 

individual’s capacity to deal with the environmental demands (Lawton & Nahemow 1973; Lawton 

1980; Lawton 1982). For older adults, uneven surfaces or footpath cracks, for example, may be 

perceived as a more challenging environmental feature than for those younger. Age-related 

changes in physical functioning may decrease confidence or ability to negotiate environmental 

challenges, which in turn becomes a barrier to walking. Thus, examining the role of older adults’ 

environmental perceptions and how it relates to their own walking behaviour is just as – if not 

more – important as objective environment measures. 

Irrespective of how the environment is measured, associations between environmental attributes 

and behaviour may be biased when self-selection is not taken into account (Cao, Mokhtarian & 
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Handy 2009; Boone-Heinonen et al. 2011). Residential self-selection occurs when individuals 

predisposed to certain behaviours purposefully seek to live in environments conducive to their 

preferred behaviour (Mokhtarian & Cao 2008). For example, active older adults may choose to 

relocate to retirement villages and neighbourhoods supportive of physical activity opportunities. 

Only one study has considered its influence within the context of senior housing settings, 

providing evidence that older adults did indeed self-select into retirement communities based on 

the supportive recreational environment (Grant-Savela 2010b). 

In summary, one major limitation of the existing literature is that none to date have jointly 

considered retirement village environment features alongside the environment immediately 

surrounding a village (i.e., the local neighbourhood area in which the retirement village is 

located). While researchers have tended to focus either on neighbourhood environment attributes 

or on retirement village factors in isolation, the present study was designed to investigate both. 

Given that the population of interest is older adults, their own perspective and perceptions of the 

environment are important to consider, as is the possibility of residential self-selection bias. 

Therefore, this paper examines perceptions of the retirement village and local neighbourhood 

built environment and associations with walking behaviours among retirement village residents. 

We hypothesised that perceived walkability features of village and neighbourhood environments 

would both be related to residents’ walking, and these would differ according to walking purpose 

(i.e., leisure, brisk or transport-related walking). Furthermore, we expected perceived 

walkability features to retain significance after adjustment for self-selection factors (i.e., residents’ 

preference for walkability characteristics when moving to the retirement village). 

9 . 3  M E T H O D S  

This cross-sectional study was conducted in Perth, Australia, with data collected from July to 

December 2009. Ethics approval for the study was received from UWA’s Human Research Ethics 

Committee (RA/4/1/2151). 

9 . 3 . 1  S A M P L E  R E C R U I T M E N T  

R e t i r e m e n t  v i l l a g e  r e c r u i t m e n t  

Through the Retirement Village Association of Western Australia, 92 villages located in the Perth 

metropolitan and Peel regions were identified. These were manually geocoded in GIS and a 400 

metre service area, based on road networks, was created for each village. The reference point for 
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generating the service area was the main entrance of the village, and service areas included the 

village site itself. A walkability score, comprising residential density, street connectivity, and 

land-use mix measures, was calculated for each village’s service area (Christian et al. 2011; Frank 

et al. 2010b). Retirement villages were ranked according to their walkability score. Managers of 

the highest and lowest ranked villages were contacted by mail and telephone, until 32 villages 

agreed to participate in the study (response rate=48.6%). 

R e c r u i t m e n t  o f  p a r t i c i p a n t s  w i t h i n  s e l e c t e d  v i l l a g e s  

Informed written consent was provided by village management to allow the research team to 

contact and invite village residents to participate in the study. A variety of recruitment methods 

were employed. These included invitation letters delivered to randomly selected residents or 

residents volunteering in response to an invitation from either the village contact person or the 

research team. In some villages, briefing sessions were held to identify residents interested in 

participating. Overall, 325 residents provided written informed consent and participated in the 

study. 

9 . 3 . 2  S T U D Y  P R O C E D U R E S  

In collaboration with the village contact person, a date and time was arranged for the research 

team to visit and attend each retirement village. Participants met with the research team in a 

group setting within the retirement village to complete a comprehensive questionnaire. 

Participants having difficulty completing the questionnaire or preferring to complete the 

questionnaire in their own home were individually assisted by a member of the research team. All 

questionnaires were reviewed by the research team to ensure completeness, and any missing 

responses were followed up with participants. A sub-sample (n=65) completed the questionnaire 

again after seven days. 

Managers completed a brief questionnaire on retirement village characteristics; other village 

factors (i.e., site area and Euclidean distance to the Perth CBD) were computed using ArcGIS 10. 

9 . 3 . 3  D E P E N D E N T  V A R I A B L E S  

Walking was measured using the CHAMPS questionnaire, which assesses frequency and duration 

of specific physical activities meaningful to older adults and has adequate reliability and validity 

(Stewart et al. 2001; Cyarto et al. 2006). Single items on weekly minutes of walking leisurely for 

exercise or pleasure, walking fast or briskly for exercise, and walking to do errands were 
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dichotomised (‘yes’ or ‘no’) at ≥150 minutes for leisure and brisk walking and ≥60 minutes for 

transport walking. 

9 . 3 . 4  I N D E P E N D E N T  V A R I A B L E S  

V i l l a g e  e n v i r o n m e n t  

NEWS-A was the basis for measuring resident perceptions of village environment (Cerin et al. 

2006; Cerin et al. 2008). Selected NEWS-A items were modified to be more applicable to the 

retirement village context, and items irrelevant to the village setting were excluded. Additional 

items, again specific to the village context, were also included in the new survey tool. Items were 

rated on a five-point Likert scale, and where necessary, were reverse coded so that higher scores 

indicated a more conducive walking environment. Principal component analysis with varimax 

rotation was performed on the 25 single items, resulting in the formation of six sub-scales and one 

single item explaining 57.2% of total variance and showing adequate internal consistency and test-

retest reliability (see Table 9.1). Additionally, participants reported the presence of services and 

facilities within their village, with items summed. 

N e i g h b o u r h o o d  e n v i r o n m e n t  

The neighbourhood was defined as everywhere within a ten to 15 minute walk from the 

retirement village. Perceptions of the neighbourhood environment were captured using sub-scales 

from NEWS-A (see Table 9.1). Consistent with Cerin and colleagues (2010), single items for 

hilly streets and major barriers to walking were combined to form a ‘fewer physical barriers’ sub-

scale. Four original items were combined to form an ‘age-appropriate infrastructure for walking’ 

sub-scale, while the final one remained a single item (‘traffic signal transition’). These showed 

moderate internal consistency and reliability. Again, higher scores indicate a more walkable 

environment. 

S e l e c t i o n  f a c t o r s  

Participants rated the importance of 17 factors in their decision to move to their current 

retirement village. Items showing the highest frequency in the ‘not important’ category were 

excluded (wheelchair accessible, closeness to parks, level ground in neighbourhood) and 

remaining items underwent principal component analysis with varimax rotation. Four sub-scales 

explaining 61.4% of total variance were formed, with two items, which loaded onto multiple 

factors, kept as single items (see Table 9.1). 
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Table 9.1 Description of perceived village and neighbourhood environment variables and resident self-selection factors 

Village environment variable Content description α ICC Mean SD 

Access to activity centre (3 items)a Within walking distance; many alternative routes; many activities and events 0.584 0.861 3.9 0.7 

Walking infrastructure (6 items)a Walking paths in most areas; well maintained; suitable for wheelchairs; suitable for gophers; 
suitable for mobility frames; benches 

0.805 0.884 3.8 0.7 

Aesthetics (4 items)a Lots of greenery; many interesting things; many pleasant natural features; attractive buildings 0.705 0.767 3.7 0.6 

Personal safety (5 items)a Safe to walk during day; safe to walk at night; see many people when walking; well-lit at night; 
bushes or obstacles blocking paths 

0.667 0.824 4.0 0.5 

Traffic safety (3 items)a Many cars; car speed usually slow; drivers exceed speed limit 0.487 0.900 3.1 0.8 

Even gradient (3 items)a Hilly and steep areas; many stairs; many ramps and railings 0.435 0.768 3.8 0.8 

Street connectivity (single item)a Few cul-de-sacs b 0.597 3.5 1.1 

Services and facilities (7 items) Presence of: convenience store; general services (e.g., post box); health services (e.g., 
doctor); hairdresser or beauty salon; eating or entertainment facilities; transport services 
(e.g., village bus); sport or recreational facilities 

c 0.815 3.5 1.9 

Neighbourhood environment variable Content description α ICC Mean SD 

Access to services (3 items)a Most shopping can be done locally; many places within walking distance; easy walk to public 
transport 

e e 3.7 0.7 

Proximate destinations (10 items)d Distance to nearest: local shop; supermarket; general service; health service; hairdresser or 
beauty salon; fast-food restaurant; eating or entertainment facility; public transport service; 
sport or recreational facility; public recreation area 

e e 2.8 0.9 

Walking infrastructure (4 items)a Footpaths on most streets; streets lit at night; pedestrians easily seen; crosswalks and traffic 
signals to help cross busy streets 

e e 3.4 0.5 

Aesthetics (4 items)a Trees along streets; many interesting things; many pleasant natural features; attractive 
buildings 

e e 3.6 0.6 

Crime safety (3 items)a High crime rate; unsafe to walk during the day; unsafe to walk at night e e 3.2 0.7 

Traffic safety (3 items)a Heavy traffic; traffic speed usually slow; drivers exceed speed limit e e 2.8 0.6 

Fewer physical barriers (2 items)a Hilly streets; major barriers to walking e e 3.5 0.9 



132 Table 9.1 Continued 

Neighbourhood environment variable Content description α ICC Mean SD 

Orderliness (7 items)a Considered a problem: graffiti on public property; graffiti on private property; vandalism; 
burglary; harassment, intimidation or threatening behaviour; teenagers loitering in public 
places; alcohol or drug use 

e e 3.0 0.8 

Age-appropriate walking infrastructure (4 items)a Footpaths suitable for wheelchairs; suitable for gophers; suitable for mobility frames; wide 
enough for pedestrians and mobility devices 

0.864 0.886 3.6 0.7 

Traffic signal transition (single item)a Traffic signals provide enough time to safely cross busy streets b 0.599 3.0 0.9 

Self-selection factor Content description α ICC Mean SD 

Village structure preference (3 items)f Importance of: affordability or value; size of village; safety from crime 0.540 0.741 3.5 0.9 

Village amenity preference (3 items)f Importance of: village recreational facilities; village services; sense of community 0.713 0.777 3.7 0.9 

Village walkability preference (2 items)f Importance of: ease of walking in village; level ground in village 0.860 0.792 3.3 1.3 

Neighbourhood amenity preference (4 items)f Importance of: easy access to public transport; familiarity with neighbourhood; nearby shops 
and services; close to family and friends 

0.649 0.743 3.6 0.9 

Neighbourhood walkability preference (single item)f Ease of walking in neighbourhood b 0.797 3.6 1.1 

Neighbourhood footpaths preference (single item)f Presence of footpaths in neighbourhood b 0.764 3.5 1.2 

Note: where necessary, perceived environment items reversed coded so higher scores indicate higher walkability. 
aRated on a five-point scale: strongly disagree, disagree, neither agree nor disagree, agree, strongly agree. bUnable to compute for single item. cNot applicable – presence of seven service and facility types 
summed to form scale. dRated on a five-point scale: less than five minute walk, five to ten minute walk, 11 to 15 minute walk, 16 to 20 minute walk, more than 20 minute walk. eNot computed – established 
scale with published reliability. fRated on a five-point scale: not at all important, not important, somewhat important, important, very important. 



9 . 3 . 5  C O V A R I A T E S

Age, sex, highest level of education, and physical functioning were considered as covariates. 

Physical functioning was measured using the MOS physical functioning measure. Items were 

scored and transformed to a zero to 100 scale according to the rules outlined by Stewart and 

Kamberg (1992). Higher scores point to better physical functioning, with a perfect score of 100 

indicating no health-related limitations to physical activity. 

9 . 3 . 6  S T A T I S T I C A L  A N A L Y S E S

Descriptive statistics were computed for all study variables using SPSS Statistics 19. To assess 

relationships between perceived village environment variables (eight) and neighbourhood 

environment variables (ten), Spearman’s rank order correlation coefficients were computed. 

Logistic regression with GEE was used to adjust for village-level clustering and explore 

associations between perceived environment and the odds of leisure walking, brisk walking, and 

transport walking. Separate models for each environment variable were fitted, adjusting for age, 

sex, education, physical functioning, sampling method (i.e., randomly sampled participant vs. 

conveniently sampled participant), and neighbourhood walkability. Variables with p<0.2 were 

regressed in adjusted combined models, thus controlling for other environment variable effects. 

Village and neighbourhood selection factors were added to the combined models to adjust for 

self-selection effects. 

9 . 4 R E S U L T S  

Two participants with missing data were excluded leaving 323 participants for analyses. Table 9.2 

reports retirement village characteristics (n=32) by neighbourhood walkability category. On 

average, retirement villages contained 108.8 living units to house residents (SD=69.9, range=15-

326); most had a communal clubhouse (84.4%) and nearly two recreational facilities within the 

village. Though differences were not statistically significant, villages with higher walkability had 

been in operation for longer, had higher weekly operating costs, and were located in more 

established local areas (i.e., shorter distances to CBD). 
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134 Table 9.2 Retirement village characteristics by neighbourhood walkability 

Total sample      
(n=32) 

Higher walkability             
(n=15) 

Lower walkability               
(n=17) 

Village characteristic Mean SD Mean SD Mean SD p 

Operation time (years) 14.6 10.3 17.1 10.1 12.3 10.2 0.194 

Living units (count) 108.8 69.9 108.1 61.0 109.4 78.9 0.960 

Site area (m2) 39,092 34,344 33,888 36,303 43,683 32,929 0.430 

Amenities (score)a 4.4 2.8 3.9 2.8 4.8 2.9 0.385 

Recreational facilities (score)b 1.9 1.5 1.6 1.5 2.2 1.4 0.282 

Operating fee ($/week) 89.4 62.0 110.2 87.1 71.1 7.5 0.105 

Distance to Perth CBD (km)c 20.2 17.9 16.5 17.1 23.4 18.4 0.278 

Neighbourhood walkability (score)d -0.2 1.8 1.3 0.9 -1.5 1.2 <0.001 

Village characteristic n % n % n % p 

Onsite aged care facility: No 20 62.5 10 66.7 10 58.8 0.927 

     Yes 12 37.5 5 33.3 7 41.2 

Clubhouse: No 5 15.6 3 20.0 2 11.8 0.879 

  Yes 27 84.4 12 80.0 15 88.2 
aAmenities score consists of presence of convenience store, banking facilities, postal facilities, library, dining area, theatre or cinema, hairdresser, pharmacy services, doctor, other health services, and 
transport services summed. bRecreational facilities score consists of presence of gymnasium, bowling green, swimming pool, golf course, and tennis courts summed. cObjective Euclidean distance to Perth 
CBD; a further distance indicates a less established local area. dWalkability score consists of objective measures for residential density, street connectivity, and land-use mix; a higher score indicates a 
neighbourhood more conducive to walking (i.e., higher walkability). 



Table 9.3 reports resident characteristics (n=323) for the study sample by neighbourhood 

walkability category. Average age of participants was 76.9 years (SD=7.3, range=53-94), while 

duration of village residency ranged from one month to over 21 years (mean=5.6, SD=4.6). 

Residents from villages in higher walkable neighbourhoods were significantly older and had lived 

in their village significantly longer than lower walkable neighbourhoods. The sample were fairly 

high functioning in terms of health-related limitations to physical activity; physical functioning 

scores ranged from 36.7 to 100.0, with a mean of 80.8 (SD=16.0). Most participants were female 

(68.1%) and had completed secondary school or less (47.7%). Significant differences were found 

for resident sampling method according to walkability, with residents recruited by convenience 

sampling methods more likely to be from villages in lower walkable neighbourhoods. Overall, 

31.3% of participants reported ≥150 minutes of leisure walking per week, 19.2% reported ≥150 

minutes of weekly brisk walking, and 38.1% engaged in ≥60 minutes walking for transport per 

week. 

The strengths of associations between village and neighbourhood environmental variables were 

mostly small, with perceived aesthetics showing the strongest relationship, despite its modest 

correlation (ρ=0.365, p<0.001). Village and neighbourhood environment variables with p<0.2 in 

the separate models were included in combined models for each walking behaviour. Higher scores 

for perceived environment attributes specify higher walkability and a more conducive walking 

environment. 

 

Table 9.3 Resident characteristics by neighbourhood walkability 

 

Total    
sample                        
(n=323) 

Higher 
walkability              

(n=150) 

Lower 
walkability               

(n=173) 
 

Resident characteristic Mean SD Mean SD Mean SD p 

Age (years) 76.9 7.3 78.2 7.7 75.7 6.7 0.001 

Duration of residency (years) 5.6 4.6 7.1 5.0 4.4 3.8 <0.001 

Physical functioning (score) 80.8 16.0 79.6 16.4 81.9 15.7 0.214 

Resident characteristic n % n % n % p 

Sex: Male 103 31.9 46 30.7 57 32.9 0.750 

     Female 220 68.1 104 69.3 116 67.1  

Highest education level: Secondary or less 154 47.7 66 44.0 88 50.9 0.160 

     Trade or Certificate 133 41.2 70 46.7 63 36.4  

     Bachelor or higher 36 11.1 14 90.3 22 12.7  

Sampling method: Random 129 39.9 69 46.0 60 34.7 0.050 

     Convenience 194 60.1 81 54.0 113 65.3  
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As reported in Table 9.4, the odds of leisure walking increased by 78% for every one unit 

increase in perceived village aesthetic score (95% CI=1.13-2.80) and by 37% for every one unit 

increase in perceptions of fewer physical barriers in the neighbourhood (95% CI=1.07-1.76). In 

contrast, higher scores for neighbourhood orderliness were negatively associated with leisure 

walking odds (OR=0.64, 95% CI=0.45-0.90). All relationships remained constant with 

progressive adjustment for village (model 2) and neighbourhood (model 3) self-selection factors. 

Table 9.5 presents the combined model for brisk walking, which included four village variables 

and three neighbourhood variables. For every one unit increase in positive perceptions for 

personal safety within the village, the odds of brisk walking were approximately halved (95% 

CI=0.22-0.98). Moreover, brisk walking odds were significantly reduced for residents reporting 

higher scores for perceived street connectivity within the village (OR=0.74, 95% CI=0.54-0.99). 

Every additional service or facility present within the village reduced the odds of brisk walking by 

0.82 (95% CI=0.68-0.99). Associations between neighbourhood environment perceptions and 

brisk walking attenuated slightly with adjustment for selection factors. 

Perceiving a more even gradient within the village (i.e., perceiving the village to be more level 

and flat) was negatively associated with the odds of walking for transport; this remained so with 

progressive adjustment (OR=0.60, 95% CI=0.41-0.89) (see Table 9.6). In contrast, every one 

unit increase in score for perceived proximate destinations within the neighbourhood immediately 

surrounding the village nearly doubled the odds of transport walking, independent of selection 

factors (95% CI=1.48-2.53). 
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Table 9.4 Combined models examining village and neighbourhood environment perceptions associated with 150 or more minutes of weekly leisure walking 

Model 1          
(only environmental perceptions) 

Model 2          
(model 1 + village selection factors) 

Model 3          
(model 2 + neighbourhood selection factors) 

Village environment variable OR 95% CI p OR 95% CI p OR 95% CI p 

Aesthetics 1.78 1.13-2.80 0.013 1.78 1.11-2.85 0.016 1.72 1.06-2.79 0.027 

Personal safety 1.28 0.71-2.32 0.412 1.25 0.66-2.38 0.495 1.24 0.65-2.39 0.511 

Traffic safety 0.76 0.54-1.08 0.133 0.76 0.53-1.10 0.150 0.78 0.55-1.11 0.170 

Neighbourhood environment variable OR 95% CI p OR 95% CI p OR 95% CI p 

Aesthetics 1.20 0.87-1.65 0.276 1.24 0.88-1.75 0.225 1.20 0.80-1.79 0.385 

Traffic safety 0.74 0.53-1.05 0.093 0.74 0.53-1.02 0.064 0.76 0.54-1.07 0.111 

Fewer physical barriers 1.37 1.07-1.76 0.012 1.35 1.06-1.72 0.015 1.37 1.03-1.80 0.028 

Orderliness 0.64 0.45-0.90 0.010 0.65 0.46-0.93 0.017 0.67 0.46-0.97 0.035 

Self-selection factor OR 95% CI p OR 95% CI p OR 95% CI p 

Village structure preference 1.32 0.92-1.89 0.125 1.27 0.86-1.87 0.236 

Village amenity preference 0.96 0.71-1.30 0.807 0.93 0.66-1.32 0.694 

Village walkability preference 0.99 0.84-1.18 0.952 0.90 0.73-1.11 0.327 

Neighbourhood amenity preference 0.99 0.67-1.48 0.975 

Neighbourhood walkability preference 1.54 0.97-2.44 0.065 

Neighbourhood footpaths preference 0.91 0.53-1.58 0.749 

Note: all models adjusted for age, sex, highest education level, physical functioning, sampling method, neighbourhood walkability, and village-level clustering. 



138 Table 9.5 Combined models examining village and neighbourhood environment perceptions associated with 150 or more minutes of weekly brisk walking 

Model 1          
(only environmental perceptions) 

Model 2          
(model 1 + village selection factors) 

Model 3          
(model 2 + neighbourhood selection factors) 

Village environment variable OR 95% CI p OR 95% CI p OR 95% CI p 

Aesthetics 0.83 0.49-1.41 0.498 0.87 0.51-1.50 0.629 0.86 0.49-1.50 0.586 

Personal safety 0.47 0.22-0.98 0.044 0.46 0.22-0.96 0.039 0.43 0.21-0.88 0.022 

Street connectivity 0.74 0.54-0.99 0.049 0.72 0.52-1.00 0.051 0.71 0.51-0.98 0.035 

Services and facilities 0.82 0.68-0.99 0.036 0.81 0.67-0.97 0.021 0.80 0.66-0.98 0.030 

Neighbourhood environment variable OR 95% CI p OR 95% CI p OR 95% CI p 

Walking infrastructure 1.56 0.76-3.23 0.227 1.53 0.74-3.18 0.252 1.61 0.76-3.45 0.215 

Age-appropriate walking infrastructure 1.44 0.84-2.46 0.184 1.47 0.87-2.48 0.151 1.51 0.81-2.82 0.194 

Traffic signal transition 0.96 0.69-1.35 0.833 0.97 0.68-1.39 0.884 0.99 0.66-1.48 0.970 

Self-selection factor OR 95% CI p OR 95% CI p OR 95% CI p 

Village structure preference 0.85 0.59-1.23 0.387 0.85 0.56-1.29 0.454 

Village amenity preference 1.07 0.72-1.59 0.721 1.10 0.76-1.65 0.657 

Village walkability preference 0.88 0.65-1.20 0.424 0.75 0.54-1.02 0.069 

Neighbourhood amenity preference 0.66 0.44-0.98 0.041 

Neighbourhood walkability preference 1.69 0.91-3.15 0.098 

Neighbourhood footpaths preference 1.06 0.61-1.82 0.839 

Note:  all models adjusted for age, sex, highest education level, physical functioning, sampling method, neighbourhood walkability, and village-level clustering. 
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Table 9.6 Combined models examining village and neighbourhood environment perceptions associated with 60 or more minutes of weekly transport walking 

Model 1          
(only environmental perceptions) 

Model 2          
(model 1 + village selection factors) 

Model 3          
(model 2 + neighbourhood selection factors) 

Village environment variable OR 95% CI p OR 95% CI p OR 95% CI p 

Even gradient 0.62 0.42-0.92 0.019 0.61 0.41-0.90 0.013 0.60 0.41-0.89 0.011 

Neighbourhood environment variable OR 95% CI p OR 95% CI p OR 95% CI p 

Access to services 0.90 0.65-1.24 0.523 0.89 0.65-1.22 0.466 0.82 0.59-1.14 0.234 

Proximate destinations 1.87 1.40-2.49 <0.001 1.88 1.43-2.48 <0.001 1.93 1.48-2.53 <0.001 

Orderliness 0.77 0.53-1.12 0.169 0.76 0.53-1.09 0.140 0.79 0.55-1.14 0.210 

Age-appropriate walking infrastructure 1.10 0.76-1.60 0.597 1.12 0.78-1.62 0.536 1.14 0.77-1.69 0.510 

Self-selection factor OR 95% CI p OR 95% CI p OR 95% CI p 

Village structure preference 0.92 0.68-1.26 0.608 0.89 0.65-1.22 0.486 

Village amenity preference 0.90 0.64-1.26 0.525 0.84 0.60-1.18 0.315 

Village walkability preference 1.08 0.85-1.38 0.528 1.01 0.77-1.31 0.962 

Neighbourhood amenity preference 1.01 0.74-1.39 0.929 

Neighbourhood walkability preference 1.09 0.78-1.51 0.618 

Neighbourhood footpaths preference 1.14 0.81-1.60 0.454 

Note: all models adjusted for age, sex, highest education level, physical functioning, sampling method, neighbourhood walkability, and village-level clustering. 



9 . 5  D I S C U S S I O N  

We found preliminary support for our hypothesis that environmental perceptions within and 

outside of retirement villages related to residents’ walking, and different village and 

neighbourhood attributes were related to specific walking behaviours (i.e., walking leisurely, 

briskly, and for transport). Specifically, village aesthetics and fewer physical barriers within the 

neighbourhood were positively associated with leisure walking, while neighbourhood proximate 

destinations were positively related to walking for transport. On the other hand, negative 

associations were found between neighbourhood orderliness and leisure walking, village even 

gradient and transport walking, and various village environment attributes (personal safety, street 

connectivity, and services and facilities) and brisk walking. Overall, these relationships were 

independent of village and neighbourhood preferences at the time residents moved into their 

retirement village. 

Though others have reported non-significant findings in relation to perceived aesthetics 

(Sugiyama, Thompson & Alves 2009; Shigematsu et al. 2009), we found a positive association 

between aesthetics within the village environment and leisurely walking. However, this was the 

exception as all other significant village environment perceptions were in the counter-intuitive 

direction. Positive perceptions of accessible services and facilities, personal safety, street 

connectivity, and even gradient all negatively related to residents’ walking. These findings are 

inconsistent with other research showing physical activity facilities within retirement communities 

to be correlated with resident participation in physical activity (Joseph et al. 2005) and path use 

for recreational walking within retirement communities relating to high connectedness and the 

presence of destinations along the path (Joseph & Zimring 2007). However, neither of the above 

studies considered both the internal environment within the retirement community and the local 

neighbourhood environment surrounding the retirement community. While a supportive village 

environment may be related to some amounts of walking, the presence of too many village 

facilities may detract from residents’ active living because facilities are located too close for 

residents to accumulate sufficient minutes of physical activity. Our results suggest that residents 

who perceived their villages to be more walkable were less likely to achieve the recommended 

amounts of walking needed to promote and maintain health (Nelson et al. 2007; Chodzko-Zajko 

et al. 2009). This may be due to residents only walking within the confines of the village 

environment rather than venturing outside into the surrounding neighbourhood environment. 

This was similarly noted by Kerr and colleagues (2011) who suggested that incidental activity was 
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more likely to occur when seniors left the campus environment of retirement communities, with 

too many destinations on campus reducing the need to leave. 

We found residents who perceived fewer physical barriers in the neighbourhood surrounding 

their retirement village (i.e., less hilliness and no major barriers to walking) were more likely to 

walk leisurely. Furthermore, the importance of having places to walk to in the surrounding 

neighbourhood environment was evident in our study, as perceiving more neighbourhood 

destination types locally was positively related to residents’ walking for errands. The importance 

of proximate destinations for older adults are repeatedly reported in the literature (Michael et al. 

2006; King 2008; Nagel et al. 2008; Shigematsu et al. 2009; Rodriguez et al. 2009; Cao, 

Mokhtarian & Handy 2010). Regardless of whether older adults choose to age in place or live in 

senior housing complexes such as retirement villages, proximity to salient neighbourhood 

destinations remains a strong correlate of walking. Moreover, our findings were independent of 

objective neighbourhood walkability and preference factors. This highlights the importance of 

perceived measures of the environment for older adults particularly. Because perceptions are 

influenced by past experience and differences in physical and cognitive functioning, how older 

adults experience and perceive barriers to walking and proximity to destinations within their 

neighbourhood, and how these relate to their walking in turn, may be more important than 

objective measurements (Wen, Hawkley & Cacioppo 2006; Cao, Mokhtarian & Handy 2010). 

Given the importance of how older adults perceive their environment and the possible 

interactions between perceived and objective environments, future research should combine 

perceived and objective measures of both village and neighbourhood environments to gain a more 

complete understanding of built environment influences on walking among retirement village 

residents. This approach also has a theoretical basis in social-ecological models of behaviour and 

the ecological model of ageing, which allow investigators to study distal to proximal correlates of 

behaviour (McLeroy et al. 1988; Stokols 1992; Lawton & Nahemow 1973). Our findings suggest 

that extending measures to include both perceived and objective village and neighbourhood 

environments are warranted. Though we adjusted for objective neighbourhood walkability 

category in all our models, more specific objective neighbourhood measures should be 

considered. Furthermore, the most appropriate way in which to objectively measure village 

environments may differ to that of neighbourhood environments. Just as we adapted selected 

NEWS-A items to be applicable to the retirement village context for the present study, 

environmental audit tools may need to be modified or developed in order to better measure 

village environments objectively. An example of this is the recently developed Audit of Physical 

Activity Resources for Seniors tool (Kerr et al. 2011). 

141 



Our findings have policy and practice implications for the location, design, and layout of 

retirement villages. The negative association between village services and facilities and brisk 

walking, and the positive relationship between neighbourhood destinations and transport walking, 

suggests that locating retirement villages within amenity-rich neighbourhoods may increase 

residents’ physical activity more than simply incorporating services and facilities within the village 

itself. This contrasts with the current observed trend, whereby amenity-rich villages are located 

on the outskirts of urban sprawled suburbia. Given the potential policy implications of this 

finding, future research to confirm these results is warranted, together with cost-effectiveness 

studies to help to determine if, rather than providing many facilities within villages, it may be 

more appropriate to locate villages in well-serviced, accessible neighbourhoods. 

Though not statistically significant, we found that newer villages with more amenities and 

recreational facilities were located in less established neighbourhoods with lower walkability. This 

may be because the larger parcels of land required for constructing amenity-rich retirement 

villages are less expensive on the urban fringe. However, to maintain the activity levels of 

retirement village residents, it may be preferable to co-locate smaller retirement villages within 

town or neighbourhood centres in both new and established areas. Planning policies may need to 

provide guidance on the siting of future senior housing complexes. In Western Australia, where 

this research was conducted, the government’s planning policy for the design and approval of 

urban development recommends that retirement complexes be situated near neighbourhood 

centres (Western Australian Planning Commission 2007). However, the extent to which this 

policy is implemented requires investigation. Our preliminary findings suggest that perhaps it is 

not. It may be, for example, that incentives are required to encourage property developers to 

adhere to this guideline. 

In addition to the location of retirement villages, the accessibility and connectivity of the 

retirement village with the wider neighbourhood surrounds must also be considered. Even though 

villages may be physically located near destinations, the presence of barriers such as heavily 

trafficked streets or gated villages with limited access points, may limit accessibility and ease of 

traveling by foot. For example, many retirement villages tend to be gated or enclosed within 

walls. While providing residents with the sense of security many seek when moving into 

retirement villages, access points to the local environment may be limited. With appropriate 

security gates, it should be possible to maximise access from the village to the surrounding 

neighbourhood while maintaining much-valued security. This may need to be considered in future 

villages. 
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The relative importance of village and neighbourhood environments may differ according to the 

age and physical functioning of residents. For older residents and those with more physical 

limitations than those in our sample, the village environment may become more important over 

time. Thus, ensuring the retirement village itself is walkable is equally as necessary as locating 

villages in supportive neighbourhood environments. While we found that a supportive village 

environment was negatively associated with walking, it is possible that facilities and resources 

within retirement villages may be more important for other forms of physical activity (e.g., 

flexibility and muscle strengthening exercises), and for other aspects of health and well-being. In 

examining physical attributes of retirement communities, Sugihara and Evans (2000) found 

proximity to the main activity centre was significantly correlated with place attachment and social 

support. The authors suggested that locating living units near the activity centre may foster a 

sense of community within the retirement community (Sugihara & Evans 2000). 

9 . 5 . 1  L I M I T A T I O N S

This study was not without its limitations, which must be considered alongside the interpretation 

of results and findings. The cross-sectional study design means that causality cannot be inferred, 

and other aspects consistent with social-ecological models, such as organisational influences, were 

not examined. Also, walking outcomes were self-reported by participants and may be prone to 

recall bias and not as accurate as objective measurements. Recruitment methods also differed 

across the sample. The original strategy was to recruit village residents by having a contact person 

within the retirement village distribute invitation letters to randomly selected residents. 

However, at the time of approaching village managers, concerns were raised that made it 

necessary to employ a variety of techniques in order to recruit residents and maximise 

participation rates. For example, some village managers insisted that residents be approached on a 

voluntary basis and not randomly, while others did not want village management involved in the 

study, which then eliminated the role of the ‘gatekeeper’. 

In Australia, the availability of housing options for seniors has received very little policy attention, 

and as a consequence, no comprehensive or standardised data on retirement villages or village 

residents exists (Jones et al. 2010). Accordingly, we were unable to assess the representativeness 

of our sample. Even though analyses controlled for sampling method employed, participants may 

not be a true representation of retirement village residents and the generalisability of findings may 

be compromised. Survey administration within a group setting also warrants consideration. 

Although residents were instructed to complete the questionnaire individually, the nature of 

group dynamics also has the potential to influence participants’ responses. Nevertheless, given the 
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age of our sample and the retirement village context, the strengths of this survey mode, which 

include high response rates and the ability to clarify items to participants, were seen to outweigh 

its limitations. Despite the aforementioned study limitations, our findings are somewhat 

consistent with those reported elsewhere. Furthermore, they highlight some salient discoveries 

that should form the basis of further investigations. 

9 . 6  C O N C L U S I O N  

Few studies of older adults consider built environments within and outside retirement villages, 

and this is one of the first to comprehensively assess environmental perceptions for both 

environments. Perceptions of the built environment within retirement villages and in the 

neighbourhood surrounding villages were both related to walking among residents of retirement 

villages. Our findings suggest that locating retirement villages in neighbourhoods with many 

destination types may encourage more walking among village residents, than simply providing 

many services and facilities within retirement villages. Indeed, retirement villages rich with 

services and facilities may be too convenient and actually limit the amount of walking undertaken 

by residents. These findings have key implications for policy and practice, and highlight the 

importance of considering layout, design, and facilities of retirement villages alongside 

neighbourhood attributes in which the village is located. 
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C H A P T E R  1 0  

 

 

S O C I A L  E N V I R O N M E N TA L  F A C TO R S  R E L AT E D  TO  
P H Y S I C A L  A C T I V I T Y  

 
 

This chapter is based on published conference proceedings: 

Nathan, A, Wood, L & Giles-Corti, B 2011, ‘“I’d never played bowls in my life ‘til I came here”: social 

environment factors, retirement village environment, and physical activity in residents’, paper 846 presented 

at 3rd World Planning Schools Congress, Perth, Australia. 

1 0 . 1  A B S T R A C T  

Physical activity is important for older adults, given the extensive physical and mental health 

benefits it affords. The built and social environments of retirement villages make for a novel 

context to explore physical activity in older adults. This paper examines the relative importance 

of social factors within and outside retirement villages, and the relationships between social 

factors, village services and facilities, and MVPA in residents. Residents (n=323) of 32 retirement 

villages were surveyed and reported amount of social support for physical activity received from 

village residents, family, and friends outside the village; use of village services and facilities; and 

minutes of weekly MVPA. GEE models predicted more MVPA (≥150 minutes of MVPA per 

week), controlling for socio-demographics, physical functioning, and years of village residency. 

Nearly 60.0% of residents reported ≥150 minutes of MVPA per week. Social support from village 

residents was positively associated with more MVPA (OR=1.24, 95% CI=1.08-1.43). This 

remained significant after adjusting for social support received from friends outside the village, 

which also showed significance (OR=1.24, 95% CI=1.01-1.53). Using certain services and 

facilities within the village appeared to mediate the relationship between social support from 

village residents and more MVPA. Social support for physical activity received from village 

residents and from friends outside the village appeared equally as important for encouraging more 

MVPA in residents. This highlights the importance of considering the environments surrounding 
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retirement villages, and locating villages close to social networks that have the potential to 

support residents in being active. 

1 0 . 2  I N T R O D U C T I O N  

The last decade has seen a renewed interest in how urban planning and the design of our cities can 

influence physically active lifestyles. Characteristics of urban form, such as higher residential 

density, street connectivity, and good land-use mix, are shown to be positively associated with 

active living (Transportation Research Board 2005). Moreover, the availability of recreational 

facilities (Diez Roux et al. 2007) and social environment factors, for example social support for 

physical activity (Eyler et al. 1999; Giles-Corti & Donovan 2002; McNeill, Kreuter & 

Subramanian 2006), are also correlates of keeping active. The role of neighbourhood design in 

encouraging activity is consistent with social-ecological models, which illustrate the interaction of 

individual, social, and physical environmental factors on healthy behaviours (Stokols 1992; Sallis, 

Bauman & Pratt 1998; Satariano & McAuley 2003). But the same neighbourhood environment 

may offer different physical activity opportunities for different groups in society, and considerably 

less research has focussed on the older adult population. 

By 2050, over one quarter of Australia’s population will be aged over 65 years (Australian Bureau 

of Statistics 2006), with similar population ageing trends expected globally (United Nations 

2006). Keeping people active as they age is vital, as physically active lifestyles play an important 

role in preventing ill health. The physical and mental health benefits of active living are well-

documented, and include reducing the risk of cardiovascular disease, hypertension, stroke, type II 

diabetes, obesity, osteoporosis, anxiety, and depression (Nelson et al. 2007). Moreover, 

additional health benefits for older adults include reducing the risk of falls and fall-related injuries 

(Chang et al. 2004), and maintaining functional capacity and mobility, leading to more 

independence in later life (Paterson & Warburton 2010). To gain these health benefits however, 

participation in sufficient amounts of physical activity is needed. In Australia, adults of all ages are 

recommended to participate in at least 30 minutes of moderate-intensity physical activity on 

most, preferably all, days of the week (Department of Health and Ageing 2010). Yet despite these 

recommendations, the prevalence of participation in sufficient amounts of physical activity is low 

and further decreases with age (Prohaska et al. 2006; Chodzko-Zajko et al. 2009). In Western 

Australia, 58.0% of adults aged 45 to 49 years are sufficiently active, compared with just 30.0% 

of adults over 80 years of age (Saarloos et al. 2008). Similar trends are observed in the US and UK 

(Centers for Disease Control and Prevention 2007; Aresu et al. 2009). 
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The impact of urban form on activity may be even more pronounced for older adults who are 

more susceptible to physical environment barriers (Glass & Balfour 2003). Yet to date, the 

limited evidence-base on how the environment impacts active lifestyles in seniors is inconsistent 

(Van Cauwenberg et al. 2011). More research is needed to understand aspects of the social and 

physical environment associated with physical activity in the elderly to ensure the creation of 

health promoting, age-friendly cities and settings. Though many housing options exist within the 

neighbourhood for older adults, one choice gaining popularity is retirement village living. While 

not everyone will choose to live in a retirement village, a small but increasing number of older 

adults are moving into this type of accommodation (Stimson & McCrea 2004; Bernard et al. 

2007; Bekhet, Zauszniewski & Nakhla 2009). Industry estimates suggest that 15,000 to 16,000 

Western Australians live in retirement villages; the highest proportion of any Australian capital 

city (Department of Commerce 2010). Although retirement village design varies, many have 

independent living units, and provide communal services and facilities within an area often 

segregated from the wider neighbourhood (Gardner, Browning & Kendig 2005). Retirement 

villages, prima facie, provide an environment supportive of physical activity, as residents often 

have access to recreational facilities within the retirement village, and live in close proximity to 

other older adults who may be sources of social support to be physically active. Indeed, our 

exploratory qualitative research highlighted how social contact and social support from other 

village residents, combined with the presence of village services and facilities enabled an active 

lifestyle for retirement village residents (see Chapter 4). Thus, the current research sought to 

quantify our qualitative findings related to the importance of social and village environmental 

factors for MVPA. This paper aims to examine the relative importance of social environmental 

factors within and outside retirement villages, and the relationships between social factors, village 

services and facilities, and physical activity in residents of retirement villages. 

1 0 . 3  M E T H O D S  

To explore physical activity among retirement village residents, a mixed methods, cross-sectional 

study was conducted in Perth, Western Australia in 2009. Focus group findings informed the 

development of a questionnaire, which was administered to residents in 32 retirement villages. 

Ethics approval was received from UWA’s Human Research Ethics Committee (RA/4/1/2151). 

This paper only utilises data collected in the quantitative study component. 
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1 0 . 3 . 1  P A R T I C I P A N T  R E C R U I T M E N T  A N D  P R O C E D U R E S  

Sample recruitment consisted of a two-tiered approach, whereby retirement villages were 

recruited first, followed by residents within the retirement village. Member villages of the 

Retirement Village Association of Western Australia located in the Perth metropolitan and Peel 

regions (n=92) were manually geocoded in a GIS. Using the main entrance to the village as the 

reference point, a 400 metre road network buffer was created, and a walkability score for the 

service area calculated. The walkability score was based on three neighbourhood features: 

residential density; street connectivity; and land-use mix (Frank et al. 2005). Retirement villages 

were ranked according to their walkability score. Managers of the highest and lowest ranked 

villages were contacted by mail and telephone, until 32 villages agreed to participate in the study 

(response rate=49.0%). 

The original strategy to recruit village residents was to have a contact person within the village 

distribute invitation letters to randomly selected residents. However, concerns raised by village 

managers made it necessary to employ a variety of techniques in order to recruit residents and 

maximise participation. In summary, resident recruitment methods included invitation letters 

delivered to random residents or residents volunteering to participate, by either the contact 

person or the research team. In some villages, briefing sessions were held to identify residents 

interested in participating. Overall, 325 residents gave written informed consent and participated 

in the study, with a response rate of 46.0% for residents recruited at random. 

Participants completed a comprehensive questionnaire on physical and social activity, village 

environment, neighbourhood environment, social environment factors, transport and mobility, 

general health and lifestyle, and socio-demographics at a nominated time and place within the 

retirement village. The research team were present to assist any residents having difficulty 

completing the questionnaire or preferring to complete the questionnaire in their own home. All 

questionnaires were reviewed by the research team to ensure completeness. To objectively 

measure physical activity, participants also wore an accelerometer during waking hours for seven 

days and completed an accelerometer diary to track wearing time. A sub-sample of participants 

(n=65) completed the questionnaire again at seven days in order to calculate test-retest reliability 

of new questionnaire items relating specifically to the retirement village context. 
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1 0 . 3 . 2  M E A S U R E S  

Self-report physical activity was measured using the CHAMPS questionnaire, modified for the 

Australian context (Cyarto et al. 2006). This is a reliable and valid 40 item instrument assessing 

weekly frequency and duration of specific physical activities that are meaningful to older adults 

(Stewart et al. 2001; Harada et al. 2001; Cyarto et al. 2006; Resnick et al. 2008; Moore et al. 

2008). Participants recalled how often activities were performed in the past month, and for those 

done at least weekly, frequency and duration were reported. Duration of MVPA items were 

summed and dichotomised as ‘less MVPA’ (<150 minutes MVPA per week) and ‘more MVPA’ 

(≥150 minutes MVPA per week) to produce the main outcome variable. 

Questionnaire items on how often participants usually saw or heard from their children, 

grandchildren, other relatives, residents in their village, and friends outside their village were 

used to measure frequency of social contact. Items showed moderate to good agreement (ICC 

range=0.436-0.799) (Dawson & Trapp 2004). Single items were used to determine frequency of 

contact with other village residents and friends outside village, whereas the highest category 

reported for the three family member items (i.e., children, grandchildren, and other relatives) 

was used to determine frequency of contact with family. 

Measures of social support for physical activity were based on valid and reliable items developed 

by Sallis et al. (1987). Six items assessed whether participants walked or did other physical 

activities in the last month with family, village residents, or friends outside their village. Based on 

responses for the two items (i.e., walking and other physical activity), amounts of social support 

for physical activity received from residents, family, and friends, were summed to create scores 

ranging from zero (no physical activity support received) to eight (maximum amount of physical 

activity support received). 

Participants reported the presence and use of five services and facilities within their retirement 

village in the past month: general service (e.g., bank, post box, or library); health service (e.g., 

pharmacy or doctor); eating or entertainment facility (e.g., restaurant, café, or cinema); 

transport service (e.g., bus stop); and sport and recreational facility (e.g., gymnasium or bowling 

green). These were found to have acceptable reliability (ICC range=0.522-0.909). 

Physical functioning was measured using the MOS physical functioning measure – a ten item 

instrument assessing whether an individual’s health limits performance of various activities, 

ranging in intensity (Stewart & Kamberg 1992). Item responses were scored and categorised. 

Duration of village residency was reported in years (ICC=0.989) and also recoded into categories. 
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Socio-demographic characteristics included sex, age group, highest education level completed, 

and marital status. 

1 0 . 3 . 3  S T A T I S T I C A L  A N A L Y S E S  

The analytical dataset included 323 participants. Cross-tabulations with χ2 statistics were 

computed to analyse differences in individual characteristics according to amount of MVPA (i.e., 

more or less). To adjust for village-level clustering, logistic regression with GEE was used to 

examine social and village environmental factors associated with more MVPA. Single factor 

models (adjusted for age group, sex, highest education level, marital status, physical functioning, 

duration of residency, and sampling method) included variables measuring the social environment 

in the village (resident contact and resident physical activity support), social environment outside 

village (family contact, family physical activity support, friend contact, and friend physical activity 

support), and village environment (general service use; health service use; eating or 

entertainment facility use; transport service use; and recreational facility use). Factors significant 

at p<0.1 were included in multivariable models, adjusted for covariates, and fitted in the 

following order: social environment in village; social environment outside village; and village 

environment. Variables attenuating across the models were further analysed for mediation using 

the Baron and Kenny approach (Baron & Kenny 1986; Cerin & MacKinnon 2009) and Sobel test 

(Preacher & Hayes 2004). Analyses were conducted using SPSS Statistics version 18. 

1 0 . 4  R E S U L T S  

Overall, 26.0% of participants were aged 75 to 79 years, most were female, and nearly half 

reported secondary school or less as their highest level of education achieved; about half were 

married, 59.0% had high physical functioning, 35.0% had resided in their retirement village for 

less than three years, and 60.0% had volunteered to participate in the study (see Table 10.1). 

Sixty per cent reported more MVPA, which was associated with age (p<0.001), gender 

(p<0.001), physical functioning (p<0.001), and recruitment method (p=0.007). 
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Table 10.1 Resident characteristics by physical activity level 

 Total 
(n=323) 

Less MVPA 
(n=130) 

More MVPA 
(n=193)  

Resident characteristic % % % p 

Age group: <70 years 16.4 10.9 20.1 <0.001 

     70-74 years 19.6 20.3 19.0  

     75-79 years 25.8 18.8 30.7  

     80-84 years 20.8 22.7 19.6  

     ≥85 years 17.4 27.3 10.6  

Sex: Male 31.2 19.5 39.2 <0.001 

     Female 68.8 80.5 60.8  

Highest education level: Secondary or less 47.7 51.5 45.0 0.472 

     Trade or Certificate  41.3 39.1 42.8  

     Bachelor or higher 11.0 9.4 12.2  

Marital status: Married 52.7 46.1 57.1 0.069 

     Not married 47.3 53.9 42.9  

Physical functioning: Low 12.0 21.1 5.8 <0.001 

     Medium 31.2 35.9 28.0  

     High 56.8 43.0 66.2  

Duration of residency: <3 years 34.8 33.6 35.4 0.449 

     3-5 years 24.9 21.1 27.5  

     6-8 years 19.2 21.9 17.5  

     ≥9 years 21.1 23.4 19.6  

Sampling method: Random 39.7 49.2 33.3 0.007 

     Convenience 60.3 50.8 66.7  

 

1 0 . 4 . 1  S I N G L E  F A C T O R  M O D E L S  

Table 10.2 reports the adjusted odds ratio’s from the single factor models for social and village 

environment variables related to more MVPA (n=323). All social environment variables were 

associated at p<0.1, thus included in the next analysis step. In contrast, only general service use 

and recreational facility use within the village were related to physical activity. 
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Table 10.2 Single factor models examining social environment variables associated with more 
physical activity 

Social contact variable n % OR 95% CI p 

Resident contact: Not daily 113 35.0 1.00   

     Daily 210 65.0 0.62 0.40-0.97 0.038 

Family contact: <Weekly 65 20.1 1.00   

     Weekly 87 26.9 3.40 1.71-6.78 <0.001 

     >Weekly 171 52.9 2.18 1.25-3.80 0.006 

Friend contact: <Weekly 119 36.8 1.00   

     Weekly 102 31.6 1.74 0.94-3.24 0.080 

     >Weekly 102 31.3 2.03 1.06-3.89 0.033 

Social support variable Mean SD OR 95% CI p 

Resident physical activity support 1.9 2.0 1.22 1.07-1.40 0.004 

Family physical activity support 1.7 2.0 1.11 0.98-1.24 0.087 

Friend physical activity support 1.3 1.7 1.37 1.13-1.66 0.002 

Social environment factor n % OR 95% CI p 

General service use: None 48 14.9 1.00   

     <Weekly 64 19.8 2.33 0.98-5.56 0.057 

     ≥Weekly 73 22.6 2.91 1.24-6.83 0.014 

     Not present 138 42.7 2.47 1.22-4.99 0.011 

Health service use: None 59 18.3 1.00   

     <Weekly 54 16.7 1.20 0.50-2.85 0.681 

     ≥Weekly 7 2.2 2.45 0.25-23.98 0.442 

     Not present 203 62.8 1.12 0.55-2.27 0.755 

Entertainment facility use: None 38 11.8 1.00   

     <Weekly 100 31.0 0.74 0.33-1.67 0.475 

     ≥Weekly 54 16.7 1.15 0.51-2.59 0.727 

     Not present 131 40.6 1.11 0.52-2.38 0.790 

Transport service use: None 67 20.7 1.00   

     <Weekly 49 15.2 2.06 0.77-5.48 0.147 

     ≥Weekly 23 7.1 0.97 0.39-2.40 0.953 

     Not present 184 57.0 1.34 0.70-2.58 0.374 

Recreational facility use: None 91 28.2 1.00   

     <Weekly 51 15.8 1.06 0.42-2.65 0.907 

     ≥Weekly 87 26.9 4.57 2.01-10.37 <0.001 

     Not present 94 29.1 1.46 0.76-2.81 0.261 

Note: all models adjusted for age group, sex, highest education level, marital status, physical functioning, duration of 
residency, sampling method, and village-level clustering. 
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1 0 . 4 . 2  M U L T I V A R I A B L E  M O D E L S  

Three multivariable models were fitted sequentially, with each building on the previous model 

(see Table 10.3). In model one, seeing or hearing from residents daily was negatively associated 

with MVPA (OR=0.55, 95% CI=0.36-0.86), whereas amount of resident social support for 

physical activity was positively related (OR=1.24, 95% CI=1.08-1.43). After adjustment for social 

environment factors outside the village, these associations remained significant. Moreover, seeing 

or hearing from family members once a week was positively associated with MVPA, compared 

with less than weekly (OR=2.51, 95% CI=1.39-4.52). As the amount of social support for 

physical activity received from friends living outside the village increased, so too did the 

likelihood of engaging in more MVPA (OR=1.24, 95% CI=1.01-1.53). After adjusting for village 

environment variables (model three), the significance of social support for physical activity 

received from residents attenuated, though other social environment factors remained statistically 

significant. Residents using village recreational facilities weekly or more were 3.65 times more 

likely to do more MVPA (p=0.005) than residents who had access but did not use these facilities. 

Similarly, residents who used general village services weekly or more did significantly more 

MVPA than residents who had access but did not use these services (OR=2.66, 95% CI=1.12-

6.33). However, when compared with residents who had access but did not use village general 

services, residents with no general services within the village were more likely to achieve ≥150 

minutes of MVPA per week (OR=2.15, 95% CI=1.06-4.35). 
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154 Table 10.3 Multivariable models examining social environment variables associated with more physical activity 

Model 1          
(only social factors inside village) 

Model 2          
(model 1 + social factors outside village) 

Model 3          
(model 2 + social environment factors) 

Social factor inside village OR 95% CI p OR 95% CI p OR 95% CI p 

Resident contact: Not daily 1.00 1.00 1.00 

     Daily 0.55 0.36-0.86 0.008 0.56 0.32-0.98 0.044 0.51 0.28-0.91 0.024 

Resident physical activity support 1.24 1.08-1.43 0.003 1.21 1.01-1.44 0.040 1.10 0.89-1.36 0.369 

Social factor outside village OR 95% CI p OR 95% CI p OR 95% CI p 

Family contact: <Weekly 1.00 1.00 

     Weekly 2.51 1.39-4.52 0.002 2.51 1.37-4.61 0.003 

     >Weekly 1.56 0.90-2.69 0.111 1.40 0.80-2.45 0.237 

Family physical activity support 1.04 0.92-1.18 0.535 1.05 0.92-1.21 0.463 

Friend contact: <Weekly 1.00 1.00 

    Weekly 1.51 0.76-2.99 0.242 1.67 0.77-3.60 0.191 

    >Weekly 1.92 0.88-4.18 0.102 1.89 0.85-4.22 0.118 

Friend physical activity support 1.24 1.01-1.53 0.042 1.29 1.04-1.60 0.023 

Social environment factor OR 95% CI p OR 95% CI p OR 95% CI p 

General service use: None 1.00 

     <Weekly 1.68 0.72-3.88 0.228 

     ≥Weekly 2.66 1.12-6.33 0.027 

     Not present 2.15 1.06-4.35 0.033 

Recreational facility use: None 1.00 

     <Weekly 0.84 0.32-2.22 0.730 

     ≥Weekly 3.65 1.49-8.91 0.005 

     Not present 1.57 0.77-3.19 0.213 

Note: all models adjusted for age group, sex, highest education level, marital status, physical functioning, duration of residency, sampling method, and village-level clustering. 



1 0 . 4 . 3  M E D I A T I O N  A N A L Y S I S  

Only the significance of social support for physical activity received from residents attenuated 

with progressive adjustment in the multivariable models, and this was further assessed for possible 

mediation effects. As seen in Figure 10.1, use of village recreational facilities at least weekly 

mediated the relationship between amount of social support for physical activity received from 

residents and MVPA (Sobel test p=0.041). 

 

 

Figure 10.1 Use of village recreational facilities as a mediator of more physical activity 

 

1 0 . 5  D I S C U S S I O N  

There is a dearth of published evidence on the impact of retirement village and neighbourhood 

environment factors influencing active lifestyles in older adults. Our findings first show that social 

environmental attributes within and outside of the retirement village setting are both associated 

with healthy behaviours of village residents. Social factors within the village that were significantly 

associated with MVPA included less contact with residents and more resident support for physical 

activity, while social factors outside the village included weekly contact with family and more 

physical activity support from friends. Second, we found that village services and facilities were 

related to residents’ active living, even after controlling for social environment factors. Residents 

were more likely to have active lifestyles when village general services and village recreational 

facilities were used weekly or more than not used at all. Third and last, our findings highlight the 

way in which social environment and village environment features work in combination to 

influence the physical activity patterns of retirement village residents. Using village recreational 

facilities weekly or more was found to mediate the relationship between physical activity support 

received from residents and active living. 
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Physical activity support from family and friends has been identified as a correlate of active 

lifestyles in community-dwelling older adults (Booth et al. 2000; Eyler et al. 1999; Lees et al. 

2007; Orsega-Smith et al. 2007; Wilcox et al. 2000), but this has rarely been considered 

alongside social environment factors within the retirement village setting. The importance of 

social support for physical activity received from both residents within the village and friends 

outside of the village adds to the literature. Our findings highlight that, just as with community-

dwelling older adults, residents of retirement villages are still influenced by people living both 

within and outside their retirement complex. Thus, not only do retirement villages have a role to 

play in encouraging this social support within the village, but when selecting a retirement village, 

residents should consider choosing a village close to social networks who have the potential to 

provide social support. In order for residents to have choice, retirement housing needs to be 

located in existing areas to enable residents to age in place. 

Frequency of using village services and facilities was associated with physical activity. Though the 

importance of village services and facilities for physical activity in CCRC residents has been shown 

in one study (Joseph et al. 2005), another reported that only 20.0% of Australian retirement 

village residents used their village’s infrastructure and facilities for physical activity, with most 

utilising neighbourhood recreational facilities (Miller & Buys 2007). Our results suggest that 

simply having services and facilities available within the retirement village is not enough. Rather, 

residents must be encouraged to utilise them, and to do so often, in order to positively influence 

physical activity. This is further supported by our surprising result that when residents had no 

general services within their village they were twice more likely to be physically active than 

residents who did not use the general services accessible within their village. Encouraging 

residents to use village services and facilities comes by also facilitating social environment factors. 

Our results show this, as notably, social support from residents was related to physical activity 

through the use of recreational facilities within the retirement village. This highlights that social 

and physical environment factors are both important to consider, and the way in which both 

aspects work to complement the other in facilitating active lifestyles. Facilitating social support 

for active lifestyles within the retirement village is important, because it is associated with 

increased use of village recreational facilities, which in turn increases amount of physical activity 

undertaken by retirement village residents. 

1 0 . 5 . 1  S T 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  

This study was not without its limitations, and findings must be considered in light of these. First, 

the study is cross-sectional in design, thus causality cannot be determined. Second, our physical 
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activity measure was self-reported by participants. Self-report measures are prone to over-

reporting, and this may be why 60.0% of our sample reported doing 150 minutes or more MVPA 

per week, which seems fairly high for this population group. Use of objective measures of physical 

activity, such as pedometers or accelerometers, would be more appropriate in capturing the 

activity behaviour patterns of older adults. And finally, our sample may be biased as no measure of 

self-selection into retirement villages was included, and even though recruitment method was 

adjusted for in analyses, voluntary study participants were considerably more likely to do more 

physical activity than residents randomly recruited to participate in the study. 

1 0 . 6  C O N C L U S I O N  

Our study jointly considers both the village environment and outside environment surrounding 

the village, and how aspects of both are related to physical activity in retirement village residents. 

Though only a small study, if findings are replicated elsewhere, there are key policy implications 

for the provision of services and facilities within retirement villages and also their location in 

terms of allowing residents to age in place. 
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C H A P T E R  1 1  

 

 

A  S O C I A L -E C O L O G I C A L  E X A M I N AT I O N  O F  
C O R R E L AT E S  O F  A C T I V E  L I V I N G  

 
 

This chapter has been accepted for publication: 

Nathan, A, Wood, L & Giles-Corti, B in press (accepted 18 October 2012), ‘Exploring Social-ecological 

Correlates of Active Living in Retirement Village Residents’, Journal of Aging and Physical Activity. 

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

This paper explored individual, social, and built environmental attributes within and outside of 

the retirement village setting, and associations with various active living outcomes, including 

objectively-measured physical activity, specific walking behaviours, and social participation. 

Residents in Perth, Australia (n=323) were surveyed on environmental perceptions of the village 

and surrounding neighbourhood, self-reported physical activity, and demographic characteristics, 

and wore accelerometers. Managers (n=32) were surveyed on village characteristics and objective 

neighbourhood measures were generated in GIS. Results indicated built and social environmental 

attributes within and outside of retirement villages were associated with active living among 

residents, however salient attributes varied depending on the specific outcome considered. 

Findings suggest that locating villages close to destinations is important for walking, and close to 

previous and familiar neighbourhoods is important for social participation. Further understanding 

and consideration into retirement village designs that promote both walking and social 

participation are needed. 

1 1 . 2  I N T R O D U C T I O N  

Substantial evidence supports the role of physical activity in reducing older adults’ risk of chronic 

disease (Nelson et al. 2007; Heckman & McKelvie 2008), falls and fall-related injuries (Chang et 
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al. 2004), and mobility disability (Paterson, Jones & Rice 2007; Paterson & Warburton 2010). 

Furthermore, physical activity is effective in promoting good mental well-being and cognition 

(Mummery, Schofield & Caperchione 2004; Van Uffelen et al. 2008; Windle et al. 2010). Yet 

seniors remain the least physically active population group (Chodzko-Zajko et al. 2009). Only 

one half of Australian seniors report engaging in the recommended 150 minutes or more of 

weekly moderate-intensity activity (Armstrong, Bauman & Davies 2000; Sims et al. 2010). While 

a study from the US found that, when measured objectively, 2.4% of older Americans participate 

in sufficient amounts physical activity (Troiano et al. 2008). Therefore, effective interventions are 

needed to keep people active as they age. 

Attention is turning towards social-ecological frameworks to better understand factors influencing 

physical activity among older adults (Satariano & McAuley 2003). These consider the combined 

interaction of individual factors, social and built environments, and public policies in influencing 

healthy behaviours (McLeroy et al. 1988; Stokols 1992). Interventions targeting multiple levels of 

influence are believed to be more effective at changing behaviours at the population level (Sallis et 

al. 2006; Glanz, Rimer & Viswanath 2008). However, a comprehensive understanding of 

multilevel factors associated with physical activity among older adults is needed (King 2001). 

Examples of individual factors associated with less physical activity among seniors include greater 

age, lower education levels, lower household income, lower self-rated health, and sex, with 

females less likely than males to be physically active (Brawley, Rejeski & King 2003; Schutzer & 

Graves 2004; Prohaska et al. 2006; King & King 2010). Meanwhile, attributes of the social 

environment related to increased physical activity in older adults include: social network structure 

(Bertera 2003; Litwin 2003; McMurdo et al. 2012); having support from family and friends to be 

active (Booth et al. 2000; Wilcox et al. 2003; Wilcox et al. 2000; Shores et al. 2009; Salvador et 

al. 2009); and seeing others engaging in physical activity (King et al. 2000; Wilcox et al. 2000; 

Chad et al. 2005; Strath, Isaacs & Greenwald 2007; Gallagher et al. 2010; Inoue et al. 2011). 

Positive relationships have been reported in the literature between physical activity and built 

environmental features such as higher residential density, higher street connectivity, greater land-

use mix, and presence and proximity to commercial destinations (Nagel et al. 2008; Frank et al. 

2010a; King et al. 2011; Carlson et al. 2012), but to date the evidence-base is small and 

inconsistent (Van Cauwenberg et al. 2011). Thus, better understanding is needed on how 

neighbourhood built environmental characteristics relate to physical activity in older people. 

Housing options within the neighbourhood that are available to older adults include congregate 

housing facilities like retirement villages. In Australia, the term retirement village encompasses a 

wide range of housing forms and arrangements whereby seniors live independently, have various 
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support services provided, and have increased opportunities for social engagement (Jones et al. 

2010). A small but increasing proportion of the older adult population is moving into retirement 

villages and similar living contexts (Stimson & McCrea 2004). A paucity of research has focused 

on healthy behaviour within these living environments, with just a few studies reporting residents’ 

physical activity as being related to built and social environmental attributes similar to those 

reported for community-dwelling older adults’ physical activity (Joseph et al. 2005; Joseph & 

Zimring 2007; Kerr et al. 2011). Nevertheless, no studies have concurrently considered 

attributes of the environment within and surrounding the retirement village setting. 

Formative qualitative research was undertaken for this study regarding built and social 

environmental influences on active living among residents of retirement villages using focus 

groups (see Chapter 4). Participants described their interpretation of active living, their 

retirement village, and their neighbourhood. Thematic analysis revealed active living to be 

inclusive of social and cognitive activity alongside physical activity, and also involved actively 

engaging with the wider community (see Chapter 5). Salient environmental attributes emerging 

as factors associated with residents’ active living included: a positive social environment within 

the retirement village; the availability of services and facilities within the retirement village and in 

the wider neighbourhood environment; and the presence of suitable pedestrian infrastructure 

again within the retirement village and wider neighbourhood environment (see Chapter 4). 

Findings highlighted that environmental attributes of both the retirement village environment and 

surrounding neighbourhood environment were pertinent for residents’ active living, suggesting 

that both environments warrant further consideration. Based on these findings, variables for 

further quantification were identified and a survey instrument developed (Bryman 2006; Creswell 

2009). 

Using a social-ecological framework, the aim of this paper is to examine individual, social, and 

built environmental attributes within and outside of retirement villages and associations with 

active living as defined by residents in the study (i.e., physical activity and social participation). 

1 1 . 3  M E T H O D S  

This study was conducted in Western Australia’s Perth metropolitan and Peel regions, with data 

collected between July and December 2009. Study recruitment and data collection procedures 

have been reported elsewhere (see Chapter 6). In brief, 32 retirement villages were systematically 

sampled from a sampling frame stratified by higher and lower neighbourhood walkability scores 

(Frank et al. 2010b; Christian et al. 2011). Following the recruitment of retirement villages, 
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residents were approached using various methods; these included invitation letters sent to 

randomly selected residents, residents volunteering in response to an invitation from village 

management, and briefing sessions. Overall, 325 residents provided written consent to participate 

in the study, and the response rate was 46.0% for those participants who were randomly selected. 

UWA’s Human Research Ethics Committee granted ethical approval. 

Residents completed a comprehensive questionnaire on perceptions of the village and 

neighbourhood environment, self-reported physical activity, and socio-demographics within a 

group setting in a communal area of the retirement village. They also wore an accelerometer to 

objectively monitor physical activity for seven days. A brief questionnaire on retirement village 

characteristics was completed by village management, and GIS was used to generate objective 

environmental measures. 

1 1 . 3 . 1  D E P E N D E N T  V A R I A B L E S  –  A C T I V E  L I V I N G  

In the qualitative research phase, retirement village residents interpreted active living as including 

physical, social, and cognitive activity, and engagement with the community (see Chapter 5). 

Moreover, they reported walking as the most popular mode of physical activity undertaken (see 

Chapter 8). Objective assessment of physical activity using accelerometers has been suggested as a 

way to overcome the inherent limitations of self-reported physical activity measures (Murphy 

2009; Colbert et al. 2011). Thus, five outcome measures were considered in this exploratory 

study: objectively-measured MVPA; self-reported walking (distinguishing between brisk, leisure, 

and transport); and social participation. 

M V P A  

Actigraph GT1M accelerometers, initialised to collect data in one minute epochs, were used to 

objectively measure physical activity in 313 participants (response rate=96.3%). Instructions and 

scoring procedures have been previously reported (see Chapter 6 and Chapter 7). Mean minutes 

per valid wearing day (i.e., ten or more hours of no more than 45 minutes of consecutive zero 

counts) were scored for MVPA (≥1,952 counts per minute), multiplied by seven to estimate 

weekly minutes, then dichotomised as ‘less MVPA’ (i.e., <150 minutes per week) and ‘more 

MVPA’ (i.e., ≥150 minutes per week) to correspond with physical activity recommendations 

(Nelson et al. 2007; Sims et al. 2010). 
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W a l k i n g  

We assessed self-reported physical activity using the reliable and valid CHAMPS instrument 

(Stewart et al. 2001; Cyarto et al. 2006; Hekler et al. 2012). Single items for three specific 

walking behaviours were dichotomised as: ‘less brisk walking’ (i.e., <150 minutes per week) and 

‘more brisk walking’ (i.e., ≥150 minutes per week); ‘less leisure walking’ (i.e., <150 minutes per 

week) and ‘more leisure walking’ (i.e., ≥150 minutes per week); and ‘less transport walking’ 

(i.e., <60 minutes per week) and ‘more transport walking’ (i.e., ≥60 minutes per week). 

S o c i a l  p a r t i c i p a t i o n  

To minimise socially desirable responses, the CHAMPS questionnaire also includes non-physical 

activity items (Stewart et al. 2001). Eleven of these items were used to create a social 

participation index: visit with friends or family; attend activities or events in the village activity 

centre; shopping; restaurant, pub or café activities; volunteer work; senior citizens centre or club 

attendance; other club or group meetings attendance or participation; evening or other education 

class or course participation; sports or cultural event attendance; public library or cultural centre 

attendance; and play cards, bingo or board games with other people. Each item was coded as ‘0’ if 

never done in the past month, ‘0.5’ if done less than once a week, ‘1’ if done one or two times 

per week, or ‘2’ if done three or more times per week, and summed to produce a score ranging 

from zero to 22. Scores were then dichotomised as: ‘less social participation’ (i.e., <75th 

percentile of scores) and ‘more social participation’ (i.e., ≥75th percentile of scores). 

1 1 . 3 . 2  I N D E P E N D E N T  V A R I A B L E S  –  S O C I A L - E C O L O G I C A L  F A C T O R S  

In line with qualitative findings indicating both the village and neighbourhood environments to be 

important for active living, social-ecological factors considered here were conceptualised within 

three domains (i.e., factors outside the village, factors within the village, and individual factors) 

(see Chapter 5 for conceptual framework). These are detailed in Table 11.1, and the sub-domains 

are described below. 
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164 Table 11.1 Description of social-ecological measures examined 

Factors outside village Construct Data source Variable coding Mean SD or % 

Local area characteristics Age structurea ABS Continuous measure 49.5 21.2 

Socio-economic statusb ABS Continuous measure (decile) 5.3 2.2 

Objective built environment Distance to local shopc GIS Continuous measure (kilometres) 0.9 0.7 

Distance to supermarketc GIS Continuous measure (kilometres) 1.6 1.7 

Distance to health servicec GIS Continuous measure (kilometres) 1.0 1.6 

Distance to entertainment facilityc GIS Continuous measure (kilometres) 1.3 1.6 

Distance to public transportc GIS Continuous measure (kilometres) 0.4 1.0 

Distance to public recreation areac GIS Continuous measure (kilometres) 0.2 0.1 

Traffic volume exposured GIS Continuous measure 0.7 0.6 

Slopee GIS Continuous measure 1.2 0.5 

Walkabilityf GIS Continuous measure -0.1 1.7 

Social environment Family physical activity support Resident questionnaire Sum score (2 items)g 1.7 1.9 

Friend physical activity support Resident questionnaire Sum score (2 items)g 1.3 1.7 

Instrumental support Resident questionnaire Mean score (2 items)h 0.9 0.7 

Emotional support Resident questionnaire Mean score (2 items)h 1.1 0.7 

Informational support Resident questionnaire Mean score (2 items)h 1.0 0.8 

Perceived built environment Access to services Resident questionnaire Mean score (3 items)i 3.7 0.7 

Proximate destinations Resident questionnaire Mean score (10 items)j 2.8 0.9 

Walking infrastructure Resident questionnaire Mean score (4 items)i 3.4 0.5 

Aesthetics Resident questionnaire Mean score (4 items)i 3.6 0.6 

Crime safety Resident questionnaire Mean score (3 items)i 3.2 0.7 

Traffic safety Resident questionnaire Mean score (3 items)i 2.8 0.6 

Fewer physical barriers Resident questionnaire Mean score (2 items)i 3.5 0.9 
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Table 11.1 Continued 

Factors inside village Construct Data source Variable coding Mean SD or % 

Village characteristics Operation time Village manager questionnaire Continuous measure (years) 14.2 10.0 

Living units Village manager questionnaire Continuous measure (count) 119.7 74.3 

Site area GIS <75th percentile 74.9 

≥75th percentile 25.1 

Onsite aged care facility Village manager questionnaire Absent 57.0 

Present 43.0 

Operating fee Village manager questionnaire Continuous measure ($10/week)k 8.9 5.6 

Objective built environment Clubhouse Village manager questionnaire Absent 20.7 

Present 79.3 

Amenities Village manager questionnaire Sum score (11 items)l 4.9 2.8 

Recreational facilities Village manager questionnaire Sum score (5 items)m 2.1 1.5 

Social environment Resident physical activity support Resident questionnaire Sum score (2 items)g 1.9 2.0 

Instrumental support Resident questionnaire Score (1 item)g 1.4 1.2 

Emotional support Resident questionnaire Score (1 item)g 1.4 1.1 

Informational support Resident questionnaire Score (1 item)g 1.4 1.1 

Perceived built environment Access to activity centre Resident questionnaire Mean score (3 items)i 3.9 0.7 

Walking infrastructure Resident questionnaire Mean score (6 items)i 3.8 0.7 

Aesthetics Resident questionnaire Mean score (4 items)i 3.7 0.6 

Personal safety Resident questionnaire Mean score (5 items)i 4.0 0.5 

Traffic safety Resident questionnaire Mean score (3 items)i 3.1 0.8 

Even gradient Resident questionnaire Mean score (3 items)i 3.8 0.8 
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Individual factors Construct Data source Variable coding Mean SD or % 

Residency factors Duration of residency Resident questionnaire Continuous measure (years) 5.6 4.6 

Distance relocated Resident questionnaire Same/border suburb 27.6 

Further 72.4 

Self-selection factors Village structure preference Resident questionnaire Mean score (3 items)n 3.5 0.9 

Village amenity preference Resident questionnaire Mean score (3 items)n 3.7 0.9 

Village walkability preference Resident questionnaire Mean score (2 items)n 3.3 1.3 

Neighbourhood amenity preference Resident questionnaire Mean score (4 items)n 3.6 0.9 

Mobility factors Access to car Resident questionnaire Always 76.5 

Not always 23.5 

Frequency of travelling outside village Resident questionnaire Weekly or less 6.2 

Few times a week 43.0 

Daily 50.8 
aProportion of people aged ≥55 years for CCD that retirement village is located in; a higher proportion indicates a local area with more older people living within it. bRelative socio-economic advantage and 
disadvantage decile for CCD that retirement village is located in; a higher decile indicates a local area with a relative lack of disadvantage and greater advantage in general. cDistance in kilometres along the 
street network to the nearest destination type. dRatio of higher volume street length in kilometres by access street length in kilometres within 400 metre service area; a greater ratio indicates a service area 
with relatively higher traffic volume exposure. eStandard deviation of digital elevation percentage within 400 metre service area; a higher value indicates a relatively more hilly, less level service area. fScore 
consists of z-scores for residential density, street connectivity, and land-use mix measures within 400 metre service area summed; a higher score indicates a service area relatively more conducive to 
walking. gScored as ‘0’ if never, ‘1’ if less than once a month, ‘2’ if at least once a month, ‘3’ if one or two times a week, ‘4’ if three or more times a week, and summed. hRated on a six-point scale: no people, 
one to five people, six to ten people, 11 to 15 people, 16 to 20 people, more than 20 people. iRated on a five-point scale: strongly disagree, disagree, neither agree nor disagree, agree, strongly agree. 
jRated on a five-point scale: less than five minute walk, five to ten minute walk, 11 to 15 minute walk, 16 to 20 minute walk, more than 20 minute walk. kOngoing operation cost charged to residents to fund 
village maintenance, upkeep, and support services. lScore consists of items on presence of gymnasium, bowling green, swimming pool, golf course, and tennis courts summed. mScore consists of items on 
presence of convenience store, banking facilities, postal facilities, library, dining area, theatre or cinema, hairdresser, pharmacy services, doctor, other health services, and transport services summed. 
nRated on a five-point scale: not at all important, not important, somewhat important, important, very important. 



D e s c r i p t i v e  c h a r a c t e r i s t i c s  

Factors describing characteristics of the local area outside the village were sourced from 2006 ABS 

Census data and included local area age structure and socio-economic status. 

Descriptive characteristics of retirement villages were mainly sourced from the village manager 

questionnaire (e.g., operation time), though site area was manually digitised using ArcMap 10 

software. 

B u i l t  e n v i r o n m e n t  

Both objective and perceived environmental measures have been shown to be associated with 

active living (Boehmer et al. 2006; Gebel, Bauman & Owen 2009; Kirtland et al. 2003; McGinn 

et al. 2007), and non-concordance has been shown to be more common among older people 

(Arvidsson et al. 2012). Thus, both objective and perceived environmental attributes were 

considered in the present study. 

Objective data sources included GIS and the village manager questionnaire. Within the resident 

questionnaire, neighbourhood environmental perceptions were measured with sub-scales from 

the reliable and valid NEWS-A (Cerin et al. 2006; Cerin et al. 2008; Cerin et al. 2011). Single 

items from this instrument were adapted to be more specific to the retirement village context, 

and underwent principal components analysis to produce six sub-scales assessing village 

environment perceptions (see Chapter 7). 

S o c i a l  e n v i r o n m e n t  

Amount of social support for physical activity received from family, friends living outside the 

retirement village, and other village residents were measured using valid and reliable items (Sallis 

et al. 1987; Hovell et al. 1989), while amount of general social support received from people 

living outside and inside the village distinguished between instrumental, emotional, and 

informational social support (Wills & Shinar 2000). 

S e l f - s e l e c t i o n  

Principal component analysis performed on 17 items rated on importance when participants 

moved into the retirement village produced four sub-scales to assess residential self-selection 

factors (see Chapter 7). 
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R e s i d e n c y  a n d  m o b i l i t y  f a c t o r s  

Residency factors were reported within the resident questionnaire, and included: duration of 

village residency (in years); and previous suburb of residence (which was used to approximate 

distance relocated). Two mobility factors were considered: car access; and frequency of travelling 

outside the retirement village. 

1 1 . 3 . 3  C O V A R I A T E S  

Four covariates were considered, including self-reported age, sex, and the MOS physical 

functioning measure (ten items scored to produce zero to 100 scale, with higher scores indicating 

less health-related limitations to physical activity) (Stewart et al. 2001). Finally, the sampling 

method used to recruit each study participant during data collection (i.e., residents selected 

randomly and invited to participate vs. residents selected by convenience sampling methods). This 

aimed to overcome potential limits to internal validity. 

1 1 . 3 . 4  S T A T I S T I C A L  A N A L Y S I S  

GEE regression models with an exchangeable correlation structure were used to fit each of the 

five outcomes of interest, whilst adjusting for village-level clustering effects. Models also adjusted 

study covariates. Single factor models identified the social-ecological variables associated with 

each active living outcome at p<0.1, which were then modelled in a series of backwards 

elimination procedures according to domain. Those remaining significant at p<0.05 were fitted in 

multivariable logistic regression models for each of the study outcomes, by increasing proximity 

(i.e., factors outside the village, factors inside the village, individual factors). Analyses were 

conducted using SPSS Statistics 19. 

1 1 . 4  R E S U L T S  

Overall, 323 participants provided sufficient questionnaire data for analyses involving the four 

active living outcomes (i.e., brisk, leisure, and transport walking, and social participation), while 

288 participants had sufficient valid accelerometer data for analyses involving the MVPA 

outcome. 

Residents’ age ranged from 53 to 94 years (mean=76.9, SD=7.3) and 68.0% were female (see 

Table 11.2). Physical functioning levels were fairly high with an average score of 80.8 (SD=16.0). 
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Table 11.2 Description of resident socio-demographic characteristics 

Socio-demographic characteristic Mean SD 

Age (years) 76.9 7.3 

Physical functioning (score) 80.8 16.0 

Socio-demographic characteristic n % 

Sex: Male 103 31.9 

     Female 220 68.1 

Highest education level: Secondary or less 154 47.7 

     Trade or Certificate 133 41.2 

     Bachelor or higher 36 11.1 

Marital status: Married 171 52.9 

     Not married 152 47.1 

Employment status: Not retired 54 16.7 

     Retired 269 83.3 

Sampling method: Random 129 39.9 

     Convenience 194 60.1 

 

Overall, mean minutes of weekly objectively-measured MVPA was 109.9 (SD=116.3), with 

27.1% achieving more MVPA (i.e., ≥150 minutes per week). Approximately 19.2%, 31.3%, and 

38.1% of residents engaged in more weekly brisk, leisure, and transport walking respectively. 

Social participation scores ranged from 1.5 to 14.0, with an average of 7.3 (SD=2.5), and 28.2% 

engaged in more social activity. 

1 1 . 4 . 1  M V P A  

For the 288 participants with valid accelerometer data, five factors outside the village (distances 

to local shop, health service, entertainment facility, public transport, and public recreation area), 

four factors inside the village (onsite aged care facility, weekly operating fee, site area, 

recreational facilities), and no individual factors in the single factor models met the criterion for 

consideration in the next phase. Following the backwards stepwise elimination procedures, three 

variables were selected for inclusion in the multivariable model (see Table 11.3). 
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170 Table 11.3 Multivariable logistic regression models examining social-ecological correlates of different types of active living outcomes 

Model 1          
(only factors outside village) 

Model 2          
(model 1 + factors inside village) 

Model 3          
(model 2 + individual factors) 

More MVPAa OR 95% CI p OR 95% CI p OR 95% CI p 

Distance to local shop 0.67 0.50-0.90 0.007 0.74 0.54-1.00 0.054 

Site area: <75th percentile 1.00 

     ≥75th percentile 0.41 0.19-0.90 0.025 

Operating fee 1.03 1.01-1.05 0.005 

More brisk walkingb OR 95% CI p OR 95% CI p OR 95% CI p 

Distance to public transport 0.81 0.70-0.94 0.005 0.82 0.71-0.94 0.005 

Personal safety 0.51 0.27-0.95 0.035 

More leisure walkingc OR 95% CI p OR 95% CI p OR 95% CI p 

Distance to supermarket 1.18 1.06-1.31 0.003 1.15 1.03-1.27 0.012 1.15 1.04-1.27 0.007 

Traffic volume exposure 1.45 1.21-1.73 <0.001 1.31 1.05-1.64 0.019 1.35 1.05-1.74 0.020 

Family physical activity support 1.27 1.11-1.45 <0.001 1.25 1.10-1.43 0.001 1.22 1.07-1.39 0.003 

Aesthetics 1.54 1.12-2.13 0.008 1.45 1.00-2.09 0.050 1.53 1.02-2.27 0.038 

Onsite aged care facility: Absent 1.00 1.00 

     Present 0.66 0.44-0.98 0.041 0.69 0.45-1.06 0.090 

Operating fee 1.03 1.01-1.05 0.017 1.03 1.01-1.05 0.007 

Aesthetics 1.62 1.04-2.51 0.031 1.52 0.94-2.45 0.086 

Distance relocated: Same or bordering suburb 1.00 

     Further 0.65 0.40-1.05 0.079 

Village structure preference 1.38 0.99-1.91 0.055 
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Table 11.3 Continued 

Model 1          
(only factors outside village) 

Model 2          
(model 1 + factors inside village) 

Model 3          
(model 2 + individual factors) 

More transport walkingd OR 95% CI p OR 95% CI p OR 95% CI p 

Traffic volume exposure 1.46 1.13-1.88 0.004 1.24 0.94-1.63 0.121 1.23 0.94-1.61 0.124 

Proximate destinations 1.71 1.32-2.22 <0.001 1.66 1.33-2.08 <0.001 1.65 1.31-2.09 <0.001 

Site area: <75th percentile 1.00 1.00 

     ≥75th percentile 0.73 0.56-0.96 0.026 0.74 0.57-0.97 0.027 

Access to car: Always 1.00 

     Not always 2.04 1.02-4.09 0.045 

More social participatione OR 95% CI p OR 95% CI p OR 95% CI p 

Age structure 1.01 1.00-1.02 0.025 1.00 0.99-1.01 0.244 1.01 0.99-1.02 0.140 

Emotional support 1.80 1.27-2.56 0.001 1.80 1.28-2.53 0.001 1.63 1.14-2.33 0.008 

Fewer physical barriers 1.43 1.06-1.92 0.018 1.37 1.02-1.83 0.034 1.50 1.11-2.03 0.008 

Amenities 1.11 1.02-1.22 0.019 1.12 1.01-1.25 0.039 

Traffic safety 1.41 0.99-1.98 0.052 1.36 0.94-1.97 0.104 

Duration of residency 0.94 0.88-0.99 0.040 

Distance relocated: Same or bordering suburb 1.00 

     Further 0.52 0.27-1.01 0.053 

Neighbourhood amenity preference 1.91 1.30-2.81 0.001 

Note: all models adjusted for age, sex, physical functioning, sampling method, and village-level clustering. 
aDefined as ≥150 minutes of weekly MVPA. bDefined as ≥150 minutes of weekly brisk walking. cDefined as ≥150 minutes of weekly leisure walking. dDefined as ≥60 minutes of weekly transport walking. 
eDefined as ≥75th percentile for social participation score. 



The only factor outside the village significantly associated with more MVPA was distance to local 

shop (Model 1). The further away the nearest local shop was, the less likely residents were to 

achieve more MVPA (OR=0.67, 95% CI=0.50-0.90). However, this attenuated in Model 2 and 

was no longer significant when factors inside the village were included in the model. Compared 

with smaller villages, residents living in larger villages were 0.73 times less likely to do more 

MVPA (95% CI=0.56-0.96). Village operating fee was positively associated with more MVPA; a 

$10 per week increase in ongoing operation fee changed the odds of MVPA by 1.03 (95% 

CI=1.01-1.05). No individual factors were related to residents participating in more MVPA. 

1 1 . 4 . 2  B R I S K  W A L K I N G  

Three factors outside the village (distances to health service and public transport, infrastructure 

for walking), two factors inside the village (aesthetics, personal safety), and one individual factor 

(duration of village residency) were significantly associated with brisk walking in the single factor 

models. Following the backwards stepwise elimination procedures, two variables were included 

in the multivariable model (see Table 11.3). 

The only factor outside the village significantly associated with the odds of more brisk walking was 

distance to the nearest public transport service (Model 1). The further away the nearest public 

transport service was, the less likely residents engaged in more brisk walking (OR=0.81, 95% 

CI=0.70-0.94), and this remained significant after adjustment in Model 2 (OR=0.82, 95% 

CI=0.71-0.94). Contrary to expectations, for every one unit increase in positive perceptions of 

personal safety within the village, the odds of brisk walking were approximately halved (95% 

CI=0.27-0.95). No individual factors were related to the odds of more brisk walking. 

1 1 . 4 . 3  L E I S U R E  W A L K I N G  

In the single factor models, six factors outside the village (distance to supermarket and 

entertainment facilities, traffic volume exposure, family social support for physical activity, 

aesthetics, fewer physical barriers), four factors inside the village (onsite aged care facility, weekly 

operating fee, site area, aesthetics), and three individual factors (distance relocated, village 

structure preference, neighbourhood amenity preference) met the criterion for consideration in 

the multivariable model. Following the backwards stepwise elimination procedures, nine variables 

were selected (see Table 11.3). 

In Model 1, factors outside the village positively related to the odds of more leisure walking 

included further distance to nearest supermarket, higher traffic volume exposure, more social 
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support for physical activity received from family members, and positive perceptions of 

neighbourhood aesthetics. These all remained significant with progressive adjustment. Residents 

living in villages co-located with an onsite aged care facility were 0.66 times less likely to engage 

in more leisure walking (95% CI=0.44-0.98), compared with those without an onsite aged care 

facility (Model 2). Meanwhile, higher village operating fee’s (OR=1.03, 95% CI=1.01-1.05) and 

having more positive perceptions of village aesthetics (OR=1.62, 95% CI=1.04-2.51) were both 

positively associated with more leisure walking. With the addition of individual factors in Model 

3, only village operating fee remained significant (OR=1.03, 95% CI=1.01-1.05). No individual 

factors were related to engaging in more leisure walking per week. 

1 1 . 4 . 4  T R A N S P O R T  W A L K I N G  

Nine factors outside the village (distance to local shop, supermarket, health service, and public 

transport, traffic volume exposure, walkability, family social support for physical activity, access 

to services, proximate destinations), two factors inside the village (onsite aged care facility, site 

area), and two individual factors (distance relocated, access to car) were significant in the single 

factor models for transport walking. These underwent a series of backwards stepwise elimination 

procedures, resulting in the inclusion of four variables in the multivariable model (see Table 

11.3). 

In Model 1, higher exposure to traffic volume was positively associated with the odds of more 

transport walking (OR=1.46, 95% CI=1.13-1.88), however this attenuated in subsequent models. 

Perceiving neighbourhood destinations to be more proximate was significantly associated with 

more transport walking (OR=1.71, 95% CI=1.32-2.22), and remained so across all models 

(OR=1.66, 95% CI=1.33-2.08; OR=1.65, 95% CI=1.31-2.09). In Model 2, the odds of transport 

walking reduced by 0.73 for residents living in larger sized villages than smaller (95% CI=0.56-

0.96), and remained significant with the inclusion of individual factors in Model 3 (OR=0.74, 

95% CI=0.57-0.97). Also in Model 3, compared with those who always had access to a car, 

residents who did not were 2.04 times more likely to engage in more transport walking (95% 

CI=1.02-4.09). 

1 1 . 4 . 5  S O C I A L  P A R T I C I P A T I O N   

In the single factor models, six factors outside the village (age structure, distance to public 

recreation area, instrumental social support, emotional social support, informational social 

support, fewer physical barriers), six factors inside the village (living units, amenities, recreational 
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facilities, informational social support, infrastructure for walking, safety from traffic), and five 

individual factors (duration of village residency, distance relocated, access to car, village amenity 

preference, neighbourhood amenity preference) met the criterion for the backwards stepwise 

elimination procedures. Following this, eight variables were included in the multivariable model 

(see Table 11.3). 

In Model 1, residents living in villages that were located in neighbourhoods with higher 

proportions of adults aged 55 years and over were more socially active (OR=1.01, 95% CI=1.00-

1.02). However, this attenuated in Models 2 and 3. Also in Model 1, residents who received 

more emotional social support outside the village and perceived fewer physical barriers in the 

neighbourhood, engaged in more social participation, and this remained so across all models. In 

Model 2, a higher score for village amenity was positively associated with more social 

participation. For every increase in village amenity service available, the odds of social 

participation increased to 1.12 after full adjustment in Model 3 (95% CI=1.02-1.25). Independent 

of study covariates (i.e., age, sex, physical functioning, and sampling method), residents who had 

lived in their village for longer were less likely to engage in social participation (OR=0.94, 95% 

CI=0.88-0.99), while the odds increased for residents with a greater preference for 

neighbourhood amenity prior to relocating to the village (OR=1.91, 95% CI=1.30-2.81). 

1 1 . 5  D I S C U S S I O N  

This study examined social-ecological correlates of retirement village residents’ active living, 

which for this study included both physical activities and social participation. It considered factors 

both within and outside of the retirement village context. In general, we found that built and 

social environmental attributes both outside (i.e., neighbourhood) and within villages were 

associated with residents’ active living. More specifically, salient attributes varied depending on 

the specific active living outcome examined highlighting the importance of context-specific 

measures of the built environment for different behavioural outcomes. 

Overall, proximity to destinations were identified as important correlates of active living 

behaviour, consistent with those reported in other studies of community-dwelling older adults 

(Michael et al. 2006; Nagel et al. 2008; King 2008; Rodriguez et al. 2009; Shigematsu et al. 

2009; Cao, Mokhtarian & Handy 2010). Notably, we found differences between perceived and 

objective measures of neighbourhood destinations, according to the specific physical activity 

behaviour under investigation. Perceiving more proximate destinations was positively related to 

more transport walking. It is plausible that the perception of distance is more important for 
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transport walking than other activities, because it may involve the purchase of goods and shopping 

to carry home. Older adults may have less muscle strength to enable them to do this comfortably 

(Chodzko-Zajko et al. 2009). On the other hand, having to walk further to utilitarian destinations 

such as public transport and local shops, when measured objectively, significantly reduced the 

odds of ≥150 minutes per week of both brisk walking and objective MVPA. As objective distance 

increased, residents were less likely to meet the recommended amounts of physical activity, at the 

required intensities, to benefit health and well-being (Nelson et al. 2007; Sims et al. 2010). In 

sum, objective and perceived distance to destinations were both found to be important in this 

study, but had different effects on different types of active living outcomes. While perceptions 

were important for transport walking, objective distance was also important for achieving 

sufficient amounts of physical activity at an acceptable intensity to confer health benefits. This 

highlights the importance of co-locating retirement housing with these amenities required for 

daily living. 

Counter-intuitively, we found that further distance to the supermarket increased the odds of 

more leisure walking. A number of potential explanations are plausible. For example, older adults 

may regard the walk to the supermarket as a leisurely outing. It could be that because older adults 

tend to ‘stroll’ more than younger people (Cao, Mokhtarian & Handy 2010), time may also be 

less of a barrier to walking (Strath, Isaacs & Greenwald 2007). Indeed, some older people may 

prefer to walk at a leisurely pace to places that are located further away in distance. Another 

plausible explanation is that because our sample appeared to live further away from supermarkets 

than any other destination considered in the study (average distance of 1.6 kilometres), the 

immediate environment may have been more conducive to leisure walking, e.g., a more ‘leafy’ 

and ‘green’ local area. We also found that residents who perceived the neighbourhood 

environment to be more aesthetically pleasing (i.e., having more trees, greenery, and pleasant 

natural features) were more likely to engage in more leisure walking. This is congruent with 

other research linking neighbourhood aesthetics with walking (Sugiyama & Ward Thompson 

2008; Shigematsu et al. 2009; Inoue et al. 2011). It could also be that because people live further 

away from the supermarket, this contributes to making the immediate neighbourhood 

environment more pleasant and walkable. For example, it is likely that the streets surrounding 

supermarkets carry heavy traffic volumes, and older adults often report traffic as a barrier to their 

walking (Strath, Isaacs & Greenwald 2007; Grant et al. 2010). Thus, living further away from a 

supermarket may enhance opportunities to walk locally. These findings raise questions as to how 

various types of active living are impacted by proximity to specific types of neighbourhood 

destinations and the design of surrounding streets in terms of aesthetics and traffic, which warrant 

further investigation. 
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Certain environmental aspects within the retirement village appeared to discourage physical 

activity in our sample. Residents with higher perceptions of personal safety (that is, perceiving the 

village environment to be safe for walking, well lit at night, having no obstacles or bushes 

blocking walking paths, and seeing many people when walking) were less likely to engage in ≥150 

minutes per week of brisk walking. It could be that residents who feel safe only walk within the 

confines of their village rather than venturing outside into the surrounding neighbourhood 

environment. This may reduce distances travelled. For example, others have similarly noted that 

seniors who leave the retirement community environment accumulate more incidental activity, 

and having too many destinations on campus reduces the need to leave (Kerr et al. 2011). 

Nevertheless, we also found that having more amenities within the village was positively 

associated with more social participation. This is consistent with Levasseur et al. (2011), who 

reported closer perceived proximity to neighbourhood resources as being associated with greater 

social participation. Overall, our findings suggest that the same environmental feature can impact 

health-enhancing behaviours in opposing directions. This highlights the need for careful 

consideration of findings in order to optimise health outcomes in residents, and also the need for 

more research before firm conclusions are drawn. 

Notably, we found that residents relocating from a distance further away had decreased odds of 

social participation. This suggests the importance of older people having options to move to local 

complexes, as relocating to villages further away may disrupt established social networks. One 

case study highlighted that while the village environment increased opportunities for friendship, 

many residents retained their strongest social ties with friends living outside of the retirement 

village (McDonald 1997). Indeed in our study, residents who placed a greater importance on 

moving to a village in a familiar neighbourhood that was close to family and friends also had 

greater social participation, highlighting the importance of opportunities to age in place. 

Moreover, this was the only self-selection factor found to be significant, and suggests that the 

surrounding neighbourhood environment continues to be important for social participation even 

when moving into a retirement village – an environment thought to enhance social relationships 

(Clark & McCann 2003; Buys 2001). In addition, we found that living in a retirement village for 

longer was negatively related to social participation, independent of age and physical functioning. 

There may be some plausible explanations for this. For example, it could be that those who 

relocate into retirement villages do so as a response to deteriorating health concerns and reduced 

physical function capabilities (Stimson & McCrea 2004). However, it could also be that relocation 

results in residents constraining their active living activities if, for example, relationships become 

strained over time (Gardner, Browning & Kendig 2005). Disentangling these associations requires 

further research that would benefit from longitudinal designs. 
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Overall, our findings were mostly modest; however some potential considerations for policy and 

practice emerged, and warrant reflection. For example, findings suggest that the location of 

retirement villages is important. Consistent with findings related to community-dwelling older 

adults, to support physical activity opportunities retirement villages need to be located in well-

serviced neighbourhoods with destinations and public transport within a walkable distance, as 

perceived by older people. While further investigation is needed to examine exactly how much 

residents walk within and outside retirement villages, it is plausible that for residents to undertake 

sufficient amounts of walking to meet physical activity recommendations, they may need to walk 

beyond the village environment and into local neighbourhood areas. Additionally, study findings 

imply that villages with proximate destinations and public transport may enhance the mobility and 

accessibility of residents who are no longer able to drive through increased walking. Our findings 

also lend support to the notion that locating villages within existing suburbs, close to where older 

people presently reside, rather than on the urban fringe, is beneficial. Specifically, this would 

reduce relocation distances and help residents retain social participation with their existing 

friends, neighbours, and family members. While study findings were promising, more evidence is 

needed from research considering both village and neighbourhood environments and associations 

with active living among residents. 

1 1 . 5 . 1  S T 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 had a number of limitations to consider when interpreting its overall findings. First, the 

cross-sectional study design limits causality from being inferred, thus results need to be 

interpreted as correlates and not determinants. Second, other individual behavioural factors – for 

example, attitudes, intentions, skills, self-efficacy, and subjective norms – warrant inclusion in 

attempts to understand the relative influence of social-ecological correlates on active living. Also, 

no consensus exists on the most appropriate accelerometer cut-points or data reduction 

procedures to use when assessing levels of physical activity among older adults. 

A further limitation was the multiple recruitment methods employed in the study. While 

participant recruitment is often recognised as being difficult when researching older people, it is 

possible that the additional gatekeeper role involving village management compounded this 

further in this study. It was often in response to concerns raised by management that recruitment 

techniques had to be altered, and it was usually because management did not want to be seen as 

‘in charge’ of residents who were living independently. In hindsight, a more effective approach to 

participant recruitment may have been to involve members of the village residents’ committee as 

gatekeepers instead of village management. 
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Scant policy attention has been directed towards the Australian retirement village industry, and as 

such, no standardised data on retirement villages or village residents exists (Jones et al. 2010), 

making it impossible to examine how representative our sample is of the study population. While 

statistical analyses adjusted for the effects of recruitment method, it is possible that results are 

limited in generalisability. For example, our sample was fairly high functioning in terms of 

physical health compared with other studies using the same MOS measure of physical functioning 

among residents of senior housing contexts similar in nature to retirement villages (Kingston et al. 

2001; Jenkins, Pienta & Horgas 2002; Cress, Orini & Kinsler 2011). Moreover, it must be noted 

that study participants were retirement village residents, thus findings are not necessarily 

generalisable to community-dwelling older adults. 

Notwithstanding these limitations, the study also had a number of strengths. The use of qualitative 

findings to guide the conceptual framework and choice of independent variables adds to the 

validity of the overall results and provides a more comprehensive understanding of environmental 

factors. Second, framing the study within a social-ecological model allowed multiple levels and 

factors to be examined, thus results have the potential to effectively inform multilevel 

interventions (Sallis et al. 2006; Glanz, Rimer & Viswanath 2008). Third, the study was further 

strengthened by its combined use of self-reported and objective measures of physical activity, 

ensuring a more accurate and specific assessment of behaviour (Harris et al. 2009a), and the 

combined use of perceived and objective environmental measures at corresponding geographical 

scales, further ensuring greater context specificity (Giles-Corti et al. 2005). Finally, the 

concurrent examination of the retirement village environment alongside that of the surrounding 

neighbourhood better reflects the spatial movement of residents in daily living, and has rarely 

been considered together in past studies. 

1 1 . 6  C O N C L U S I O N  

Designing environments to keep people physically active as they age is of increasing relevance 

given an ageing population. Yet more evidence is needed to inform the development of physical 

activity interventions. This exploratory study showed that varying aspects of retirement village 

and neighbourhood environments influence different forms of residents’ active living. Thus, both 

the design of the village and neighbourhood surrounds warrant consideration. Locating retirement 

villages in amenity-rich neighbourhoods with good access to destinations and public transport 

appeared important for physical activity, while the location of villages within familiar, existing 

suburbs that reduce distance relocated was important for social participation. Further research 

and careful consideration are warranted into retirement village and neighbourhood design and 
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village locations, which maximise walking and physical activity, while at the same time, maximise 

opportunities for social participation. 
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C H A P T E R  1 2  

 

 

D I S C U S S I O N  &  C O N C L U S I O N  

 
 

1 2 . 1  I N T R O D U C T I O N  

This study explored active living in older adults living in Western Australian retirement villages. 

Underpinned by a social-ecological framework, the study sought to understand and further 

investigate associations between built and social environments within and outside the village, and 

contributions to residents’ active living. An exploratory sequential mixed methods study design 

was adopted. First, active living was explored qualitatively. Second, qualitative findings were used 

to develop a survey instrument and conceptual framework. Third, quantitative data were 

collected and analysed to empirically examine environmental correlates of active living in the 

retirement village context. Qualitative findings revealed active living to be inclusive of physical 

activity, particularly walking, and social participation. Thus, different domains of active living 

were quantitatively measured including: self-reported physical activity; recreational walking (i.e., 

leisurely or briskly); transport walking; social participation; and physical activity measured 

objectively using accelerometers. Analyses were conducted to examine social-ecological 

correlates of active living, and results relating to different research questions were discussed in 

previous chapters. This final chapter summarises and discusses overall key study findings in 

relation to the literature, outlines implications for policy and practice and recommendations for 

future research, identifies and discusses study limitations and relative strengths, and provides an 

overall conclusion to the thesis. 
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1 2 . 2  D I S C U S S I O N  O F  M A I N  F I N D I N G S  

1 2 . 2 . 1  C O N C E P T U A L  F R A M E W O R K  R E V I E W  

This study comprised two distinct research phases, with the qualitative findings informing the 

subsequent quantitative phase. Various built and social environmental aspects of the retirement 

village and neighbourhood contributing to residents’ active living were identified in the qualitative 

research phase. Based upon the qualitative findings, a conceptual framework representing the 

influence of village and neighbourhood environments on active living among retirement village 

residents was developed and presented in Chapter 5. The conceptual framework was then tested 

in the quantitative research phase, with active living examined using 13 dependent variables 

broadly grouped as: self-reported physical activity; recreational walking; transport walking; social 

participation; and objective physical activity. A revised conceptual framework is presented in 

Figure 12.1, which summaries the significant empirical relationships identified in the study, 

according to each active living domain. 

Many hypothesised associations depicted in the conceptual framework were supported for at least 

one of the active living domains considered. Notably, very few environmental and policy-related 

characteristics were found to be significant across more than one active living domain, suggesting 

that contextual correlates are behaviour-specific. This ties to previous work proposing the need 

for refined, behaviour-specific ecological models using environmental-specific attributes relevant 

to specific behaviours (Giles-Corti et al. 2005). Another overall observation from the empirical 

results presented in this thesis, was that the effect of environmental correlates on residents’ active 

living differed between environments at the village- and neighbourhood-level. That is to say, 

some associations appeared to differ in direction (i.e., positive or negative) according to the 

specific active living measure explored, and also whether the attribute was representative of the 

village or neighbourhood environment. More significant relationships were identified for walking 

outcomes than physical activity and social participation measures, which was unsurprising given 

the study design (i.e., retirement villages selected on the basis of neighbourhood walkability). 

Overall, retirement villages with pleasing aesthetics, recreational facilities that were used often, 

and more service-related amenities, which were located in neighbourhoods with proximate 

destinations (especially local shops and public transport), pleasing aesthetics, fewer physical 

barriers, and access to social support, were more likely to encourage walking, physical activity, 

and social participation among residents. These findings suggest that the design and location of 

retirement villages can positively influence active living outcomes in residents. 
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Figure 12.1 Revised conceptual framework presenting empirical evidence 
Note: significant measures are indicated in bold, by the corresponding colour of the active living outcome in which it 
relates; (+) indicates a positive relationship, (-) indicates a negative relationship, (M) indicates a mediated relationship; 
bold, italicised measures were modelled as covariates. 

183 



A recurrent theme throughout this thesis, which is illustrated by the summary of findings, is that 

in order to maximise older adults’ active living, a range of environmental characteristics within 

and outside the retirement village need to be considered. This is because active living behaviours 

are context-specific, and to optimise a full range of active living behaviours that may appeal to 

different sub-groups living within villages, a full range of environmental supports are required. 

As outlined in Chapter 3, a major benefit of utilising a mixed methods study design is that each 

method complements the other allowing for a more comprehensive understanding of the research 

topic. In addition, there is the potential for direct comparison and cross-verification between 

qualitative findings and quantitative results. Thus, key findings from both research phases are 

synthesised in the discussion below. The main findings are discussed under sub-sections 

considering: active living in residents of retirement villages; multilevel influences on active living; 

and research contributions to knowledge. The implications of the findings for policy and practice 

are then considered in subsequent sections. 

1 2 . 2 . 2  A C T I V E  L I V I N G  I N  R E S I D E N T S  O F  R E T I R E M E N T  V I L L A G E S  

Understandings of active living among focus group participants were broad and included physical 

activity alongside other social activities that included participation in the wider community. 

Therefore, a social participation index was created (based on 11 items in the CHAMPS 

instrument), to represent the extent to which residents had greater social ties and participation in 

activities within the village and wider neighbourhood. In this study, scores ranged from 1.5 to 

14.0, with an average of 7.3 (SD=2.5), and 28.2% engaged in more social activity. 

Walking was one of the most popular physical activity modes undertaken weekly by retirement 

village residents; 31.3% and 19.2% of residents reported ≥150 minutes of weekly leisure and 

brisk walking respectively, while 38.1% reported ≥60 minutes of weekly transport walking. The 

popularity of walking as a form of physical activity for older adults resonates with findings in the 

literature (Miller & Buys 2007; Eyler et al. 2003; Armstrong, Bauman & Davies 2000; Marquez 

et al. 2011), local studies of community-dwelling older adults (Saarloos et al. 2008), and also the 

views of focus group retirement housing participants in the qualitative research phase. 

Though findings are not directly comparable because of differences in measurement and sample 

representativeness, it appears that retirement village residents in this study were more physically 

active than older people in general. Based on self-report measures, approximately 60.0% of study 

participants engaged in sufficient weekly physical activity, defined as ≥150 minutes per week of 

MVPA. This was substantially more than the reported 52.5% of Western Australian’s over 45 
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years of age who are sufficiently active (Saarloos et al. 2008). Nevertheless, findings were 

consistent with those of Miller and Buys (2007), who found Australian retirement village 

residents were more physically active than their community-dwelling peers, despite retirement 

village residents being relatively older and in poorer health. 

By combining self-reported physical activity data with objective measurements of physical activity, 

a more thorough understanding of retirement village residents’ behaviour could be reached. 

Consistent with the findings of others (Hekler et al. 2012), the strength of relationship between 

self-report and objective measures of physical activity was low for light-intensity activities and 

medium for moderate-intensity activities. Residents averaged 110 minutes per week of 

objectively-measured MVPA, corresponding to only 27.1% of residents meeting the physical 

activity guidelines (Nelson et al. 2007; Sims et al. 2010). Nevertheless, the study sample reported 

more objectively-measured minutes of MVPA than CCRC residents (Kerr et al. 2011) and 

community-dwelling older adults (Troiano et al. 2008) in the US. This may be because the study 

sample had relatively high physical functioning, averaging 80.8 (SD=16.0) when using the MOS 

physical functioning sub-scale (Stewart & Kamberg 1992). This in turn may relate to the criteria 

required for living in retirement village housing in Western Australia, in that residents must be 

able to live independently. 

Nonetheless, even for this sample of comparatively active retirement village residents, all older 

adults stand to benefit from interventions and environmental supports that seek to increase the 

intensity of health-enhancing physical activity. Current guidelines state that physical activity of a 

moderate-intensity is needed to promote health; and this is in addition to incidental light-intensity 

activity (Nelson et al. 2007; Sims et al. 2010). Residents participated in far more leisurely 

walking than brisk walking in this study. If residents could be encouraged to increase the intensity 

of their leisurely walking to be more brisk, this would have beneficial effects on physical health. 

Overall, residents averaged about 192 minutes of weekly objectively-measured HLPA (e.g., 

leisurely walking and light housework), and though increasing this intensity is beneficial, one 

recent study suggests that HLPA benefits older adults’ physical health and psychosocial well-being 

(Buman et al. 2010). In addition to aerobic physical activity, older adults are also recommended 

to participate in strength, flexibility, and balance exercises (Nelson et al. 2007; Sims et al. 2010). 

This study found that participants did very little of these activities, consistent with other studies 

(Merom et al. 2012). In summary, the findings from this study highlight the need to promote 

more physical activity in older adults living in retirement villages, including more strength 

training, flexibility, and balance exercises, alongside increased intensity aerobic activity, as part of 

daily activity (Sims et al. 2010). 
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1 2 . 2 . 3  M U L T I L E V E L  I N F L U E N C E S  O N  A C T I V E  L I V I N G  

I n d i v i d u a l  c o r r e l a t e s  

In the quantitative research phase, after full adjustment, few individual characteristics were 

related to active living. Moreover, those that were statistically significant appeared to relate more 

to social participation than physical activity. For example, as duration of village residency 

increased the odds of more social participation decreased, independent of age, sex, physical 

functioning, and sampling method. Conversely, a greater preference for neighbourhood amenity 

when moving into the village was positively associated with more social participation. Notably, 

this was the only self-selection factor significant in the study, suggesting that those older adults 

predisposed to being more socially active, may move into retirement village housing. However, 

this did not relate to the retirement village per se but rather where the village was located in terms 

of familiarity with the surrounding suburb, and being located close to family and friends. This 

highlights the importance of providing opportunities for ageing in place that allow older adults to 

still maintain their links with family and friends living in the wider community, even when 

choosing to move into retirement housing. 

S o c i a l  e n v i r o n m e n t a l  c o r r e l a t e s  

In the quantitative research phase, social environmental correlates of physical activity and social 

participation included: 

 Weekly family contact, which was positively related to self-reported physical 

activity; and more family support for physical activity, which was positively related 

to 150 or more minutes of weekly leisure walking; 

 More support for physical activity from friends outside the village, which was 

positively related to self-reported physical activity; and 

 More emotional social support outside of the village, which was positively related to 

more social participation. 

The literature consistently shows that  having support from family and friends to be active (Eyler 

et al. 1999; Booth et al. 2000; Wilcox et al. 2000; Wilcox et al. 2003; Shores et al. 2009; 

Salvador et al. 2009) and seeing others engaging in physical activity (King et al. 2000; Wilcox et 

al. 2000; Chad et al. 2005; Strath, Isaacs & Greenwald 2007; Gallagher et al. 2010; Inoue et al. 

2011) are both related to increased amounts of physical activity in community-dwelling older 
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adults. However, these factors have been considered far less in relation to retirement village 

residents. 

In the qualitative research phase, social factors such as social contact and social support from other 

residents within the village to be physically active were important themes for active living, 

whereas very few mentions of the external social environment were made. Yet in quantifying 

these themes, significant results appeared to be in the opposite direction of those anticipated 

based on focus group participants’ views. Indeed, in the quantitative phase, more social contact 

was negatively associated with physical activity, while the relationship between resident social 

support for physical activity and self-reported physical activity was indirect, and mediated through 

the weekly use of village recreational facilities. Again, this seems to highlight the importance of 

context-specificity, in that social relations may be of high value within the village setting, yet the 

nature of these social ties may not be specific enough to support physical activity. 

B u i l t  e n v i r o n m e n t a l  c o r r e l a t e s  

Consistent with the literature on community-dwelling older adults and neighbourhood settings, 

similar built environmental attributes in the immediate surrounds of retirement villages were 

found to be related to active living. Moreover, as previously observed (Owen et al. 2004; Parra et 

al. 2010b), different perceived and objective environmental characteristics were found to be 

associated with different types of walking behaviour, with this study assessing leisure, brisk, and 

transport walking. 

Perceiving neighbourhood destinations to be proximate was positively associated with 

participation in 60 or more minutes of weekly transport walking. This was congruent with both 

the literature (King et al. 2003; King et al. 2005; Michael et al. 2006; Nagel et al. 2008; Borst et 

al. 2009; Rodriguez et al. 2009; Salvador, Reis & Florindo 2010; Cao, Mokhtarian & Handy 

2010; Gauvin et al. 2012; Van Cauwenberg et al. 2012) and the qualitative component of this 

study. However, the qualitative findings provided additional insights suggesting that increased 

distance to neighbourhood destinations was a barrier to walking, particularly for the return 

journey, as older adults grew tired and had difficulty with carrying their shopping. This highlights 

the need for benches and resting places along routes, so that older people can rest and take breaks 

throughout the journey home. 

Further distance to public transport also reduced the odds of participating in ≥150 minutes of 

brisk walking per week. Residents unable to drive or who did not always have access to a car had 

increased odds of transport walking. This was consistent with focus group findings that access to 
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public transport was especially important when unable to drive. This also highlights the 

importance of providing public transport to enhance and maintain mobility. 

Hilliness showed mixed results across the study as a whole, and is a physical environment feature 

that requires more attention, especially in the older adult population. Focus group participants 

often mentioned hilliness as being a barrier to physical activity and an important aspect of the 

environment to consider. When examining environmental perceptions, as fewer physical barriers 

increased, the odds of engaging in ≥150 minutes of weekly leisure walking increased. Yet, when 

modelling objective measures of slope, no relationship was found. There are also mixed results 

reported in the literature surrounding slope and older adults (Borst et al. 2008; Borst et al. 2009; 

Gomez et al. 2010; Hanibuchi et al. 2011). It may be that, for the older adult population, 

perceived hilliness is more important than objective measures of slope, but before such 

conclusions can be drawn, more research is needed, particularly using more specific objective 

slope measures. 

Counter-intuitively, as objective distance to the nearest supermarket and higher traffic volume 

exposure increased, the odds of engaging in ≥150 minutes of weekly leisure walking increased. In 

the qualitative research phase, the amount of traffic present made it difficult to walk across the 

road; and the presence of median strips facilitated residents attempting to cross the road. Despite 

the fact that the qualitative findings suggested that exposure to traffic was problematic for older 

retirement housing residents, higher traffic volume exposure was positively and significantly 

related to more leisure walking, after adjustment for perceptions, social environmental, and 

individual factors. However, where shops and services are present, there are generally higher 

volumes of traffic in adjacent roads, and perceptions of greater traffic are often found to be 

associated with increased walking (Saelens & Handy 2008; Owen et al. 2004). Exposure to high 

traffic volumes presents particular problems for older adults who are less agile. Notably, focus 

group participants mentioned numerous ways in which they overcame issues related to traffic, 

such as crossing the road at particular segments allowing a short pause in between, walking 

further to avoid crossing at traffic lights, and avoiding peak periods of traffic when walking (e.g., 

rush hour). It may be that older adults who are regular walkers purposely seek ways to overcome 

local traffic hazards such as these. Yet, this may not be the case for those who do not walk, with 

traffic remaining a barrier to engaging in more physical activity. Overall, the findings highlight the 

need for careful treatment of traffic calming in and around retirement housing, and shopping 

centres serving an older community, which is considered further below. 
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Some of the other built environmental themes that emerged in the qualitative research phase were 

not supported in the study’s empirical findings and may require further exploration. For example, 

focus group participants mentioned the presence of neighbourhood recreational facilities in 

promoting active living. Indeed, the literature also shows that access to recreational facilities is 

related to more physical activity (King et al. 2003; Li, Fisher & Brownson 2005; Salvador, Reis & 

Florindo 2010; Inoue et al. 2011), yet this was not the case in the quantitative research phase, 

with no relationship found. Also, parks were perceived to facilitate both active living and 

community participation in the qualitative research phase; and infrastructure for walking and 

other travel modes was noted as being a facilitator of active living. Yet, no results pertaining to 

these measures were significant in the quantitative research phase. This may relate more to the 

quality of such features. For example, others have shown that park quality (Sugiyama & Ward 

Thompson 2008; Sugiyama, Thompson & Alves 2009; Francis et al. 2012) and quality of walking 

infrastructure (King 2008; Sugiyama, Thompson & Alves 2009) are important for walking in 

older adults. Thus, these features require more research attention, focussed more specifically on 

the quality of such aspects. 

In terms of retirement village characteristics, some were more related to active living than others. 

For example, residing in a larger sized village, in terms of site area, reduced the odds of ≥60 

minutes of weekly transport walking and objectively-measured physical activity. Conversely, 

higher weekly operating fees in villages were positively related to more recreational walking and 

objectively-measured physical activity. It seems plausible that villages with higher operating costs 

would provide more organised activities within the retirement village, though this was not 

measured directly in this study. 

In the quantitative research phase, the only built environmental factor within the village found to 

be positively related to active living was higher scores for perceived village aesthetics, which was 

associated with ≥150 minutes of weekly leisure walking. Ensuring that the village is aesthetically 

pleasing and enhances walking experiences may contribute to leisure walking within the village, as 

was found in two other studies (Joseph & Zimring 2007; Kerr et al. 2011). 

Somewhat contrary to expectations, the odds of walking briskly for ≥150 minutes per week were 

lower in those who perceived the village itself to be safe for walking in terms of seeing other 

people, feeling safe when walking, and no obstacles blocking walking paths. The odds were also 

reduced when more services and facilities were onsite and there were more connected streets 

within the village. Thus, ‘walkability’ appeared to take on a different meaning within the 

retirement village context. The attributes that create walkability within the retirement village are 
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possibly different from those in the neighbourhood: e.g., connectivity, access to destinations, and 

safety. Indeed, in this study, negative relationships were found for all of these attributes and brisk 

walking, which consists of higher intensity walking. Making the village campus more walkable by 

providing more destinations, connected street networks, and even gradient appeared to 

negatively impact active living in able-bodied older adults, possibly because it encouraged 

residents to only walk within their village, rather than take longer trips into the wider 

neighbourhood. Paradoxically, this limits the accumulation of sufficient minutes of physical 

activity for health benefits, because local facilities are too proximate and convenient. In designing 

retirement housing that encourages active living, a different perspective may be needed when 

considering what makes the retirement village walkable. For example, locating villages within 

easy reach of local facilities may be more preferable as a way in which to create walkable 

retirement villages. 

1 2 . 3  I M P L I C A T I O N S  O F  M A I N  F I N D I N G S  

Overall, the mixed results reported in this thesis reveal the inherent complexity in attempting to 

understand multilevel correlates associated with healthy behaviours. Nevertheless, the findings of 

this exploratory study highlight some potential areas for policy and practice implications, relating 

both to the retirement village setting and to the broader neighbourhood context in which 

retirement villages are developed and located. The findings also point to other areas where 

greater research attention is needed in order to promote active living among older people living in 

retirement housing. 

1 2 . 3 . 1  P O L I C Y  A N D  P R A C T I C E  I M P L I C A T I O N S  

Since the commencement of this study, there has been increasing interest towards policy issues 

concerning retirement villages and senior housing options in Australia and internationally. For 

example, in Western Australia, a statutory review of retirement village legislation has been 

undertaken, with amendments imminently due to be tabled in the Western Australian parliament 

(Department of Commerce 2010). The Western Australian government has also initiated a 

Seniors’ Housing Centre to provide information to older adults seeking advice on housing options 

in later life (Department of Commerce 2012a). At a national level, the Productivity 

Commission’s report into caring for an older Australia explicitly recognises the role that 

retirement villages can play in catering for those requiring community support services 

(Productivity Commission 2011). While most policy interest related to retirement housing has 
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been on consumer protection issues, it does indicate recognition of the importance of senior 

housing options, which in turn suggests the timeliness of also translating evidence on health 

impacts for retirement village residents. 

A recurrent theme and finding throughout the study was the importance of both the internal 

retirement village environment, and the neighbourhood environment in which it is located, for 

the healthy behaviours of older adults. From this, policy and practice implications are identified 

for the location and suitable physical positioning of retirement villages within the broader 

neighbourhood; and for the design of retirement villages as the immediate environment in which 

residents dwell. These are discussed below. 

R e t i r e m e n t  v i l l a g e  l o c a t i o n  

The location of retirement villages within accessible, amenity-rich neighbourhoods appears to be 

of paramount importance. More specifically, the types of amenities that seem most significant for 

older adults appear to be local shops, public transport, and to a lesser but still important extent, 

post offices, pharmacies, and parks. Such destinations need to be within walking distance from 

retirement villages and not just ‘close’ to villages. For retirement village residents and older 

people more generally, walkability is also influenced by the presence and quality of footpaths, 

pedestrian crossings, and the hilliness of surrounds. Furthermore, given the preference of many 

people to age in place, villages need to be located within existing suburbs, close to where older 

people presently reside. Specifically, this would reduce relocation distances and enable older 

adults to remain in familiar surroundings, allowing for residents to retain levels of social 

participation with existing friends, neighbours, and family members. 

In order to ensure that retirement villages are located in accessible neighbourhoods with 

proximate services and facilities, and near to where higher proportions of older adults presently 

live, government planning policies need to consider the siting of future retirement villages. In 

Western Australia, the most recent edition of the government’s planning policy for the design and 

approval of urban development recommends that retirement complexes be situated near 

neighbourhood centres: 

Retirement complexes should be located close to town and neighbourhood centres, and 

incorporate multi-story denser components to achieve sufficient yield on relatively small 

sites. In some cases, they may be designed so that their facilities can be shared by the broader 

community and be located to form the core of the neighbourhood centre (Western 

Australian Planning Commission 2007, p.9). 
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‘Healthy places and spaces’, an Australian resource of the Planning Institute of Australia, Heart 

Foundation, and Australian Local Government Association supporting planning and design 

initiatives to develop healthier communities, also recognises retirement villages as a development 

type in which its principles can be applied (Australian Local Government Association, National 

Heart Foundation & Planning Institute of Australia 2009). In regards to the optimal practice for 

retirement accommodation, it states that: 

(a) New retirement accommodation should be located within 400 to 800 metres of public 

transport, commercial and community facilities; (b) retirement accommodation should not 

undermine the walkability of a neighbourhood. They should not significantly exceed 

standard street block dimensions without having public through links with a street-like 

character; (c) pathways and road crossings near to retirement accommodation should be safe 

and suitable for older people; and (d) the design of internal circulation within retirement 

villages should follow the same principles of design as regular streets ensuring safe, efficient, 

and convenient access for all users (Australian Local Government Association, National 

Heart Foundation & Planning Institute of Australia 2009). 

Even at a global scale, the World Health Organisation’s age-friendly cities guide suggests that: 

There is a range of appropriate services and appropriate amenities and activities in older 

people’s housing facilities and that older people’s housing is integrated in the surrounding 

community (World Health Organization 2007b). 

But while additions such as these into mainstream urban design type policies and guidelines that 

explicitly consider retirement housing in planning are promising, the extent to which they are 

sufficiently explicit and implemented warrants further investigation. These can only go so far 

without considering factors that inhibit implementation by the retirement village industry. The 

nature of retirement village ownership in Australia is such that 65.0% of villages are operated by 

the not-for-profit sector, while the for-profit sector that operates 35.0% of villages, tends to 

operate larger villages, and has a greater proportion of units in their villages, and consequently, 

houses more residents overall (McMullen & Towart 2008). 

Where new villages are developed appears to primarily be the remit of the retirement village 

industry. This study found that newer villages with more amenities and recreational facilities were 

located in less established neighbourhoods with lower walkability. This may be because the larger 

parcels of land required for constructing amenity-rich retirement villages are less expensive on the 

urban fringe. For the retirement village industry, access to cost-effective land is a key barrier to 

increasing the supply of senior housing (Retirement Village Association 2010). Thus, amenity-rich 
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retirement villages are located on the outskirts of urban sprawled suburbia, where land is 

considerably cheaper, but social infrastructure is considerably lacking. This also means that new 

retirement villages are not being built in neighbourhood areas where older adults presently live 

and want to age in place, thus forcing relocation to new neighbourhoods if older people choose to 

move into retirement housing. It may be, for example, that incentives are required to facilitate 

the establishment of retirement housing within established suburbs and to encourage property 

developers to adhere to guidelines that will optimise active living. Some within the retirement 

village industry suggest that planning reforms are also needed to assist the development of a wider 

range of senior housing options, and examples include: allowing different zonings for retirement 

villages to be accommodated in association with other relevant uses (e.g., retail, commercial, and 

mixed); allocating surplus public lands specifically for senior’s housing; and ensuring that 

developments, particularly those in inner urban areas and near to major transport nodes, have 

specific targets to meet the provision of senior’s housing (Retirement Village Association 2010). 

In addition to the location of retirement villages, the accessibility and connectivity of the 

retirement village to the wider neighbourhood surrounds must also be considered. As was evident 

in focus group discussions, even though villages may be physically located near destinations, the 

presence of barriers, such as heavily trafficked streets, may limit accessibility and ease of traveling 

by foot. Indeed, this was also observed during quantitative data collection, with many retirement 

villages located on main roads or busy intersections. To some extent, it is recognised that in order 

for retirement villages to be located in close proximity to destinations also requires location on 

main roads; however, if this is the case, measures need to be in place to ensure the safety of older 

pedestrians. For example, traffic calming measures and reduced speed limits on neighbourhood 

roads surrounding retirement villages (particularly those en route to local amenities) may 

contribute to alleviating the barriers relating to safety from traffic. 

This study showed that perceptions of proximate destinations within the neighbourhood were 

important for residents’ walking for transport-related purposes, even more so than objective 

distance. This highlights the important role that environmental perceptions play in active living, 

and provides the impetus for providing environmental measures that seek to overcome some of 

the perceived barriers that older people believe inhibits walking behaviour. For example, people 

in general are often not able to accurately estimate distance (Gebel, Bauman & Owen 2009; 

Boehmer et al. 2006), and one way to overcome this and provide a sense of proximity, may be 

through the provision of signage in neighbourhoods surrounding retirement villages. Such signs 

may indicate the approximate walking time to a destination, and also highlight where resting 

places are located along the route or where to cross the road safely. Increased signage that 
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enhances positive perceptions about the proximity to destinations in high walkable 

neighbourhoods would also benefit the wider community, not just retirement village residents. 

Moreover, this type of measure could be implemented in other neighbourhood areas that house a 

higher proportion of older adults, e.g., naturally occurring retirement communities. 

R e t i r e m e n t  v i l l a g e  d e s i g n  

In recognising the methodological limitations inherent in this study, it is not possible to 

conclusively support any implications for policy and practice related to retirement village design 

at the present stage. Future studies are required to confirm this study’s findings, particularly in 

other locations. Therefore, the issues discussed here should only be interpreted as preliminary 

suggestions for confirmation in future studies. 

In this study, larger village site area was negatively associated with transport walking and 

objectively-measured MVPA. Notably, this related to village size as measured by area, rather than 

the number of living units provided. This seems to suggest that in order to optimise active living 

in residents, it may be beneficial to reduce village site area rather than altering the provision of 

living units; that is, to essentially increase the density of retirement villages. Residential density 

has been shown to be related to physical activity in community-dwelling older adults (Li et al. 

2005; Rodriguez et al. 2009; Shigematsu et al. 2009; Hanibuchi et al. 2011). Encouraging 

property developers to design more compact retirement villages may be an avenue to explore in 

future research. However, in and of itself, more compact development may not necessarily 

encourage activity unless retirement villages are also well located in terms of reduced distance to 

destinations and access to parks and public open spaces. That is to say, promoting more compact 

development must occur alongside the need for retirement villages to be suitably located in terms 

of access to amenity within the surrounding neighbourhood (Giles-Corti, Ryan & Foster 2012). 

Another implication arising from this study relates to the provision of onsite recreational facilities 

within retirement villages. Opinions were divided among focus group participants on the 

importance of village recreational facilities, with some highlighting that they were needed to 

encourage physical activity, while others considered that because they were under-utilised, they 

were an unnecessary expense. In the quantitative research phase, no evidence was found on the 

significance of village recreational facilities for active living among residents. While this may hint 

that the provision of such facilities is not needed, and villages could be developed without them, 

the reason why such facilities are provided is usually because residents say they want them, and 

villages need to be competitive with each other in terms of facilities that are on offer. Moreover, 

less physically able residents may value their provision onsite. Therefore, one way in which 
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villages could provide onsite facilities in an economically feasible fashion, may be through the co-

location of villages near to community recreational facilities or schools, thus promoting the shared 

use of recreational facilities with the wider community. Indeed, this was suggested by a handful of 

study participants, who recognised that in order for village services and facilities to be viable they 

must continue to be utilised. While the benefits of shared facilities and co-location of community 

infrastructure is topical in current local government policies and new suburban developments, it 

has been relatively unexplored in relation to retirement villages. Based upon the qualitative 

findings, careful planning and thought would be required to ensure that village residents still had 

priority access to such facilities, specific programs to suit the needs of residents were in place, and 

residents remained safe and comfortable using the facilities and programs. For example, it might 

be that particular times (e.g., mornings based on accelerometer raw data) or days are allocated 

for village residents or older members of the general community to use shared facilities only. The 

feasibility, acceptance, and best practice of options such as these should be investigated further. 

E m p o w e r i n g  r e s i d e n t  a d v o c a c y  a n d  c h a n g e  

Older adults can be outspoken advocates for policy and environmental change. As was observed 

during focus group discussions, it appears that local government authorities are responsive to the 

needs and concerns of older people, particularly in maintaining the quality of the built 

environment. Participants spoke of local government’s listening to and acting upon suggestions 

made by this population group. This could be used to advantage in creating more walkable 

neighbourhoods, by supporting retirement village residents in recognising what environmental 

changes are required to facilitate walking. This would not only benefit healthy behaviours of 

residents themselves, but also community-dwelling older adults and the general community, 

irrespective of age. 

Indeed, a recently published case study highlights the role that older people can play in advocacy 

to improve physical activity environments (Buman et al. 2012). The Heart Foundation’s 

Neighbourhood Walkability Checklist (specific to the Australian context) (National Heart 

Foundation 2011) and the World Health Organisation’s Checklist of Essential Features of Age-

friendly Cities (specific to the needs of older people) (World Health Organization 2007a) provide 

good starting points for engaging older adults to be advocates for improving neighbourhood 

environment walkability. These assessment tools assist individuals in: surveying the local walking 

environment; identifying environmental barriers and facilitators to walking; and providing a 

structure for communicating feedback to local councils (National Heart Foundation 2011). But, as 

suggested by findings in this thesis, it cannot be assumed that assessment tools developed for 
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neighbourhood environments will necessarily translate into effective tools for use within the 

retirement village setting. Thus, assessment tools would require modification to be more specific 

to retirement village contexts. For example, suitable checklists would need to capture 

environmental attributes relating to the transition from the retirement village environment into 

the neighbourhood environment. 

Many theoretical models in health promotion focus on translating behavioural intentions into 

practice (Tones & Green 2005). One factor influencing the likelihood of this is knowledge, which 

can contribute to healthy choices by providing information that people who are already 

committed to changing behaviour can use in decision-making processes (Tones & Green 2005). 

Even though knowledge is only a small part in empowering the transition from intention to 

action, it does have direct implications for older people when investigating housing options. In 

Western Australia, for example, the state government recently launched the Seniors’ Housing 

Centre to provide free and independent information on the range of housing options available to 

people aged over 55 years, which includes retirement villages (Department of Commerce 2012a). 

Through this service, an information booklet has been created for older adults thinking of moving 

into retirement villages, which covers many issues to consider and ask questions of (Department 

of Commerce 2012b). A checklist of approximately 50 items is provided to assist individuals in 

making the final decision on which retirement village is best suited to their needs. The checklist 

covers various items relating to the costs and charges associated with the village, village facilities 

and social activities provided, unit design features, support services provided, and so on. While it 

mostly considers the retirement village itself, two items relate to village location: the village is 

close to family and friends; and the village is close to transport. Expanding these statements to 

include other important amenities identified in this thesis – e.g., the village is close to local shops 

– has the potential to provide knowledge that might empower older adults seeking a change in 

lifestyle to make healthier choices. This could help in the decision-making process of older people 

who not only want a more active lifestyle, but are also conscious of not being able to drive in the 

foreseeable future. As was evident in the qualitative phase, some residents already recognise the 

added importance of local services and facilities being within walking distance when they are no 

longer able to drive, and what is considered to be close differs greatly according to mode of 

transport. Some explicit guidance would help empower all older adults in this regard. Similarly, 

other such documents, for example those produced by the Australian Government (Department 

of Families Housing Community Services and Indigenous Affairs 2010), would benefit from more 

explicit statements detailing the importance of considering accommodation options that are not 

just close to services, but within walking distance from these. 
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1 2 . 3 . 2  F U T U R E  R E S E A R C H  R E C O M M E N D A T I O N S  

The unique setting in which retirement village residents live provides an opportunity for the 

design of physical activity interventions that can be more suitably tailored for this setting in which 

a growing number of older people are choosing to live. The retirement village environment is in a 

prime position for multilevel interventions to be implemented, and intervention research in this 

area is warranted. Given the importance of social support identified in the qualitative research 

phase but not the quantitative research phase, further research should investigate how social 

cohesion can enhance social support within the village, so that this can be incorporated into 

multilevel interventions to encourage more physical activity within the retirement village setting. 

Furthermore, incorporating aspects of physical activity at increased intensities for health benefits 

within the social activities that are organised at retirement villages could enhance active living. 

Focus group participants mentioned that older residents participated in village activities less than 

others and the presence of paid employees were needed to assist in arranging activities for 

residents. Nevertheless, it appeared that social activities within villages relied on the initiative and 

organisation of residents (i.e., a bottom-up approach), and this was not something that village 

management could simply implement without the support of residents. This is probably because 

of the financial structures in place within Australian retirement villages. Residents pay additional 

fees for the support services and facilities provided, thus to employ a village staff member to 

coordinate and run activities would involve an increase in the operating fee paid by residents. 

Some focus group participants raised the issue that even though recreational facilities were 

provided within villages, they were not used despite being paid for by residents still. If villages 

also employed persons to organise activities not wanted by residents, this may waste resources 

and might introduce discontent amongst residents about village expenses. 

Although there was some gap between qualitative and quantitative findings, notably, the 

qualitative findings highlighted the importance of quality micro-level environmental features such 

as pedestrian infrastructure in particular. Environmental quality may differ by age group and this 

could not be fully explored in the current study due to its sample size. Moreover, there is 

insufficient research that considers how to best measure environmental quality relevant for older 

adults. For example, with environmental audits, it may be necessary to train auditors of the same 

demographic as the target population. This is important because older adults may perceive the 

world differently to a younger person, even if both are ‘trained’ to see the world consistently. 

Again, by engaging older adults in advocacy, this may not only be a means of raising awareness 
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with policy-makers, but could also work towards collecting data for use in research that builds the 

evidence-base. 

Finally, future studies may wish to employ longitudinal study designs to assist in establishing 

causality, and to further examine the role of self-selection, attitudes, and intentions, and changes 

in behaviour. Particularly, intentions should be researched further, as it appears that those moving 

into retirement villages want a lifestyle change and recreational facilities that allow for them to be 

active, yet this does not seem to correspond to actual activity levels. 

1 2 . 4  S T 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  

A number of study limitations require consideration in interpreting the results presented in this 

thesis. Though some limitations were outlined in the manuscripts presenting thesis results, study 

limitations are discussed in greater detail here, alongside relative strengths. Study limitations and 

strengths are grouped under the themes of study design, sample selection and recruitment, 

construct measurement, resident questionnaire reliability, and data collection procedures. 

1 2 . 4 . 1  S T U D Y  D E S I G N  

M i x e d  m e t h o d s  

The combination of qualitative and quantitative data was a strength of this study, in that the 

limitations of using each method alone were able to be counterbalanced, and a more 

comprehensive understanding of active living within the retirement village context could be 

attained (Creswell & Plano Clark 2007). In addition, the use of qualitative findings to underscore 

the conceptual framework and quantitative phase analysis provided an explanation for, and 

assisted in, some interpretation of counterintuitive results. The use of qualitative findings to guide 

the conceptual framework and choice of independent variables adds to the validity of the overall 

results and provides a more comprehensive understanding of environmental factors. 

However, mixed methods designs are also limited in the time it takes for implementation, 

especially in the case of exploratory sequential designs, whereby data from the first research phase 

needs to be collected and analysed before commencement of the subsequent research phase. This, 

therefore, caused delays in the overall length of the study, which could be a limitation. 
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S o c i a l - e c o l o g i c a l  f r a m e w o r k  

This study was underpinned by a social-ecological framework, which encouraged a comprehensive 

exploration of individual, social, and built environmental factors related to active living in 

retirement village residents. The framework is recognised for its importance in health research, 

and in the design of health promotion and public health interventions and policy (Sallis et al. 

2006; Glanz, Rimer & Viswanath 2008). Framing the study within a social-ecological model 

allowed multiple levels and factors to be examined, thus results have the potential to effectively 

inform multilevel interventions (Sallis et al. 2006; Glanz, Rimer & Viswanath 2008). This is 

considered to be a strength of the study. 

Yet on the flipside, and related to the mixed methods design of the study and limitations 

previously highlighted, not all possible factors influencing active living were examined in this 

study, and this is a limitation. For example, few very organisational and policy-related factors 

within the village and neighbourhood environment were considered, as the survey would have 

been too lengthy had all possible factors identified in the qualitative phase been included. 

Nonetheless, there was some indication that such factors may be important (e.g., it was found 

that higher village fees were associated with more physical activity), and this merits consideration 

in future research. 

C r o s s - s e c t i o n a l  d e s i g n  

A further limitation to the study was its cross-sectional design, which limits causal inferences from 

being drawn. That is, conclusions cannot be drawn as to how village and neighbourhood 

environmental attributes cause changes in active living behaviour. Longitudinal studies are needed 

to enable causality to be inferred. Nevertheless, cross-sectional designs can make important 

contributions to conceptual clarity, formulation of hypotheses, and the examination of 

associations, all of which help to inform potential interventions and further research (Thompson, 

Pettigrew & Douglas 2003). Evidence on correlates of active living revealed through cross-

sectional studies can also support advocacy efforts for change in policy (Thompson, Pettigrew & 

Douglas 2003). Given the exploratory nature of this study, it was well suited to a cross-sectional 

design, even though causality cannot be inferred from the findings. Future studies may wish to 

consider natural experiment designs that track older adults who relocate to different types of 

retirement housing. 
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1 2 . 4 . 2  S A M P L E  S E L E C T I O N  A N D  R E C R U I T M E N T  

Q u a l i t a t i v e  s a m p l i n g  a p p r o a c h  

For the focus groups, retirement villages were selected by purposive sampling, and this is 

considered an acceptable selection method for qualitative research. However, despite efforts to 

select villages varying in neighbourhood walkability and socio-economic status, consenting villages 

were more skewed towards being located in lower walkable neighbourhoods. So, focus group 

findings may be limited to the perspective of these residents only. Also, the villages where focus 

groups were held tended to be of higher neighbourhood socio-economic status. However, in 

general, retirement villages are mostly located in such areas (i.e., higher socio-economic 

neighbourhoods), so this was seen as less of a limitation. 

However, an additional limitation for consideration is that residents within villages were selected 

based on convenience sampling. Focus group findings may be limited in that convenience 

sampling fails to capture vastly different opinions and perspectives, and this may be the reason 

behind some of the inconsistency between qualitative and quantitative findings. Nonetheless, 

participants were all well acquainted with each other and their fellow village residents, so much 

so that issues specific to non-participants would be raised at times, with discussion verified by 

other focus group participants, though the extent to which these issues were raised was probably 

less than those views of focus group participants. 

Q u a n t i t a t i v e  s a m p l e  s i z e  c a l c u l a t i o n s  

Estimating required sample sizes is often recognised as a problem with cluster designs (Donner & 

Klar 2000). In order to maximise environmental variability, specifically neighbourhood 

walkability, sample size calculations were based on the work of other researchers in terms of 

estimating differences expected in walking behaviour between people living in neighbourhoods of 

higher and lower walkability. Though specific to the study location, these estimations were not 

specific to the older adult population, and this is a noted limitation. At the time of sample size 

estimation, no comparable study with older people by neighbourhood walkability could be used. 

Though a limitation to this study, the findings can be used as a basis for sample size calculations in 

future research that builds upon this exploratory work. 

Another limitation to the sample size estimations was that they did not take into account that 

some residents would agree to participate in the resident questionnaire component of the study, 

but not consent to wearing an accelerometer. Though this was not a problem for the majority of 
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participants, it did apply to 12 participants. In addition, estimations did not take into account that 

some participants would have insufficient amounts of valid data, thus would need to be excluded 

from statistical analyses. 

Finally, the study was not sufficiently powered to examine interaction effects, and while some 

quantitative findings hinted that there were possible moderation effects present, this could not be 

explicitly examined in regression models. Nevertheless, interaction effects can be examined in 

greater detail in future studies. 

M u l t i p l e  s a m p l i n g  a n d  r e c r u i t m e n t  p r o c e d u r e s  

As detailed in Chapter 6, some modifications had to be made to the original recruitment 

methodology to accommodate issues raised by some participating villages. As a result, different 

sampling procedures were used within the quantitative research phase and this limits the 

generalisability of study findings. For example, as some village managers insisted that residents be 

approached on a voluntary basis and not randomly, the sample was not truly random for those 

villages. Even though efforts were made in regression analyses to adjust for sampling method as a 

way in which to overcome this limitation, there were inherent differences between randomly 

sampled participants and those who volunteered to participate in the study, in that randomly 

selected participants were significantly older and had lived in their retirement village for 

significantly longer than the convenience sample. 

Participant recruitment is often recognised as being difficult when researching older people and 

many do use multiple recruitment methods to enhance response rates (Rowland et al. 2004; 

Forster et al. 2010; Eisenstein et al. 2011). Multiple recruitment methods also arose because of 

differences in the degree of cooperation or involvement from retirement village personnel. For 

some villages, management did not want to be involved in recruitment for the study, thus the 

gatekeepers in different villages varied: sometimes it was a village resident and at other times a 

staff member. It is possible that gatekeepers themselves also influenced participation rates, 

through their eagerness for residents to participate in the study, the extent to which residents 

related to the gatekeeper, and the extent to which they followed the protocol for selecting 

residents. While in hindsight a more formal fidelity assessment may have been appropriate to 

ensure that residents were selected randomly (as instructed by the research team), there was 

some anecdotal evidence of this occurring. Because the approach for randomising residents 

involved the first alphabet letter of residents’ name, when it came to visiting villages for data 

collection, often many participants’ names would start with the same letter. Recruitment 

techniques also had to be altered during the fieldwork stage, based on the individual needs of each 
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village. Sometimes this involved conducting a briefing session about the study with residents 

instead of the residents receiving the recruitment letter. In general, face-to-face contact appeared 

to be best when attempting to recruit residents who were older than average and more physically 

limited, as has been reported in other research (Samelson et al. 2008; Hildebrand & Neufeld 

2009). In four villages, management did not want to be seen as being ‘in charge’ of residents, and 

as a result, all recruitment and data collection were organised directly by the research team. 

Though unfeasible in this study, a more effective approach to participant recruitment for future 

research of this kind may be to involve members of the village residents’ committee as 

gatekeepers instead of management, and to work alongside them and gain their support for the 

study, and then have the research team attend the village to recruit residents using face-to-face 

approaches, thus ensuring the random selection of participants. 

S a m p l e  r e p r e s e n t a t i v e n e s s  

No comprehensive or standardised data on retirement villages or village residents exists in 

Australia (Jones et al. 2010). Accordingly, we were unable to assess the representativeness of our 

sample. This is a limitation not only for this study, but also for any study attempting to recruit a 

representative sample of retirement village residents for research. 

This sample was fairly high functioning in terms of physical health for older people; therefore, it is 

probable that the sample was biased in this regard. Whilst not directly comparable (given 

differences in senior housing settings internationally), other studies using the same MOS physical 

functioning measure have reported independent living residents from CCRCs (mean age=83.4 

years, 70.5% female) to have a mean physical functioning score of 54.7 (SD=24.1) (Jenkins, 

Pienta & Horgas 2002). Furthermore, mean physical functioning score was 32.6 for residents of 

UK retirement communities (mean age=80.1 years, 72.0% female) (Kingston et al. 2001), while 

retirement community residents in another study (mean age=82.7 years, 60.0% female) had a 

mean physical functioning score of 64.2 (SD=21.0) (Cress, Orini & Kinsler 2011). All these 

scores were considerably less than this study’s sample, which had a mean score of 80.8 (SD=16.0) 

for physical functioning. However, these differences in physical functioning scores may also relate 

to the inherent differences in housing types available for older people across the world. 
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1 2 . 4 . 3  C O N S T R U C T  M E A S U R E M E N T  

S e l f - r e p o r t e d  p h y s i c a l  a c t i v i t y  

Physical activity was measured in two ways. Self-report instruments are often cited as being 

susceptible to recall and reporting bias, and accurate reporting of low-intensity activities is 

difficult (Washburn 2000; Harris et al. 2009b). This was also evident in this study, with 

limitations in the reliability of low-intensity physical activities especially. This may be why leisure 

walking reliability was poor. While CHAMPS was chosen for its ability to assess a wide range of 

physical activities, which was thought to be important for the setting given its provision of 

recreational facilities, it turns out that physical activities other than walking were rarely 

undertaken by respondents, and another instrument taking less time to complete may have been 

more suitable. 

O b j e c t i v e  p h y s i c a l  a c t i v i t y  

Accelerometer cut-points and thresholds have not been established for the older adult population. 

Therefore, the use of adult cut-points is a limitation to the study, and an area requiring further 

research. However, the study was strengthened by its combined use of self-report and objective 

measures of physical activity, ensuring a more accurate assessment of behaviour (Harris et al. 

2009a). 

O b j e c t i v e  e n v i r o n m e n t a l  d a t a  

Another study strength was the combined use of perceived and objective environmental measures 

at corresponding geographical scales, further ensuring greater context specificity (Giles-Corti et 

al. 2005). Methodological approaches to using GIS in health research are constantly evolving; 

however in the context of retirement villages, there were some additional challenges that limited 

the study. Basing reference points on the main entrance of the village was necessary, but not ideal, 

in that service areas were not individual-specific. Depending on the size of a retirement village in 

terms of area, the best way to objectively measure environmental attributes within retirement 

villages may not be through GIS, but through environmental audit tools. However, this would 

also be dependent upon the type of environmental measure being considered. 

1 2 . 4 . 4  R E L I A B I L I T Y  O F  R E S I D E N T  Q U E S T I O N N A I R E  

Overall, though items were, in some cases, from established instruments shown to be appropriate 

for use among adults and community-dwelling older adults, greater consideration was needed in 
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attempting to modify instruments for use in the retirement village context and among retirement 

village residents. 

The reliability sub-study occurred alongside the main data collection phase. While not ideal, this 

occurred due to time constraints, so it was not possible to address limitations that emerged from 

the reliability testing prior to the main study. Should these or similar measures be used in future 

studies, a number of refinements to items that had poor agreement are suggested. For example, 

the general social support items had poor agreement, and it was observed during survey 

administration that many participants felt that because they were ‘independent living residents’, 

they did not require assistance in the way some items were worded (e.g., ‘in your day to day life, 

do you have people to ask to help you with day to day tasks like shopping’). It is also possible that 

residents were reluctant to answer questions like this frankly, given that continued residency 

within retirement villages requires a demonstrated ability to live independently. In hindsight, it 

would have been beneficial to reword the statement to read ‘in your day to day life, do you have 

people to ask to help you with day to day talks like shopping, if you were in need of it’. 

1 2 . 4 . 5  D A T A  C O L L E C T I O N  P R O C E D U R E S  

Q u a l i t a t i v e  r e s e a r c h  p h a s e  

For the qualitative research phase, the Candidate was the focus group facilitator. It is possible that 

there were some social desirability effects in some of the responses given by participants, with 

physical activity in particular being a behaviour prone to the effects of social desirability (Adams et 

al. 2005). While trained peer leaders familiar with the retirement village setting, and of a similar 

age and physical activity level to participants (e.g., retirement village resident committee 

members) may have been more suitable focus group facilitators than the Candidate, the purpose 

of this study was to provide research training, and thus, this experience was invaluable for the 

Candidate, and very rich data were provided by study participants. Another limitation to consider 

in terms of the focus groups was that data were primarily coded by the Candidate. One identified 

struggle of qualitative data analysis is conceiving it to be an individual rather than a team process 

(Dierckx de Casterle et al. 2012). The use of multiple coders or other methods of researcher 

triangulation can indicate a broader and more complex understanding of the phenomenon (Tong, 

Sainsbury & Craig 2007). Nevertheless, all data coding were discussed with supervisors, thus 

ensuring the credibility of findings. Furthermore, while obtaining feedback from participants on 

research findings is seen to add validity to the researcher’s interpretations through ensuring that 

participants’ meaning and perspectives are represented (Tong, Sainsbury & Craig 2007), this did 
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not occur in the study. Nonetheless, because of the mixed methods study design utilised, the 

quantitative results provided some further substantiation and validity to qualitative findings. 

G r o u p - b a s e d  s u r v e y  a d m i n i s t r a t i o n  

Although residents were instructed to complete the questionnaire individually and without 

discussing it with the people around them, the nature of group dynamics possibly influenced some 

participants’ responses, as was evident in some differences found between environmental 

perceptions of those completing the questionnaire individually or in the group setting. But, these 

apparent differences seemed relatively minor, and given the age of our sample and the retirement 

village context, the strengths of this survey mode, which include high response rates and the 

ability to clarify items to participants, were seen to outweigh its limitations. 

A l t e r n a t e  q u e s t i o n n a i r e  v e r s i o n s  

Another limitation of the study was that the questionnaire structure was amended during the 

process of data collection to reduce respondent fatigue, thus creating two questionnaire versions 

(one administered to 138 participants and the other to 185 participants). While the questions 

remained the same, the order of the questions was altered and it is possible that this introduced 

response order effects, whereby responses to earlier items influence responses to later items. 

Moreover, respondent age has been demonstrated to account for the individual differences in 

response order effects, with decreases in working memory capacity among older respondents 

responsible for the age-related increases in response order effect (Knauper 1999). Thus, the effect 

of response order was likely heightened given our population of interest. In the first version of the 

questionnaire, the opening section covered the village environment, however, the second version 

opened with the activities section, with the social activities listed first. This proved problematic, 

as participants struggled in answering early questions, and potentially influenced the way in which 

later questions were answered. 

1 2 . 5  O V E R A L L  T H E S I S  C O N C L U S I O N  

Built and social environmental attributes were found be significant correlates of active living in 

residents of retirement villages. Moreover, significant social-ecological correlates included factors 

within the retirement village setting and the local area surrounding the village. More specifically, 

attention needs to be given to the location of retirement villages in neighbourhoods to ensure they 

are supportive and suitable for facilitating active living. Simply creating retirement housing with 

local amenities within the village is insufficient. Indeed, this may negatively influence active living 
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in older adults, as facilities are too proximate and may reduce distances travelled for activities of 

daily living. Rather, co-locating retirement housing within neighbourhoods with local amenities 

(e.g., local shops, public transport, post offices, pharmacies, etc.), with attention given to traffic 

calming and reducing traffic exposure, would enhance active living in older populations. 

Importantly, to maintain social participation, providing opportunities to age in place appears to be 

important. To promote active living in an ageing population, physical activity interventions and 

supportive environments for retirement village residents are warranted, and these would benefit 

from a consideration of village and neighbourhood environments. Notwithstanding outlined study 

limitations, preliminary evidence presented in this thesis suggest that the ways in which 

retirement villages are designed, and how retirement villages are connected to their surrounding 

local neighbourhoods, are associated with residents’ active living. Further research is needed to 

confirm these findings and to inform the implications for policy and practice. Encouraging older 

adults to be physically active as they age has individual and population wide benefits, and deserves 

greater attention in light of an ageing population. 
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