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Abstract  
Physical inactivity is a key risk factor for healthy ageing, and older adults are likely to 

be amongst the most physically inactive. There is now an increased understanding of 

how built environment factors facilitate physical activity of the population, including 

that of older adults, which has given rise to increased interest in developing age-

friendly environments. There has also been increased interest in the role of parks as 

urban health assets to cities, with a developing evidence base for how they provide 

crucial settings for relaxation, recreational physical activity and act as important 

destinations for active travel trips. Most studies have focused on the influence of 

proximity and availability of parks on local population groups, with the nuanced role 

of different measures of accessibility being largely overlooked, particularly on more 

vulnerable groups such as older adults. In addition, the impacts of park quality and the 

neighbourhood surrounding parks on physical activity have been largely neglected.  

This research seeks to address such under-researched issues to explore the impacts of 

built environment features both in and around parks on the physical activity behaviour 

of older adults. This includes both established indicators of park quality such as park 

amenities, facilities and aesthetic features, as well as those that evaluate the 

characteristics of the neighbourhood environment, such as the walkability of the 

neighbourhood surrounding parks.  

In order to do this, this study used a mixed methods approach that included secondary 

analyses of two baseline studies: a cross-sectional survey of Northern Irish adults 

conducted in 2009/10 derived from the Northern Ireland Sport and Physical Activity 

Survey (SAPAS) (Chapter 4); and observational park use data in Belfast collected 

using the System for Observing Parks and Recreation in Communities (SOPARC) 

(Chapter 4). This facilitated an appreciation of the wider context for the main empirical 

contribution from the research, which drew on a number of original investigations.   

The study used the Community Park Audit Tool (CPAT) to measure quality of parks 

(n=70) which intersected with the 500m radial buffers of participants’ homes and 

deployed a GIS analysis to determine the walkability of surrounding hinterlands and 

neighbourhoods. Physical activity data was drawn from the Healthy Urban Living and 

Ageing in Place: Physical Activity, Built Environment and Knowledge Exchange in 

Brazilian Cities (HULAP) research project (n=253), both objectively measured and 
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self-reported. Prior to the investigations on the associations between physical activity 

behaviour of older adults and built environment features in and around the nearest 

parks (n=60) (Chapter 6), a spatial distribution analysis of the intersected parks (n=70) 

and walkability in Belfast was firstly conducted to set the environmental contexts 

(Chapter 5). Chapter 6 was complemented by a qualitative component – walking 

interviews (n=16) and sedentary interviews (n=4) (Chapter 7) – to explore built 

environmental facilitators and barriers of older adults’ visits to parks in proximity to 

their dwellings. 

The combined findings of this research confirmed the positive influence of aesthetic 

park features and amenities, park quality and the walkability of the built environments 

surrounding parks and neighbourhood walkability on physical activity levels of older 

adults, in both recreation and utility domains. The research also pointed to a number 

of built environment strategies to further promote physical activity of older adults, 

including provide different types of parks and improve park quality, such as aesthetic 

features.  
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Chapter 1. Introduction 

 The challenges of healthy urban ageing 

 Overview  

Facing the challenges of population ageing, there have been calls to promote healthy 

ageing (WHO, 2016b). Healthy ageing could be promoted through multiple ways, an 

important way in which it could be achieved is through improving physical activity 

levels (Daskalopoulou et al., 2017), driven by the substantial health benefits from 

regular participation in physical activity and the pandemic of physical inactivity 

worldwide, especially among older adults (Dumith et al., 2011; Notthoff et al., 2017).  

By 2050,  68 % of the world’s population is projected to be living in urban areas 

(United Nations, 2018), and parks are of great important to urban living and quality of 

life as they are associated with substantial physical and mental health benefits, social 

benefits and environmental benefits (Bedimo-Rung et al., 2005). Among which, parks 

have a critical role in shaping physical activity as they provide places for recreation 

and other activities and act as important destinations for active travel trips (Bedimo-

Rung et al., 2005; Koohsari et al., 2015; Zandieh et al., 2019). And given the fact that 

built environment factors are increasingly seen as being important in facilitating 

physical activity, which is a key preventative issue of ensuring future health, well-

being and independence into older years and fundamental to the ability to “age in place” 

(Beard & Petitot, 2010). There is a growing number of studies have been conducted 

investigate how built environment features of parks (i.e. park proximity, park 

availability) are correlated with park use and physical activity, using a combination of 

quantitative and qualitative methods, however there is a lack of older adults-specific 

evidence (Bancroft et al., 2015; McCormack et al., 2010; R. Zhang, Wulff, et al., 2019). 

Given the demographic difference, it is possible that older adults may hold different 

preferences and perceptions towards parks compare to their younger peers (Clarke & 

Nieuwenhuijsen, 2009). Therefore, it strongly requires further research to investigate 

the associations between built environment features of parks and physical activity 

among the particular group – older adults.  

This study is with older adults, parks and physical activity, and it is undertaken in a 

context where the intersection of a number of key societal challenges and wider 
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questions of urban life as briefly mentioned above. In order to clarify this context, a 

more detailed discussion of the challenges of healthy urban ageing are given in the 

following sections, to which this research seeks to contribute.  

 Ageing and health 

The worlds’ population is ageing rapidly, this is reflected in the growth of both the 

proportion and absolute number of older adults. It has been projected that the 

percentage of older adults (aged 65 years and over) worldwide will rise to 15.9% by 

2050, compared with 9.1% in 2019 and 11.7% in 2030 (United Nations, 2019). In 

addition, it is expected that the number of older adults (1.5 billion) will exceed that of 

adolescent and youth aged 15-24 years (1.3 billion) in 2050 (One in five people will 

be aged 60 years and over (WHO, 2015a).  

By 2050, Europe and Northern America will have the highest percentage of older 

adults aged 65 and over (26.1%), followed by Eastern and South-Eastern Asia (23.7%) 

and Australia/New Zealand (22.9%) (United Nations, 2019). While, sub-Saharan 

Africa has the youngest age profile, the percentage of older adults is projected to reach 

4.8% only by 2050 (United Nations, 2019).  

In Northern Ireland, the number of people aged 65 years and over is projected to 

increase considerably, from 308,200 in mid-2018 to 481,400 (56.2 %) in mid-2041. 

And by mid-2028, the number of older adults (aged 65 years and over) will takeover 

it of children (aged 0-15 years) (NISRA, 2017). And in 2019, every 1 in 6 people were 

aged 65 or more (NISRA, 2020). 

Population ageing can be seen as a triumph in public health policies as well as social 

and economic development (WHO, 2002), but it may also pose greater pressures on 

health care and social care systems (Beard & Bloom, 2015). However, there is a lack 

of evidence on whether our longer lives are being accompanied by an extended period 

of good health during which older adults can enjoy the opportunities of increased 

longevity and contribute to society. This is reliant on the maintenance of good health , 

if older adults suffer significant losses of physical and mental capacity, the 

implications for their quality of life, and the wider society will be substantial (Beard 

et al., 2016; WHO, 2015b). 

To respond to challenges of ageing and health, the idea of ‘healthy ageing’ has been 

proposed by the World Health Organization to assist research, policy-making and 
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practice in this area, among which physical activity was identified as one of the key 

behaviours that influence healthy ageing (WHO, 2015b).  

 A risk factor of healthy ageing – physical inactivity  

 Health and economic benefits of physical activity 

There is a wealth of evidence that links physical activity with a range of substantial 

physical and  mental benefits (Kerr et al., 2012), while contributing economic benefits 

by reducing health-care system costs and productivity losses (Ding et al., 2016).  

Regular participation in physical activity and exercise is associated with substantial 

physical benefits of older adults (Chodzko-Zajko et al., 2009). The majority of the ill-

health burden in later life is associated with non-communicable diseases (NCDs), and 

the major risk factors for these are important targets for healthy ageing (WHO, 2015). 

There is strong evidence that shows that physical activity is not only related with lower 

risks of the major NCDs including coronary heart diseases, breast and colon cancer, 

type 2 diabetes, but also related with extended life expectancy and lower risks of 

mortality and mobility (I.-M. Lee et al., 2012). For example, Lee and her colleagues 

suggested that physical inactivity resulted in 6-10% of the major NCDs worldwide 

(ibid). Another recent study, which pooled data from 6 studies (baseline 1992-2003) 

to quantify the dose-response association between leisure time physical activity and 

mortality found that there was a 31% lower mortality risk among people who engaged 

in 1-2 times the recommended minimum, and 37% lower mortality risk at 2-3 times 

the recommended minimum (Arem et al., 2015)1. In terms of stroke, one of the greatest 

disease burden in later life, moderate physical activity may lower the risk by 11-15%, 

vigorous physical activity may even reduce the risk by 19-22% (Diep et al., 2010).  

Physical activity can also help improve mental health, such as improved mood status, 

less stress and anxiety, as well as increases in cognitive ability (Colcombe & Kramer, 

2003; Penedo & Dahn, 2005). For example, research found that a reduction of 10 

million dementia cases might be avoided each year if older adults could meet the 

recommended levels for physical activity (Norton et al., 2014).  

 
1 The minimum recommended physical activity level in this study was based on the 2008 physical 
activity Guidelines for Americans (U.S. Department of Health and Human Services, 2019), which is 75 
minutes of vigorous physical activity or 150 minutes of moderate physical activity (7.5 metabolic- 
equivalent hours per week). 
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In addition, low levels of physical inactivity also results in significant economic 

burdens, arising from direct health-care costs, productivity losses, and disability-

adjusted life-years (DALYs), which has been conservatively estimated as costing 

health-care systems $53.8 billion in 2013 worldwide; was responsible for $13.7 billion 

in productivity losses, and $13.4 million DALYs worldwide (Ding et al., 2016). 

Similar research has been conducted at national levels; for example, in a UK study, it 

was estimated that physical inactivity cost the NHS £0.9 billion in 2006-2007 

(Scarborough et al., 2011); in a Canada study, it was estimated that the sum of direct, 

indirect, and total health-care costs of physical inactivity was $13.5 billion in 2009 

(Janssen, 2012).  

 The pandemic of physical inactivity 

However, despite the substantial benefits of physical activity, the physical activity 

levels worldwide is less than encouraging, and older adults are likely to be amongst 

the most physically inactive group (Dumith et al., 2011; Notthoff et al., 2017). 

According to a review of fifty-three studies, the proportion of older adults (aged 60 

years and above) meeting physical activity guidelines ranged from 2.4% to 83.0% 

across the studies (Sun et al., 2013). The considerable differences in the physical 

activity levels among older adults might be result from multilevel and interrelated 

individual, social and environmental factors or different physical activity guidelines, 

or different ways to measure physical activity. Efforts have been made to monitor and 

surveillance physical activity levels at the global and national level.  

At the global level, it was suggested that worldwide 31.1% of adults failed to meet the 

predetermined physical activity guidelines and they were described as being 

“physically inactive” (Hallal et al., 2012). As regard to older adults, this research 

reported that their physical inactivity levels ranged from 30% to 60% approximately 

worldwide (ibid). Later, from 2012 to 2016, more countries have been making efforts 

to monitor the physical activity levels. By 2016, data were available among 146 

countries, representing 93.3% of the world’s population, it was suggested that physical 

inactivity levels of the adults population reduced from 31.1% in 2012 to 23.3% in 2016 

worldwide (Sallis et al., 2016). But the reduction in physical inactivity was mainly 

attributed to the changes of the recommended physical activity levels instead of a real 

increase of it, as indicated in the study. Older adults were the most inactive group, as 
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the oldest age group (aged 80 and over) was almost three times the prevalence of the 

youngest (aged18-29 years) - 55.3% vs 19.4% (ibid).  

In Northern Ireland, 53% of adults (aged 19 years and over) reported meeting the Chief 

Medical Officer’s physical activity recommendation2, and males (60%) were more 

physically active than females (47%) (Department of Health, 2014). Importantly, the 

percentage of respondents meeting the recommended guidelines decreased with ageing, 

56% of those aged 55-64 years met the guideline, compared to 70% for those aged 16-

24 years (Department of Health, 2014).  

In summary, physical inactivity is a risk factor of healthy ageing (Daskalopoulou et 

al., 2017). The substantial health benefits and the pandemic of physical inactivity, 

especially among older adults, make an improved understanding of the determents and 

correlates of physical activity of older adults a research priority.  

 Older adults, physical activity and parks 

 The benefits of parks 

Use of parks is associated with a range of physical and mental health benefits as well 

as social benefits, while parks themselves are associated with economic benefits and 

environmental benefits, such as  increased property value and purifying and preserving 

environment (Bedimo-Rung et al., 2005). However, before heading to the study focus 

of seeking to understand how healthy ageing could be promoted through increased 

physical activity by use of parks, it is also important to acknowledge the wider health 

and social benefits derived from using parks, in addition to physical activity. The 

sections below further detail the physical, psychological and social benefits of parks, 

or the wider concept of urban green spaces where parks might be included, with a 

particular focus on older adults. 

 Physical health benefits of parks 

There is a wealth of evidence suggesting that exposure to urban green space (i.e. parks) 

is related to a range of physical health benefits for individuals, including reduced 

mortality, reduced cardiovascular and respiratory morbidity, reduced prevalence of 

type 2 diabetes, lower risk of cancer and obesity, and improved birth outcomes, 

 
2 The Chief Medical Officers recommended level of physical activity per week is 150 minutes or more 
of moderate aerobic activity, or 75 minutes or more of vigorous activity or combinations of both 
moderate and vigorous activity. 
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although some of these findings are mixed (Kondo et al., 2018; Lee & Maheswaran, 

2011). 

This is particularly important for older adults, and those that are regular park users 

have significant higher perceived physical health scores (0-100 scale) than those of 

non-park users (73.38 vs. 63.87) (Payne et al., 2005). In a longitudinal cohort study 

conducted in Tokyo, Japan, it was reported that walkable  neighbourhood green spaces, 

which was indicated by factors such as ‘parks and tree lined streets near the residence’ 

(p<0.05), was positively related to longevity of older adults, irrespective of 

demographic (i.e. gender, marital status) and socio-economic factors (Takano et al., 

2002). Xie et al. (2018) reported that access to parks reduced the risks of chronic 

diseases (i.e. cardiovascular diseases, joint diseases) for older adults in Wuhan, China. 

In addition, in an in-depth qualitative study, it was suggested that contacting green 

spaces could promote physical health in later life (Finlay et al., 2015).  

 Psychological health benefits of parks 

The benefits of parks also extend to psychological health. Restorative and stress-

relieving effects resulting from contacting with nature environments and green spaces 

have long been recognised. There is a strong strength that there are significant mental 

health benefits resulted from exposure to urban green spaces (WHO, 2016c). A key 

issues here is the idea of biophilia, which suggests that human beings have intrinsic 

preference for natural environments, and thus spending time in nature contributes to 

mental restoration (Hartig et al., 2014).  

There is a body of evidence supporting the psychological benefits of urban green 

spaces. It was found that green space was positively related to both general and mental 

health of adults, independent of degree of urbanization, socioeconomic status and 

gender in Spain (Triguero-Mas et al., 2015). This finding is in line with a later study 

conducted in Australia, which suggested that both number and total area of urban green 

space within walking distance contribute to better mental status of adults (Wood et al., 

2017).  A study of four European cities study found that contacting urban green space 

was positively related to mental health of adults across different cultural and climatic 

contexts (M. Van den Berg et al., 2016). 

In terms of studies with a focus on older adults. It was found that park-based leisure 

experiences led to stress reduction among older adults (Orsega-Smith et al., 2004). 
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According to a qualitative study, it was reported that green space exposure could 

promote the sense of improved psychological health, leading to positive feelings such 

as restoration, and rejuvenation for older adults (Finlay et al., 2015). In a more recent 

study, it was found that in comparison to a walk in ‘built urban busy’ environment 

which tended to require cognitive load, walking in ‘urban green’ environment, where 

was usually quiet and natural, could contribute to more positive mental benefits to 

older adults (Tilley et al., 2017).  

 Social benefits of parks 

Older adults, in comparison to their younger peers, are generally less mobile, 

contributing to them spending more time at home and being more dependent on their 

neighbourhood environment for social interactions (P. Van den Berg et al., 2015). 

Parks, therefore not only provide important settings for physical activity, but also 

provide opportunities for social interaction and social activities (Hartig et al., 2014).  

Relationships between neighbours can be improved by visual contacts and brief 

outdoor greetings and conversations (Kaźmierczak, 2013). Parks, as public open 

spaces are usually conceptualised as ‘shared space’ (Lang & Mell, 2020), whereby 

they are expected to be used for people from diverse background in terms of socio-

economic status, age and ethnics (Krellenberg et al., 2014; Tinsley et al., 2002). The 

use of parks then could then foster the sense of community and facilitate social 

interactions among adults (Gibson & Canfield, 2016; Gómez et al., 2015; Kaźmierczak, 

2013), and older adults as well (Kweon et al., 1998).  

 Use of parks by older adults  

However, despite the substantial benefits from using parks as discussed above, it is 

discouraging to notice that older adults normally accounted for a minority of all parks 

users, with the median percentage of older adults among all park users reported by 

studies was 5% (Evenson, Jones, et al., 2016; Joseph & Maddock, 2016). For example, 

the proportion of older adults was 5.2% in Ghent, Belgium and 1.6% in San Diego, 

USA (Van Dyck et al., 2013), 11% in Recife, Brazil (Parra, McKenzie, et al., 2010), 

3% in Southern California, USA (Cohen et al., 2010), 6% in rural parks and 5.5% in 

urban parks of North Carolina, USA (Shores & West, 2010). With exceptions of a few 

studies conducted in Asia context, with the number of older adults accounted for 61.3% 

in Taipei (Pleson et al., 2014) and 53.5% in Nanchang, China (Tu et al., 2015). The 

evidence suggests that parks are not being utilized sufficiently by older adults, there 
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are opportunities that the use of parks by older adults could be improved to increasing 

their physical activity levels and making contributions to the ultimate goal of 

promoting healthy ageing.  

 Built environment features of parks and physical activity 

The role of the built environment features in facilitating physical activity of older 

adults has been increasingly approved a substantial amount of evidence. Several 

systematic reviews were conducted to synthesize the evidence about the relationships 

between physical environment and total physical activity (D. W. Barnett et al., 2017; 

Van Cauwenberg et al., 2011), recreational physical activity (Van Cauwenberg et al., 

2018), active travel (Cerin et al., 2017), physical activity and sedentary behaviour 

among older adults (Cleland et al., 2019). These indicated that built environment 

features, such as walkability, access to services and destinations, aesthetically pleasing 

scenery and pedestrian-friendly features were correlated with older adults’ physical 

activity behaviour.  

As the importance of built environment feature in shaping physical activity has been 

increasingly emphasized by studies, it is believed that an improved understanding of 

the relationships between the built environment features of parks and physical activity 

of older adults could make parks more supportive and inclusive for older adults to visit 

and use. Evidence is emerging in terms of the relationships between the built 

environment features of parks and physical activity, the following paragraphs highlight 

the issues and problems in this body of literature3: 

First, it is noted that among the studies of parks and physical activity, they have tended 

to examine the influences of ‘quantity’ (i.e. number and area of parks) rather than 

‘quality’ (i.e. park features and characteristics), which the later one might be more 

important (Francis et al., 2012; Y. Zhang et al., 2017). In addition, there is even less 

evidence in relation to the impacts of park quality on park use and physical activity 

among a particular age group – older adults (Zandieh et al., 2019). The declining health 

status and functional capacities usually make older adults a vulnerable and sensitive 

group, and therefore they may interact with and use parks in different ways and have 

different needs and preferences towards parks. Therefore, more research is needed to 

obtain a more explicit understanding of what specific features of parks (refer to the 

 
3 There is a more detailed discussion of this in Section 2.3. 
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built environment features in parks) are correlated with park use and physical activity 

of older adults to inform more effective interventions to parks. 

Second, it is noted that in the studies of parks and physical activity, the concept of 

‘park accessibility’ is frequently mentioned, as it is a crucial factor indicating the 

potential opportunities that parks maybe reached and used by different people through 

overcoming the spatial, physical and socioeconomic barriers to parks (Xie et al., 2018). 

Moreover, park accessibility in this area has largely been conceptualized through the 

two variables of ‘park proximity’ (i.e. distance to parks) and ‘availability of parks’ (i.e. 

park density). This study proposes that these commonly used approaches of measuring 

park accessibility have largely focused on the spatial relationships between parks and 

people, they have tended to treat parks as isolated green spaces rather than important 

elements that integrated into the wider urban fabrics. It is important to examine the 

impacts of the neighbourhood surrounding parks on physical activity as well (Bedimo-

Rung et al., 2005). However, compare to the widely studied impacts of park size, park 

density and park proximity (Kaczynski, Besenyi, et al., 2014; Schipperijn et al., 2013; 

Sugiyama et al., 2010), much fewer studies have been carried out to examine the 

impacts of the  neighbourhood surrounding parks on park use and physical activity 

(refer to the built environment features around parks), which is a clearly identified gap 

in this area. The environment surrounding parks may influence the way in which older 

adults perceiving accessibility to parks, which may in turn influence their use of parks. 

It is noted that in studies of parks and physical activity, the impacts of the built 

environment features in and around parks on older adults is an understudied area. And 

it is the focus of this research, knowledge on this will be then be largely advanced by 

this study.  

 Summary  

To conclude, facing the challenges of population ageing and physical inactivity, this 

study responses to them by examining a specific and understudied issue - the impacts 

of the built environment features in and around parks on older adults, as highlighted 

above. It has emerged out of a major research project – Healthy Urban Living and 

Ageing in Place (HULAP) (Ellis et al., 2018) which has explored the associations 

between the built environment and physical activity  behaviour of older adults. While 

this research adds value to this field by placing a particular emphasis on parks, based 

upon a case study in Belfast. The following sections then further set the context for the 
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case stud area (see Section 1.2) and then explain the way in which this thesis will 

explore these issues as discussed above (see Section 1.3). 

 Setting the context for the case study area  

As this research is based upon a case study in Belfast, Northern Ireland, therefore it is 

important to contextualise the case study area in the very beginning. This section starts 

by an overview of the social and cultural context of Belfast (see Section 1.2.1), 

followed by a discussion of the role and characteristics of parks in this context (see 

Section 1.2.2) as well as political initiatives and urban planning policy (see Section 

1.2.3). Finally, as previous sections (see Sections 1.1.2&1.1.3) have highlighted the 

challenges of population ageing and physical inactivity, it outlines the policy responses 

to these issues at the end of this section (see Section 1.2.4).  

 The social and cultural context of Belfast, Northern Ireland 

Belfast is the capital of Northern Ireland, UK as well as the political, cultural and 

economic centre of it. Belfast has been known as a culturally and socially divided city 

for over a century (Murtagh, 2002). ‘The Troubles’ refer to an violent conflict in 

Northern Ireland, which began in 1968 and ended in 1998 officially by singing the 

Good Friday Agreement (Tonge, 2000). Whereas, sectarian and territorial divisions 

have been existed long before The Troubles, and still remain in this region between 

the two main communities which are usually identified in terms of their religious 

afflictions, as either Catholics (predominantly Nationalists) or Protestants 

(predominantly Unionists) (Leonard, 2006). Unionists wish to remain within the 

United Kingdom, while Nationalists identify themselves more as Irish and many seek 

the unification of the two part of the Island of Ireland (Bollens, 2018). 

The historical and cultural divisions in Belfast has also been translated into  its spatial 

divisions, manifested by segregated communities and a variety of physical forms, 

including separation walls, fences, murals and flags in the city (Calame & Esther, 

2011). The physical segregations and boundaries resulted in ‘interface areas’- areas 

where Nationalists and Unionists live next to each other in segregated communities 

divided by defensive structures – ‘peace walls/lines’ and other buffer zones, such as 

streets and parks (Abdelmonem & McWhinney, 2015; Leonard, 2006). The 

segregations and contestations that permeate the history of this city have also shaped 

way in which people perceive and interact with public spaces, such as parks. Parks, 
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are the crux of interface areas, the common perception that parks are ‘shared’ spaces 

may then become problematic in such a contested context (Gaffikin et al., 2010).  

It was acknowledged in this thesis that once the nature of parks as shared spaces is 

being challenged, it might influence park use and physical activity of older adults. This 

issue was taken into account in the interviews when older adults were given a voice, 

and they were entitled to talk freely about  their use of parks, but such divisions and 

segregations did not appear to be an important factor that influence use of parks among 

the interview sample, as discussed in Section 7.4.5. In addition to this, the relevant 

literature that has investigated the extent to which parks are conceptualised as ‘shared 

spaces’ in Belfast also provide justifications that the social-cultural context of Belfast 

is not going to undermine this study, which is discussed in the following section.  

 Conceptualising parks in Belfast, Northern Ireland 

Although there is only a limited number of research has looked into whether public 

spaces, especially parks in Belfast can be conceptualised as shared spaces 

(Abdelmonem & McWhinney, 2015; Lang & Mell, 2020; Mell, 2019; Shirlow, 2003). 

A review of these studies is worthwhile as they provide a nuanced understanding of 

the role of parks in a divided city. 

It was reported that 86% of survey participants from the two main communities in 

Belfast would not enter an area dominated by the other ethno-sectarian group. Besides, 

79% of them would not travel through such an area at night, even by car (Shirlow, 

2003). The differentiated use of space was further confirmed by a study understand by 

Abdelmonem and McWhinney (2015), reporting that almost all study participants 

stated that they would not enter the other side of the park that excluded them from the 

other community. This partly depends however, on the scale and level of segregation 

in the neighbouring communities. Some parks (such as Botanic) are surrounded by 

mixed communities and perceived as very much a shared space, while at the other 

extreme, is Alexandra Park, located at North Belfast and which has  an internal 

physical boundary – a three-meter-high peace wall that separates the parks into two 

parts for the use of  Unionist community and Nationalist community respectively (see 

Figure 1.1) 
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Figure 1.1 The peace wall inside Alexandra Park (Source: field work). 

Another example from North Belfast, which has a long standing patchwork of 

Nationalist and Unionist communities, is Waterworks Park, which has no internal 

physical boundaries, but because of the dominance of the Nationalist population in the 

area surrounding it, it is perceived by some Unionist communities with some caution 

as a place to use. The territorial boundaries in this case are primarily psychological, 

park elements (i.e. lake, football pitches) act as the physical barriers that separate the 

two communities instead (Abdelmonem & McWhinney, 2015). These boundaries, 

either physical or non-physical, are expressions of social divisions. They influence the 

way in which people interact with public parks and may then undermine the social, 

physical and psychological benefits of parks as shared spaces.  

However, it was suggested that parks could be conceptualised as ‘non-political’ spaces 

and act as shared spaces to promote interactions between communities without having 

the same level of conflicts (Abdelmonem & McWhinney, 2015). Besides, 

environmental factors (i.e. access to, design) are more influential in shaping the value 

of parks and could override the social perceptions of exclusion (Lynch, 1972). Thus, 

it is possible to frame parks as ‘non-political’ spaces by strategically designing their 

spatial order and facility layout. Evidence is emerging suggesting that peoples’ 

perceptions about ethno-political divisions of parks are varied and fluid, and it was 

reported that participants attitudes towards whether parks are neutral were generally 

positive (Lang & Mell, 2020). Functions of parks, such as hosting sports and music 

festivals, could attract a mixed background of park users and conciliate divisions in 

Belfast (ibid). Moreover, it is noted that, in East Belfast, an area that is predominantly 

Unionists, renovations of Victoria Park and regeneration of the Connswater 
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Community Greenway have largely promoted users (Mell, 2019). These evidence is 

in line with the argument put forward by Hickey (2014) that physical and 

psychological dimension of shared space are interwind tightly, the built environment 

features could insert powerful impacts in reinforcing the perceptions required towards 

shared spaces in Belfast.   

Although Belfast is a city imbued with historical divisions, twenty years after the Good 

Friday Agreement and with increased economic growth, there has been  a post-conflict 

renaissance in much of the city so that “material prosperity will overwrite tribal 

allegiances in the creation of new social and physical spaces” (Murtagh, 2011, Page 

1120). Urban design, can be deployed as an instrument either to curb or facilitate the 

creation of shared space across the divide (Gaffikin et al., 2010). Therefore, this thesis, 

does not prioritises these territorial issues, but will seek to identify how the built 

environments of parks can be best designed to support park use and physical activity 

of older adults, which is the key focus of this research. It is also believed that the 

increased use of parks could foster the sense of community, which may in turn 

contribute to the promotion of shared spaces in Belfast. 

 Belfast: urban planning context 

The emergence of more widely recognised shared spaces is  a key component in the 

process of social reconstruction in divided cities (Hickey, 2014). A review of relevant 

policies is described below, and in particular policies and strategies of public space 

and parks, due to the interests of this thesis. 

Over the last two decades, Belfast has seen a marked shift in policies, from the 

constructions of defensive structures to promote surveillance and limit interactions 

between the Catholic and Protestant communities to the proposals of removing cultural 

markers (i.e. peace walls, flags) with an aim to create shared spaces (Lang & Mell, 

2020).  In the post-Good Friday Agreement policy landscape, the qualifier ‘shared’ 

now dominates much of the discourse in the political initiatives and urban planning 

policies in Belfast, Northern Ireland. Proposals of creating shared spaces are promoted 

both at local level and national level (Belfast City Council, 2017; OFMDFM, 2005, 

2010, 2013). The idea of ‘shared’ spaces in Belfast implies the shared use of spaces by 

Nationalists and Unionists, rather than interactions of all public sectors in a public 

space (Hickey, 2014) . 
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In 2005, the Office of the First Minister and Deputy First Minister (OFMDFM) 

published a document - A Shared Future Policy and Strategic Framework for Good 

Relations in Northern Ireland, it was stated in the document that “the overall aim of 

this policy is to establish, over time, a shared society defined by a culture of tolerance” 

(OFMDFM, 2005, Page 10). And the overall aim ‘a shared society’ should permeate 

various aspects of the society, including: education, housing, services and 

communities (OFMDFM, 2005, Page 17). Subsequent policy documents included 

Cohesion, Sharing and Integration (CSI) (OFMDFM, 2010) and Together: Building a 

United Community Ministerial Foreword (T:BUC) (OFMDFM, 2013), which further 

reflected the government’s commitment to create a shared society. Besides, the city’s 

first community plan – The Belfast Agenda was released, which set the new vision for 

Belfast in 2035, “it will be a sustainable city shared and loved by all its citizens, free 

from the legacy of conflict” (Belfast City Council, 2017, Page 10).  

In terms of green and open spaces in particular, relevant authorities have issued a range 

of plans for Belfast open, green and blue spaces recently, including Belfast Green and 

Blue Infrastructure Plan (Belfast City Council, 2019a) and Belfast Open Spaces 

Strategy (Belfast City Council, 2019b). The city highly appreciates the significance of 

open spaces and seeks to provide ‘well-connected network of high-quality open spaces 

recognized for the value and benefits, they provide to everyone who lives in, works in 

and visits our city  by 2035’ (Belfast City Council, 2019a, Page 6).  

Through a review relevant political initiatives and urban planning policies, we could 

get a strong sense of the government’s resolution to tackle with social segregations 

and social divisions across the society. This thesis, although does not investigates the 

environmental factors of social divisions and respond to the initiative of creating 

shared spaces in Belfast directly, but it echoes with it in an indirectly way. That is, 

parks, naturally has the role in facilitating social interactions and fostering sense of 

community. An advanced understanding on the physical factors of park use and 

physical activity may change people’s perceptions towards spaces and may then 

promote social trust and curb social divisions (Hickey, 2014). 

 Public health responses to ageing and physical inactivity in Belfast, 
Northern Ireland 

As aforementioned, the world is now facing challenges of population ageing and 

physical inactivity. This section then attempts to contextualise the case study area by 
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giving an overview of the public health responses to physical inactivity and aging 

respectively, at the international, national and regional level.  

 Physical activity strategies in Belfast 

Given the substantial health benefits of physical activity and the pandemic of physical 

inactivity at the international and national level (see Section 1.1.3), physical activity 

has been identified as a public health priority (Kohl 3rd et al., 2012). As a result, a 

range of global and regional strategies and policies has been developed to counter the 

pandemic of physical inactivity.  

In 2018, the World Health Organization has published a “Global Action Plan on 

Physical Activity 2018–2030: More Active People for A Healthier World” which is 

structured around four objectives, including: 1) create active societies, 2) create active 

environments, 3) create active people and 4) create active systems, which are expected 

to be achieved through 20 evidence-based policy actions (WHO, 2018a). The Global 

Action Plan seeks to promote physical activity through different ways across walking, 

cycling, sport and active recreation using a “systems-based approach” that integrates 

the cultural, economic and environmental factors as well as individual focused factors.  

England, Scotland, Wales and Northern Ireland have also published their own physical 

activity strategies aiming to promote the nation’s health and physical activity, for 

example in England -  “Everybody Active, Every Day: An evidence-based approach 

to physical activity” (Public Heath England, 2014), and in Scotland – “A More Active 

Scotland: Scotland’s Physical Activity Delivery Plan” (The Scottish Government, 

2018).  

While, in terms of Northern Ireland in particular, since the expiration of the “Be Active 

Be Healthy – The Northern Ireland Physical Activity Strategy 1996-2002”, there is no 

longer a specific Physical Activity strategy. Although there are other strategies in 

Northern Ireland that have integrated physical activity objectives, such as “A Fitter 

Future for All 2012-2022” (Department of Health, 2012) which has seen physical 

activity as way of preventing overweight and obesity, while without recognising the 

other psychological health, social and economic benefits of physical activity (Ding et 

al., 2016; Wankel & Berger, 1990). Similarly, “Sport Matters” is a strategy that 

focuses on improving sport and active recreation (Department for Communities, 2009). 

There are also active travel plans, such as “Belfast Active Travel Plan” (Belfast 
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Strategic Partnershisp, 2014) and “Changing Gear - A Bicycle Strategy for Northern 

Ireland” (Department of Regional Development, 2015) which have been almost 

exclusively focused on the way in which physical activity could be promoted through 

active travel behaviour (i.e. walking and cycling), while overlook other important 

forms of physical activity, such as sport and recreation.  

Additionally, to raise public awareness to undertake adequate amount of physical 

activity in order to maintain and improve health, a number of national or international 

organizations have suggested physical activity guidelines, including the Department 

of Health and Social Care (UK) (Department of Health and Social Care, 2019), U.S. 

Department of Health and Human Services (2019) and the World Health Organization 

(2010). The UK Chief Medical Officers’ physical activity guidelines for older adults 

are summarized below (Department of Health and Social Care, 2019; Page 10): 

- Older adults should participate in daily physical activity to gain health benefits. 

Some physical activity is better than none, even light activity generates health 

benefits compare to being sedentary. 

- Older adults should do multicomponent physical activity that could maintain 

or improve their physical function (i.e. muscle strength, balance and flexibility) 

on at least two days a week. 

- Older adults should do a weekly of 150 minutes of moderate intensity aerobic 

activity, or 75 minutes of vigorous intensity activity, or an equal combination 

of moderate and vigorous intensity activity.  

- Older adults should break up prolonged durations of being sedentary with light 

activity or with standing at least, as for older adults, it has distinct healthy 

benefits.  

The most recent UK physical activity guidelines for older adults distinguished from 

the previous one (Department of Health and Social Care, 2011) by the elimination of 

the requirement that physical activity should occur in bouts of at least 10 minutes and 

the acknowledgement of the significance of light physical activity to older adults.  

The policies and strategies mentioned above, of course is not complete, but attempts 

to set out the relevant policy context. It can be seen that Northern Ireland urgently 

needs a physical activity plan. This plan should focus on different levels of influences 

(i.e. individual, social and environmental), target at various forms of and settings for 
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physical activity and incorporate multisectoral actions, and ideally being age-specific. 

It is believed that this thesis would contribute to the physical activity policy-making 

by achieving an improved understanding on how older adults’ physical activity 

behaviour are correlated with the built environment features in and around parks and 

how older adults perceive their local neighbourhood and parks.  

 Ageing in place in Belfast 

To respond to ageing and health, a number of concepts has emerged to represent the 

visions and ambitions for it, such as “healthy ageing”, “active ageing” and “ageing in 

place”. While the idea of creating “age-friendly” environments appears to be a central 

strategy, as noted in the WHO: World Report on Ageing and Health (WHO, 2015b). 

“Age-friendly” environments are “environments (such as in the home or community) 

that foster healthy and active ageing by building and maintaining intrinsic capacity 

across the life course and enabling greater functional ability in someone with a given 

level of capacity” (ibid, page 225). Age-friendly environments are good places to grow 

old, it provides supportive and inclusive environments to residents with varying 

capacities, help people to live independently as long as possible and combat ageism 

and respect older adult’s autonomy. 

The WHO (WHO, 2007) and WHO (Europe) (WHO, 2016b) have provided guidance 

on how to create age-friendly cities. Age-friendly environments target on eight topics 

which can be further categorized into three dimensions (see Figure 1.2). The eight 

topics were firstly identified through focus groups by WHO (2007), and they are 1) 

outdoor spaces, 2) transportation, 3) housing, 4) social participation, 5) respect and 

social inclusion, 6) civic participation and employment, 7) communication and 

information, and 8) community support and health services. The eight topics cover key 

detriments across physical environment, social environment, and municipal services. 
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Figure 1.2 Eight domains for age-friendly action nested in three dimensions. Source: (WHO, 2016a). 

Northern Ireland seeks to become an age friendly society. In 2012, Belfast was the first 

city in Northern Ireland that joined the WHO Global Network of Age-friendly Cities 

and Communities (Belfast Strategic Partnership, 2018). In 2014, it produced the first 

age-friendly strategy – “Age-friendly Belfast: A City Where Older People Live Life to 

The Full: Plan 2014-2017” (Belfast Strategic Partnership, 2014). In 2017, by the end 

of the first action plan, the assessments of achievements and identification of 

challenges were specified in the document of Age-friendly Belfast Progress Report 

according to the eight domains of creating age-friendly cities proposed by the WHO 

(see Figure 1.2) (Belfast Strategic Partnership, 2018b). It is noticed that although 

Belfast has witnessed improved levels of participation in leisure centres and parks 

among older adults, but the overall physical activity levels of them still remain low 

(ibid). Following the expiration of the first action plan, the second Age-friendly Belfast 

strategy was published for the period from 2018 to 2021 (Belfast Strategic Partnership, 

2018a). Through consultations, the second action plan identified 5 key strategic themes 

as areas where actions could take place for Age-friendly Belfast, including partnership, 

infrastructure, social inclusion, health and wellbeing and financial security (ibid, Page 

11).  

Creating age-friendly environments demands multisectoral actions and collaborations, 

effort made by individuals along will not achieve this ultimate goal. Although this 

thesis sets at the wide context of ageing and health, but it specifically focuses on the 
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way in which healthy ageing can be promoted through increased physical activity 

levels of older adults by actively interacting with the built environment, and parks in 

particular. This research scope is driven by the fact that physical inactivity is a key risk 

factor for healthy ageing, and parks provide important opportunities for physical 

activity.  

 Research aim and objectives 

The overall aim of this research is to understand the associations between built 

environment features in and around parks and physical activity of older adults. It is 

based upon a case study in Belfast, Northern Ireland. Findings from it can be used to 

inform policymakers to make interventions to parks and neighbourhood environment 

to improve physical activity levels of older adults. 

The built environment features in parks refer to the internal features of parks, such as 

park facilities and amenities, while the built environment features around parks refer 

to the external features of parks, such as neighbourhood conditions around parks. Older 

adults here is defined as those aged 60 years old and over. Parks are defined as spaces 

that are supplied and maintained by government agencies and are free accessible to the 

public for physical and recreational activities and it particularly includes areas such as 

beaches, wooded areas and green/walkaways to capture different types of open spaces 

that provide important environmental settings for physical activity and recreational 

activity. Physical activity in this study mainly indicates transport walking, recreational 

walking, park use and visit. Justifications of the definitions of the key terms, including 

older adults, parks and physical activity are given in Appendix A.  

As shown Table 1-1, the overall research aim can be achieved through the following 

research objectives by a mixed-methods research approach:  

First, a review of the literature, focusing on the measurement of physical activity and 

the built environment, identifying key research gaps that worthy further investigations 

and developing appropriate conceptual frameworks, which is presented in Chapter 2. 

Second, as this research is based upon a case study in Belfast, Northern Ireland, it is 

considered to necessary to understand the age-related differences in terms of physical 

activity behaviour and park use of older adults in the case study area. This is achieved 

through analyses of the Northern Ireland Adult Sport and Physical Activity Survey 
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(SAPAS) to establish the context of physical activity levels and patterns of older adults 

and analysis the System for Observing Play and Recreation in Communities 

(SOPARC), Belfast, which is presented in Chapter 4. 

Third, as this research adopts an important perspective that parks are not isolated urban 

green spaces, they are integrated into the wider urban fabric instead. This study maps 

the spatial patterns of and analyses the association between park attributes and park 

buffer walkability in the case study area to provide environmental contexts for the 

following quantitative and qualitative studies (Chapters 6&7). This work is presented 

in Chapter 5.  

Finally, a quantitative study and a qualitative study are undertaken to investigate the 

impacts of built environment features in and around parks on physical activity and park 

use of older adults, which are presented in Chapter 6 and Chapter 7 respectively.  
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Table 1-1 Research objectives and methods employed in the study.  

 Overall research aim: the associations between physical activity and park use of older adults and 
built environment features in and around parks.  

 Research objectives Methodological approach  

1) To explore and synthesize the key insights from the 
existing literature regarding the impacts of the built 
environment features of parks on park use and 
physical activity of older adults. 

Chapter two – critical literature review. 

2) To develop appropriate research design for the 
research project.  

Chapter two – critical literature review. 

3) To obtain insights of the current physical activity 
levels and patterns of older adults in Northern 
Ireland.  

Chapter four – secondary analysis of 
SAPAS database.  

4) To establish the understanding of how parks are 
being used by older adults in the case study area. 

Chapter four – secondary analysis of 
SOPARC, Belfast database. 

5) To understand the spatial patterns of, and the 
association between park attributes and park buffer 
walkability in the case study area.  

Chapter five – GIS based analyses and 
statistical analyses on park quality and 
park buffer walkability levels 

6) To identify what built environment features in and 
around parks are correlated with park use and 
physical activity of older adults.  

 

Chapter six – a quantitative study looking 
at the influences of park quality, park 
buffer walkability and neighbourhood 
walkability and park use and physical 
activity of older adults.  

Chapter seven – a qualitative study using 
walking interviews to obtain older adults’ 
perceptions on the issue. 

7) To summarize and synthesize the implications of the 
research findings and suggest any potential policy 
and practice interventions for prompting healthy 
ageing.  

Chapter eight – Synthesize findings and 
make conclusions. 

 

To conclude, this thesis is structured into eight chapters with close links between them 

(see Figure 1.3). More detailed descriptions in terms of the research design, such as 

mixed method approach and the inclusion of secondary databases, is given in Chapter 

3.   
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Figure 1.3 Thesis structure. 
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Chapter 2. Understanding the relationships between built 
environment attributes of parks and physical activity 
behaviour of older adults: a review of the literature 

 Chapter overview  

Follow on the introduction chapter which has set the research background and research 

objectives. This chapter reviews relevant theoretical models and empirical evidence 

which are of great significance to the development of the research framework for this 

study. Physical activity is a complex behaviour, factors that influence park use and 

physical activity by older adults are multi-dimensional and inter-dependent, and relate 

to a range of individual, social, environmental and policy factors (Sallis et al., 2006). 

Therefore, this Chapter starts with a review of theoretical models used to understand 

physical activity, parks and public health (see Section 2.2). It is then followed by a 

review of the specific relationships between built environment features of parks and 

older adults’ physical activity and park use (see Section 2.3) and a review of the 

moderating effects of other issues, such as individual level and social environments, 

as informed by socioecological models (see Section 2.4). Finally, it draws on the 

existing socioecological models and the relevant evidence of empirical research to 

develop the conceptual model for this piece of particular research (see Section 2.5), 

which then forms the basis of the empirical investigation described in future chapters. 

 Conceptual models of physical activity and park use 

 Understanding human-environment relationships 

Environmental psychology provides an important perspective to understand the 

relationships between human behaviour and environment. It was incorporated into 

psychology only about half a century ago, as psychology research had initially ignored 

the influences of physical environment (Bechtel, 2010). Environmental psychology is 

an interdisciplinary area which encompasses perspectives such as human ecology, 

environmental and urban sociology, behavioural geography, architecture and planning, 

and seeks to understand environment-behaviour or human-environment relationships 

(Stokols, 1978).  

Environments are a very broad concept, they can be defined as “all that is external to 

the individual” in the health literature (Papas et al., 2007; Page 192). And they could 
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be characterised as regard to their physical and social components, which could be 

measured both objectively and subjectively (perceived) (Stokols, 1992). Similarly, the 

concept of behaviour here includes behaviours such as energy conservation, 

transportation, food, waste disposal, and material purchases, which is influenced by a 

wide range of factors, such as childhood experience, education, personality and place 

attachment (Gifford, 2014). 

Although environmental psychology closely relates to the wide range of driplines as 

mentioned above, but it places greater emphasizes on subjective psychological 

processes, such as perceptions and cognitions to physical stimulations, and lacks of  

behaviour -specific models (Russell & Ward, 1982). In a wider context, this study 

could be considered as an environmental psychology research, as it seeks to understand 

the human-environment relationships as well. But it is with a particular health 

behaviour – physical activity and focuses on the physical environments. Therefore, 

more specific theoretical frameworks are needed for this particular study.  

Socioecological models of physical activity were considered to be the most appropriate 

theoretical frameworks that can be used to understand the complexities of physical 

activity and environments from a more behaviour-specific and objective perspective. 

Details are given in the forthcoming section.  

 Socioecological models of physical activity 

 Historical context of socioecological models 

The importance of the built environment to health has been long recognised (Cummins 

et al., 2007). Back to nineteenth century in the UK, the rapid urbanization of cities had 

led to deteriorating living conditions. To promote public health, the local authorities 

had decided to improve environments through the rise of the municipal urban park 

(Reeves, 2000). However, in the 1940s and 1950s, the developments of early formal 

models of health  behaviour had shifted to laying accent on the role of individual 

factors in shaping health (i.e. individual biological and psychological issues) (Kenyon, 

2017). The commonly cited behavioural models in health research, such as Health 

Belief Model, Social Cognitive Theory and the Theory of Planned Behaviour, also 

focused on individual factors (Browning & Thomas, 2005). This individual-oriented 

perspective dominated interventions for health behaviour, such as physical activity 

(Stokols, 1992). For example, physical activity interventions had predominantly 

targeted on individuals through motivations and individual behaviours change 
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programs (Saelens & Handy, 2008). The individual-dominated approaches were 

criticized of not being able to consider the wider environmental contexts within with 

health behaviours occurred (Giles-Corti & Donovan, 2002; Stokols, 1992). From the 

late 1980s, there was a tendency to change and rejuvenations of interests in 

environmental influences on health behaviour (Saelens & Handy, 2008). The 

perceptions towards to health has also moved beyond the simple definition of 

“soundness of body or mind and freedom from disease or ailment" (Stokols, 1992) to 

a more holistic understanding that health is “a state of complete physical, social and 

mental well-being, and not merely the absence of disease or infirmity”, as defined by 

WHO in 1948 (WHO, 1998). The shift from the focus on individual-only models to a 

broader and wider multilevel behaviour models is a major success in health behaviour 

research, as noted there is an increasingly emerging of evidence investigating the 

relationships between environmental factors and physical activity behaviour (Bauman 

et al., 2012; Sallis et al., 2008).  

 Evaluation of socioecological models of physical activity 

The term ‘ecology’ comes from biological science and it describes the “the 

interrelations between organism and their environments” (Sallis et al., 2008; Page 

466). The key point that distinguishes socioecological models from other conceptual 

ones is that socioecological models recognise the role of environments external to 

individuals in shaping health, emphasizing on the interrelated and dynamic 

interactions between individuals and their social and physical environments (Stokols, 

1992). Socioecological models have evolved over course of decades and spanned 

multiple research disciplines, such as  behavioural sciences and public health, and there 

are an amalgamation of scholars’ work (Sallis et al., 2008; Stokols, 1992). That is, 

socioecological theory refers to “an overarching framework, or set of theoretical 

principles, for understanding the interrelations among diverse personal and 

environmental factors in human health and illness” (Stokols, 1996; Page 283). 

Early socioecological models were developed and applied broadly to behaviours, and 

they are more recently developed models specifically for health  behaviour and health 

promotion research, such as physical activity, tabaco control and dietary behaviours 

(Sallis et al., 2008). As this thesis closely ties to the health behaviours of physical 

activity. Some of the recently proposed socioecological models of physical activity 

and their core principles will be discussed below.  A number of socioecological models 
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of physical activity have been developed over the last three decades. Although these 

models may vary in the ways of presenting ideas and classifying factors, but they have 

more in common. As concluded by Sallis et al. (2008) that socioecological models 

have four core principles (Page 466), including: 1) they are multiple levels of 

influences (i.e. individual, social), 2) variables interact across different levels; 3) they 

should be behaviour-specific, which helps to identify the most influential factors in 

each level and 4) multiple-level interventions should the most effective approach in 

behaviours changing. Overall, socioecological models are of great importance to this 

study as they attempt to capture the multiple levels of factors that are likely to influence 

physical activity, allow researchers to focus on at least one level while recognising the 

confounding or mediating influences of other levels.  

One of the earliest socioecological models of physical activity appeared in 1990s 

(Kenyon, 2017; Spence & Lee, 2003), and subsequently those developed by scholars, 

such as Spence and Lee. (2003), Giles-Corti et al. (2005), Sallis et al. (2006) and 

Bauman et al. (2012).  The one proposed by Sallis was considered to be the most 

systematic and relevant one to this research, details are described below.  

Spence and Lee. (2003) published an Ecological Model of Physical Activity (EMPA) 

based on the Structural Model of The Environment (SME) proposed by Wachs (1992). 

In EMPA (see Figure 2.1), it includes broad dimensions of microsystem (i.e. verbal 

support and playground), mesosystem (i.e. participation in physical activity at school), 

exosystem (i.e. mass media) and macrosystem (i.e. social values). The microsystem is 

defined as “the immediate setting within which individuals interact” (Spence and Lee, 

2003; Page 12) and it is the most proximal, while the macrosystem is the most distal. 

It is suggested that the more distal the dimension to the individual, the less powerful it 

will have on physical activity (Wachs, 1999). Besides, EMPA also includes higher 

levels of influence: “physical ecology” (i.e. climate) and “pressure for macrosystem 

change” (i.e. urbanization), which are considered to have indirect impacts on physical 

activity by influencing both biological and psychological factors directly (Spence & 

Lee, 2003). But unlike the model raised by Sallis et al. (2006), in which different levels 

of influences are clearly distinguished from each other (i.e. social and physical 

environments), the dimensions in EMPA are more broadly defined and each of them 

could include both social and physical factors. Moreover, different types of physical 

activity are not linked to potential settings within which they may take place. It appears 
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although EMPA illustrates the interrelations within and between dimensions, but it 

lacks clarifications in terms of the relationships between different forms physical 

activity and their environmental settings, which is of importance to this thesis. For 

example, access to shops and post offices are supposed to be more related to transport 

physical activity, while access to recreational facilities, such as parks, are supposed to 

be more associated with recreational physical activity.  

 
Figure 2.1 The ecological model of physical activity (EMPA), source: Spence and Lee (2003). 

In the model proposed by Giles-Corti et al. (2005), correlates of physical activity are 

structured around three levels, including individual factors, social environment and 
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physical environment (see Figure 2.2). This model specifically highlights the need to 

establish behaviour-and context-specific socioecological models. The ‘behavioural 

context’ could either be interpreted according to physical activity domains (i.e. 

recreation, occupation) or the environmental setting (i.e. local community, parks) in 

which the behaviour takes place. That is to say, correlates of physical activity 

undertaken for different purposes and in different environmental settings are likely to 

be different. However, this model is limited to walking and neighbourhood, while 

overlooks the impacts of other environmental settings (i.e. parks) and other forms of 

physical activity, such as park use. It lacks a perspective that could guide research of 

physical activity and environment in a more complexed context.  

 
Figure 2.2 Examples of behaviour- and context-specific constructs for use within ecological models of 

context-specific behaviour, source: Giles-Corti et al. (2005) 

Bauman et al. (2012) put forward an Adapted Ecological Model of the Determinants 

of Physical Activity which includes five categories of influences on physical activity –

individual, interpersonal, environment, regional or national policy and global (see 

Figure 2.3). This model contributes to physical activity research by highlighting some 

of the less studied factors in this field, such as physical activity determinants of 

genetics, evolutionary biology and obesity. For example, in terms of genetic factors, it 

was suggested that genetic differences may explain individuals’ reward systems and 

pain sensation that may lead to the variations in physical activity behaviour (Bauman 
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et al., 2012). More importantly, this model adopts a life course perspective, pointing 

out that physical activity behaviour may vary throughout different life stages and may 

be influenced differently by factors. But similar to the one developed by Spence and 

Lee. (2003), it lacks clarifications of domain-specific physical activity correlates.  

 
Figure 2.3 Adapted ecological model of the determinates of physical activity, source Bauman et al. 
(2012).  

Sallis et al. (2006) developed a socioecological model for active living domains (see 

Figure 2.4). It was deemed to be the most relevant theoretical model of physical 

activity for this research, as it well presents the complexities of context-specific 

physical activity by organizing physical activity around four domains of physical 

activity, including recreation, transport, occupation, and household, while noting how 

they are likely to take place in different built environment settings (i.e. neighbourhood 

and recreation environments). In addition, the multiple and interrelated levels of 

influences on physical activity is effectively illustrated by its ‘onion’ structure. There 

are five levels of influences, with individual-related level of influence, namely 

intrapersonal (i.e. biological and psychological) and perceived environments (i.e. 

perceived safety and crime), being placed at the most inner areas. Socio-cultural 

environment, behaviour setting and policy environment act as extra-individual 

influences. The influence of the socio-cultural environment cuts across all levels, with 

variables such as perceived crime located in the perceived environment level, and 

social support within the level of behaviour setting. Information environment and 

natural environment are not tied any particular behaviour settings as they are 

considered to be pervasive and may influence various types of physical activity. 

However, it fails to specify the most important hypothesized influences on physical 
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activity, and the mechanisms about how different levels of influence interact, which 

have put greater burdens on future research to investigate such issues (Sallis et al., 

2006).  

 
Figure 2.4 Ecological model of four domains of active living, source: Sallis et al. (2006).  
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In summary, socioecological models are of crucial importance to this research as they 

well communicate complexities of theoretical background. More importantly, context-

specific models, such as the ones put forward by Sallis et al. (2006) and Giles-Corti et 

al. (2005), contributes to this thesis by distinguishing the four domains of physical 

activity  behaviour and linking each of them with their relevant environmental settings, 

while indicating possible influential environmental factors (i.e. neighbourhood 

walkability, traffic safety). However, they do not identify the casual relationships 

between variables and  behaviour outcome nor how variables interact across levels 

(Sallis et al., 2008). In addition, these models are generally broad in scope and vague 

in terms of spatial scales to which they apply. A more explicit model is needed for 

investigating the relationships between parks and physical activity. Given this, the 

following section discusses a conceptual model which has shown how specific 

environmental features of parks are correlated with park use and physical activity 

(Bedimo-Rung et al., 2005).  

 A conceptual model of parks and physical activity  

Bedimo-Rung et al (2005) Bedimo-Rung et al. (2005) proposed a conceptual model 

for understanding the impacts of environmental factors of parks on physical activity 

(see Figure 2.5). The bottom level shows the correlates of park use and park-based 

physical activity. It includes individual features (interpersonal and intrapersonal) and 

park environmental features. Subsequently, through the baheviour presented in the 

middle level – park use and park-based physical activity, it results in physical and 

psychological health benefits as well as other social, economic and environmental 

benefits, as shown in the top level. In addition, this model structures environemtal 

features of parks around six groups (i.e. conditions and aesthetics) that operate through 

four geographic areas (i.e. activity areas and surrounding neighbourhood) to encourage 

park ues and park-based physical activity (see Figure 2.6).  

This model could be considered as socioecological, as it ackowleges the factors that 

are external to individuals, such as environemtnal, interpersonal and policy 

environemnt, albeit the borader socio-cultrual and physcial ecology impacts, such as 

social values and weather are not included in this model. But, this model is still of 

importance to this thesis, as it focuses on the impacts of environmental features of 

parks on physical activity and the classification of environemtnal features of parks in 

this model is comprehensive and systemactic. Therefore, it will partly guide the review 



 

 
 

32 

of the literature in relavenance to the relationships between built environment features 

of parks and physical activity bahavior of older adults, which will be discussed in 

details in forthcoming section (see Section 2.3).  

 

Figure 2.5 The relationship between parks and physical activity, source: Bedimo-Rung et al. (2005).  

 

Figure 2.6 Environmental classification of park attributes, source: Bedimo-Rung et al. (2005).   

 Summary  

To conclude, the value of the socioecological models of physical activity comes from: 

1) it informs the different levels of influences relating to physical activity, and more 

importantly these correlates are multi-levelled and multifaceted; 2) it suggests that 

environmental characteristics are related to distinct physical activity domains, 

aggregating different physical activity domains may obscure the relationships; 3) it 

suggests that potential factors that are correlated with park use and physical activity  

behaviour of older adults across different levels (i.e. individual, environmental). 

However, they tend not be place-specific and lack of clarifications in terms of spatial 

scales to which they apply. The conceptual model of parks addresses this weakness by 
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providing a more detailed guidance in park research. But it is not socioecological 

oriented, and it does not address the multiple levels of influences on park use and 

physical activity. Therefore, the socioecological models of physical activity and the 

conceptual model of parks and physical activity are complementary to each other, a 

combined understanding of them will informs the layout and key components of the 

conceptual framework for this thesis to be developed.  

 The impacts of built environment features of parks on park users and 
physical activity of older adults  

 Overview 

There is a strong of evidence suggesting that green space (i.e. parks) relates to various 

health benefits via multiple pathways (WHO, 2016c). Throughout the literature, it 

appears that the most frequently mentioned possible mechanisms behind the 

associations of physical and mental health and green spaces are: 1) restorative and 

stress-relieving effects, 2) social cohesion and interaction, 3) reducing harm (i.e. 

improve air quality, decrease heat and noise) and 4) physical activity (Hartig et al., 

2014; Kuo, 2015; Lachowycz & Jones, 2013; Markevych et al., 2017). Therefore, 

parks are of great importance to healthy ageing. In particular, this study is setting out 

to promote healthy ageing through the pathways of physical activity by obtaining an 

improved understanding on the relationships between built environment features of 

parks and physical activity of older adults. 

According to the conceptual model of parks and physical activity proposed by Bedimo-

Rung et al. (2005) (see Section 2.2.3), the use of parks is influenced by the built 

envionrment features of park itself (i.e. condition, access and fetures) as well as those 

around parks (surrounding neighbourhood). Based upon this and through a review of 

the wider literature, built environment correlates of park use and physical activity are 

categroized into the three groups, including: park accessibility (i.e. park proximity, 

park avaliability), park quality and surrounding neigbourhood. Relevant evidence of 

the impacts of these built environment features are summarized in the forthcoming 

sections, which contributes to the development of a specific conceptual model to guide 

the empirical research and guide the overall research design. 

 The literature review process 

The review identified literature using a combination of: 1) electronic databases; 2) grey 

literature and 3) citation searching. Electronic databases included: PubMed, Public 



 

 
 

34 

Health Database, Scopus, Web of Science, and Science Direct. Search terms included 

physical activity, recreational walking, transport walking, park use, park-based 

physical activity, the built environment, neighbourhood, green spaces, open spaces, 

parks, walkability, older adults and seniors. References of identified studies were then 

reviewed to identify additional evidence. Study characteristics: year, city and country, 

study design, study sample, sampling strategy, measurements of physical activity and 

the built environment and study outcome variables were identified to facilitate 

synthesizing evidence.  

The scope of the review in this section is restricted to the built environment features 

in relation to parks, influences of other levels will be discussed afterwards (see Section 

2.4). To be included in this review, it has to have a measure of or focus on parks, given 

the interests of this research. Irrespective of the growing number of research looked 

into the associations between the built environment and older adults’ physical activity 

(D. W. Barnett et al., 2017; Cerin et al., 2017; Cleland et al., 2019; Van Cauwenberg 

et al., 2018), fewer have investigated these relationships specific to parks and physical 

activity, especially among older adults. Therefore, studies of both adults and older 

adults are considered below to ensure relevant evidence is included, studies of other 

age groups, such as children and adolescent are not included. 

 Park accessibility 

‘Accessibility’ is a broad and flexible concept which generally refers to the ease with 

which a cite or service at one place may be reached or obtained from another through 

a particular transport mode (Liu & Zhu, 2004; Wang et al., 2013). It is noted that in 

the studies of parks and physical activity, the concept of ‘park accessibility’ is 

frequently mentioned, as it is a crucial factor indicating the potential opportunities that 

parks maybe reached and used by different people through overcoming the spatial, 

physical and socioeconomic barriers to parks (Xie et al., 2018). The traditional 

measures of park accessibility have a spatial-physical focus (Wang et al., 2013), and 

they can be categorized into two approaches: spatial proximity to parks and the 

container approach (park availability). Relevant measures and evidence are 

summarized below.  

 Park proximity  

The spatial proximity approach is based on measuring the impact of travel costs in 

overcoming the spatial separation between parks and the population. It can be 
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measured objectively by distance (Euclidean or network distance) or supplemented by 

perceived measures which are usually converted into travel time. However, it is noted 

that there is a mixed findings on the associations between park proximity and physical 

activity, and it has been suggested that perceived distance has more significant findings 

than those with objective measures (Bancroft et al., 2015).  

In a study undertaken by Mowen et al. (2007) with a sample of 1515 older adults, park 

proximity was measured by both objective and self-reported methods. Objective park 

proximity was assessed by calculating the straight-line distance from their homes to 

the nearest parks, while the perceived park proximity was measured by asking older 

adults whether they think there was a park within walking distance from their home 

(yes/no). Findings suggested that perceived park proximity was significantly related 

with physical activity, but not the objective measure of park proximity. In an 

Australian study with a sample of 2700 mid-older adults (aged 57-67 years), park 

proximity was only measured by asking respondent “how long it takes them to walk to 

the nearest park from their home”, a self-reported method of transferring distance to 

estimated travel time (Van Cauwenberg et al., 2015). It was found that park proximity 

was significantly positive related to the odds of participating in recreational walking, 

but not with other recreational MVPA. Ribeiro et al. (2015) did a research on older 

adults aged 65 years and over (n=532) and reported that GIS-based proximity to the 

nearest park was significantly related to time spent in leisure time physical activity, 

but only among active older women. More recently, it was found that objectively 

measured proximity to neighbourhood green spaces was not significantly related to 

older adults’ objectively measured outdoor walking (Zandieh et al., 2019). In a review 

of qualitative studies, it was suggested that parks within walking distance were 

positively related to park use in general, although other factors such as safety concerns 

may over-ride the relationship (McCormack et al., 2010).  

The mixed findings among studies that have used distance-based measures might be 

explained by the application of the ‘nearest park’ assumption, which people would 

always use the nearest park for physical activity. But it might be problematic as other 

park features,  such as size and attractiveness of parks (Giles-Corti, Broomhall, et al., 

2005), and park facilities (i.e. paved trail and basketball court) (Kaczynski et al., 2008) 

may alter the associations between park proximity and physical activity. To overcome 

the potential bias resulted from the ‘nearest park’ assumption, there is an modified way 
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of measuring distance-based access to parks, which calculates the overage distance to 

all parks within the neighbourhood (Kaczynski et al., 2008). But this measure would 

make investigations on the impacts of other features (i.e. size, facilities and amenities) 

of a specific park on physical activity impossible.  

 Park availability  

Another dimension of accessibility is be evaluating ‘park availability’, usually 

measured by taking a ‘container approach’, which acts as a proxy for exposure. It 

typically measures the number of parks or area of parks within particular geographic 

units (i.e. census tracts, zip code) (Hughey et al., 2016; Vaughan et al., 2013), or within 

varying walking distances buffers (Miyake et al., 2010; Schipperijn et al., 2017). 

Indicators, such as number of parks or total land area of parks within a neighbourhood 

as well as total land area of parks averaged by population size have been widely used 

in environmental justice and social equality studies (Boone et al., 2009; Wolch et al., 

2005). While, in park and physical activity studies, it appears that they have tended to 

define the ‘container’ by setting a walking distance limit (i.e. 400m, 500m) rather than 

administrative or census units. This particular measure assumes that people are most 

likely to use the parks within the walking distance. The walking distance has been 

determined by Euclidian distance (Sugiyama et al, 2010) or street network distance 

(Francis et al., 2012), whereas the street network distance is usually considered to be 

more reflective of the actual travel distance and travel time (La Rosa, 2014).  

Kaczynski et al. (2009) carried out a research to study the relationships between parks 

and physical activity among adults, based on three physical activity outcomes: 1) total 

moderate-to-strenuous physical activity (MSPA), 2) neighbourhood MSPA, and 3) 

park-based MSPA, and three measures of park exposure: 1) number of parks from 

residence (1km buffer), 2) area of parks (1km buffer) and 3) proximity to park. It is 

interestingly to note that park proximity was not associated with any of the three 

physical activity outcomes, yet number of parks was the only significant indicator for 

the neighbourhood – based MSPA, and park area was the only significant indicator for 

total MSPA. Both number of parks and park area were significantly related to park-

based physical activity (ibid). This finding is consistent with a study conducted in 

Australia and the United States with focus on female adults, which pointed out that 

among three variables of park exposures, including proximity to nearest park, number 

of parks (1600m buffer), and area of parks (1600m buffer), only number of parks was 
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significant related to different health behaviours of TV-time, levels of physical activity, 

and obesity (Veitch et al., 2016). It was suggested that having more parks near 

dwellings appeared to be an effective way to promote physical activity and other health 

behaviours (ibid). Significant associations between adults’ park use and park-based 

physical activity and number of parks and area of parks were found, but not with 

distance to the closet park (Kaczynski, Besenyi, et al., 2014) . Schipperijn et al. (2017) 

pooled data from eight countries, suggesting that number of parks (1km buffer) and 

perceived park proximity were the two most consistent variables among 11 measures 

of park exposures correlated with physical activity outcomes. Conversely, it was 

reported that having or not having a park within the 750m buffer size (dichotomy) 

measured both perceived and subjectively were not associated with park-based 

physical activity among adults (Lackey and Kaczynski, 2009). Likewise, it was 

demonstrated that number of neighbourhood green spaces within 2km radius buffer 

was not related to older adults’ objectively measured outdoor walking (Zandieh et al., 

2019). The inconsistent findings about the associations between physical activity and 

access to parks measured by the container approach, could possibly be explained by 

the limitations and inherent problems of the container approach itself.  

First, if access to parks is measured by particular geographic units (i.e. census tracts, 

zip code), it is possible that someone lives with close proximity to a park, but if 

location of residence and the park fail into different units of aggregation, the person 

may defined as having no access to parks (Maroko et al., 2009). Second, it was also 

criticized that the container approach is subject to the ‘container effect’ which assumes 

that all residents living within a predefined area have equal access to services and 

facilities within the spatial boundary and have no access to those out of the spatial 

boundary (Weiss et al., 2011). The ‘equal access’ assumption could be problematic 

when it applies to older adults as they are not a homogenous group and their variations 

in functional capacity are much more remarkable than they are in early life (i.e. 

childhood, adulthood) (Kalache & Kiekbusch, 1997).  

Overall, there is a mixed of findings about the associations between park accessibility 

and physical activity, possible explanations could be the heterogeneity of exposure 

measurements (Bancroft et al., 2015); or the inherent limitations that comes with the 

measures of park proximity and park availability as described above; or the moderating 

or mediating effects of other levels of influences (i.e. individual, social) as indicated 
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by the socioecological model (Sallis et al., 2006); or the impacts of other 

environmental features, such as park size and park quality. But more importantly, it is 

implied the simplified measures of proximity and availability are not sufficient to 

reflect the complexities of physical accessibility to parks. It needs to be advanced and 

re-conceptualised, a possible way of doing this is to consider the impacts of the built 

environment features surrounding parks on park accessibility (Section 2.3.4). The 

inclusion of the area surrounding parks may come with greater significance for older 

adults, as they supposed to be more vulnerable and sensitive to the environments 

surrounding them.  

 Built environment surrounding parks 

As discussed above, in studies of parks and physical activity, physical accessibility to 

parks has largely be measured through proximity and availability. As people have to 

go through the area surrounding parks in order to use parks (Bedimo-Rung et al., 2005), 

this study suggests that such commonly used approaches have largely treated parks as 

isolated green spaces rather than spaces that are integrated into the wider urban fabric 

as they have overlooked the impacts of the environments surrounding parks, which 

may influence the way in which people perceive park accessibility and moderate park 

use subsequently. However, only a few studies have examined how the built 

environment features of  neighbourhood surrounding parks may influence park use, 

and thus opportunities for physical activity (Moran, 2020; Park, 2018). The area 

surrounding parks here includes a defined buffer (the immediate environment 

surrounding parks) or more traditional notions of a surrounding and recognised 

neighbourhoods. The built environment features could be understood by two scales, 

microscale (i.e. maintenance, crossings and sidewalks) and macroscale (i.e. land us 

mix, residential density).  

In terms of the microscale features. Dills et al. (2012) measured walkability of the 

shortest pedestrian routes to parks using an environmental audit tool, and it was found 

that among adults, the routes of park users were significantly more walkable than those 

of non-park users (p<0.001) and increases in walkability score was associated with 

higher odds of walking to the park. In addition, adults who had slower legally 

permitted traffic speed of routes to parks were more likely to use parks (p<0.05) 

(Kaczynski, Koohsari, et al., 2014).  
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Other studies have examined the impact of macroscale features of the urban form (i.e. 

population density, land use mix) surrounding parks. In an observational study of park 

use using the tool of SOPARC (McKenzie et al., 2006), Van Dyck et al. (2013) 

reported that objectively measured neighbourhood walkability, a composite variable 

indicated by residential density, land use mix and population density, was positively 

related to the total number of park users, the number of park users walking, and mean 

activity intensity of park users in  neighbourhood parks. Two more studies reported 

more detailed findings, in particular it was reported that adults who lived in 

neighbourhood with higher street connectivity were more likely to use neighbourhood 

parks and to perform park-based physical activity (p<0.05)  (Kaczynski, Koohsari, et 

al., 2014). And it was found that neighbourhood land use mix was positively related 

to active park use of older adults (aged 60 years and over), while neighbourhood street 

connectivity was negatively associated with it (Parra, Gomez, Fleischer, et al., 2010). 

Similarly, in an observational study of park use using unmanned aerial vehicles, Park 

(2018) found that compactness (p<0.05) and land use diversity (p<0.01) of park 

neighbourhood (defined as “a buffer area within a one-quarter mile”) were positively 

associated with number of park users. Conversely, Kaczynski et al. (2010) found that 

increases in land use diversity of park buffers was associated with lower odds ratio of 

self-reported park use among adults, parks that were most popular for physical activity 

are those with a lower land use diversity and a higher number of park facilities.  

Overall, it appears there is a strong strength of evidence suggesting the role of the 

surrounding built environment in shaping park use. However, only one older adults-

specific study was found so far (Parra, Gomez, Fleischer, et al., 2010), which is a 

clearly identified research gap in this area that will be addressed by this study. In 

addition, research on the impacts of neighbourhood surrounding parks on park use 

might come with more significance for older adults given the idea the due to age-

related declining health and functional capacity, older adults are more sensitive to the 

environment surrounding them. Therefore, conditions and characteristics of this area 

may have an important role in shaping their perceptions of accessibility to parks, which 

may in turn influence the way in which they visit parks.  

 Park quality 

Another important factor that influence park use and physical activity is park quality 

activity (Francis et al., 2012; Van Dillen et al., 2012; Y. Zhang et al., 2017). Park 
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quality here primarily indicates the internal features of parks, such as facilities, 

amenities, aesthetics and maintenance. It is important to note that older adults may 

have different demographic characteristics (i.e. health conditions, and socioeconomic 

status), and such demographic differences may moderate their preferences for parks 

(Takano et al., 2002; Wen et al., 2018). For example, it was reported that older adults 

(aged 60 years and over) prefer park features, such as trees, birdlife to watch, seating, 

attractive features and proximity to public transport than their younger peers (Costigan 

et al., 2017). And older adults (aged 50 years and over) prefer park land for recreation 

than conservation than younger adults (Payne et al., 2002). Identifying older adults-

specific preferences and needs for parks comes with great importance in promoting 

healthy ageing through an increased use of parks by them. 

Older adults preferences and needs for parks were explored by an expanding body of 

studies using a mixed of quantitative and qualitative methods, such as questionnaires 

(Payne et al., 2002; Yang et al., 2019), choice-based conjoint analysis (Alves et al., 

2008; Aspinall et al., 2010), photo comparisons (Wang & Rodiek, 2019), focus groups 

(Loukaitou-Sideris et al., 2016) and in-depth interviews (Chow, 2013; Zhai & Baran, 

2017). For example, similar findings were reported by Aspinall et al. (2010) and Alves 

et al. (2008) that older adults prefer parks which have trees and plants, toilets and café, 

wild life to watch and light traffic, and is without sings of vandalism and nuisance and 

well-maintained. Older adults prefer park paths that are soft or even paved, with 

benches, flowers and light fixtures (Zhai & Baran, 2017). According to a review of 

older adults’ requirements and preferences for green spaces (i.e. park, garden and 

woodland), it was reported that older adults share more common than differences 

across different cultural contexts, and in general older adults prefer parks that are 

aesthetic pleasing (i.e. natural, water features and having wild animals to watch), well-

maintained (i.e. cleanliness, absence of nuisance and vandalism), well provided by 

particular facilities and amenities (i.e. trails, benches, toilets and café) and good access 

by active travel or public transport (Wen et al., 2018). It is hypothesized that parks that 

meet these specific preferences could promote park use and physical activity levels 

among older adults.  

However, most of the studies that have quantified the impacts of park features against 

physical activity outcomes are with adults (Akpinar, 2016; Aliyas et al., 2019; 

Kaczynski et al., 2008; Kaczynski, Besenyi, et al., 2014; Knapp et al., 2019; Koohsari 
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et al., 2013), there is a scarcity of evidence that is relevant to older adults (Veitch et 

al., 2020). In particular, Van Cauwenberg et al. (2017, 2015) demonstrated the role of 

perceived park quality in shaping recreational walking of mid-aged older adults, but 

they failed to specify which specific park features were important. Sugiyama and 

Thompson (2008) suggested that pleasantness and lack of nuisance were correlated 

with recreational walking of older adults (aged 65 years and over). Given the 

demographic differences, it is likely that findings from adults may not be transferable 

to older adults. More studies are required to obtain a more explicit understanding of 

what specific features of parks are the most important in shaping older adults’ park use 

and physical activity to more effectively inform policy-making for age-friendly parks 

and healthy and active ageing. 

 Summarizing the associations between built environment features of parks 
and physical activity of older adults  

The sections above have reviewed how different built environment features of parks 

are correlated with park use and physical activity (of older adults), which has clearly 

identified the research gaps in this area, including: 1) the significance of park quality 

was recognised by the current literature, but less is clear in terms of what specific 

aspects of park quality (i.e. park amenity, park facility) are correlated with park use 

and physical activity of older adults and 2) the research has been predominantly 

focused parks themselves, leaving the impacts of the built environment surrounding 

parks less explored. Thus, the two environmental factors, namely park quality (built 

environment features in parks) and built environment surrounding parks, are two 

clearly identified understudied built environment correlates of older adults’ park use 

and physical activity and will be specifically addressed by the current study. Research 

on the impacts of park quality and neighbourhood surrounding parks on park use and 

physical activity may explain the mixed findings on the relationships between park 

accessibility and physical activity as described in Section 2.3.3. More importantly, it 

could provide valuable insights into the design principles of older-friendly parks and 

what built environment features of the neighbourhood surrounding parks have 

impeded or encouraged park use and physical activity of older adults, which are of 

great significance to the process of promoting healthy ageing.  

 Other levels of influences on park use and physical activity of older 
adults 



 

 
 

42 

 Overview 

The previous sections have reviewed evidence in terms of the impacts of the built 

environment features of parks on physical activity (of older adults). Whereas, as 

illustrated by socioecological models described in Section 2.2.2, physical activity 

behaviour is determined by a culmination of multiple levels of influences. The 

following sections then review of the evidence relating other levels of influences in 

addition to the built environment. 

The literature review process undertaken in this section is similar to the one described 

in Section 2.3.2, but differentiated in search terms. Search terms in this section 

included: socioecological models, individual factors, demographic factors, gender, 

socioeconomic status, education, social environment, social support, physical activity, 

park use, park-based physical activity, the built environment, neighbourhood, green 

spaces, open spaces, parks, older adults and seniors. 

 Individual level 

The individual level of influences has been situated at the most innermost area in 

socioecological models of physical activity. It includes a range of variables in relation 

to demographic, biological and psychological (Sallis et al., 2006). In studies of parks 

and physical activity, frequently studied variables in this level include variables such 

as age, gender, ethnicity and individual socioeconomic status, but less in health status. 

Relevant evidence is mixed and inconsistent, which is discussed below. 

 Age  

Research has suggested age-related differences physical activity patterns (Caspersen 

et al., 2000). Among which, older adults were likely to be the most physically inactive 

groups (Hallal et al., 2012). Age-related differences in use of parks (Joseph & 

Maddock, 2016), preferences towards parks (Payne et al., 2002) as well as the 

moderating effects of age in the relationship between parks and physical activity were 

also reported (Kaczynski, Besenyi, et al., 2014).  

A number of observational studies have reported that older adults usually accounted 

for the smallest percentage of park users and being less physically active than other 

age groups in parks (Evenson, Jones, et al., 2016; Joseph & Maddock, 2016). Western 

studies generally reported that small percentage of older adults in parks (Joseph & 

Maddock, 2016). For example, the proportion of older adults was 5.2% in Ghent and 
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1.6% in San Diego (Van Dyck et al., 2013), 2.1% in Michigan (Reed et al., 2012) and 

5% in Los Angeles (Cohen et al., 2007). While, Asian studies demonstrated contrasting 

results, for example, Pleson et al. (2014) observed that 61.3% of park users were older 

adults in Taipei, and the number was 53.5% in Nanchang (Tu et al., 2015), which may 

imply a cultural difference in shaping park use.  

Payne et al. (2002) found that older adults were significantly less likely to visit parks 

than younger adults (p=0.000). In addition, they were more likely to prefer park land 

function as recreation compare to conservation than their younger peers (p=0.039) 

(ibid). Studies reported moderating effects of age in the associations between park 

proximity, park facilities and park use and park-based physical activity (Kaczynski et 

al., 2009; Kaczynski, Besenyi, et al., 2014). Number and area of parks within 1km 

were correlated with younger adults (aged 18-34 years) and older adults (aged 55 and 

over), but no associations were found among mid-older adults (aged 35-54 years) 

(Kaczynski et al., 2009). In another study, park facilities such as baseball field and 

basketball court were found to be correlated with park use of adults, but none of the 

14 park facilities were correlated with it among older adults (aged 60 years and over) 

(Kaczynski, Besenyi, et al., 2014). It is implied that adjust for adjust for age is 

necessary in empirical research examining the associations between the parks and 

physical activity. Although this study is with older adults only, which is a good 

indicator for physical activity, but as older adults are not a homogenous group, older 

adults were further divided into subgroups where possible in this study.  

 Gender 

Research has suggested that males and females are influenced differently by the built 

environment, and may then lead to the differences in park use and physical activity 

(Kenyon, 2017).  

In a cross-national study of two cities (Hongkong and Leipzig, Germany), gender 

differences (p<0.05) in park-based physical activity were found among older adults in 

Hongkong, but not in Leipzig, Germany (R. Zhang, Duan, et al., 2019). According to 

two reviews of observational studies of parks, it was reported that there are typically 

more males than females in parks and males are more likely to engage with moderate 

to vigorous physical activity than females; besides, older adults tend to be less than 

other age groups (Evenson, Jones, et al., 2016; Joseph & Maddock, 2016) This 
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contracts to a study which reported that park size was positively correlated with park-

based physical activity of adults, but the positive effects were stronger among females 

than males (Kaczynski et al., 2009).  

Some studies found no significant differences in park use and physical activity 

between males and females. For example, in a study undertaken by Schipperijn et al. 

(2013), it was found that size of the nearest urban green space was significantly 

associated with odds ratio of participating physical activity in it among adults (aged 

17-81 years), but no significant differences were found between males and females in 

terms of participating outdoor physical activity as well as physical activity in the 

nearest urban green space. Similarly, it was reported that among the demographic 

variables of gender, age groups (adults vs. older adults), race (black, white and others), 

education and income, age groups was found to be the only significant factor 

associated with being park visitors or non-visitors (p=0.024) (Reed & Price, 2012). 

Lin et al. (2014) also reported null associations between gender and whether 

participants were park users or non-park users. Overall, although females were found 

to be less physically active in some studies, but the evidence does not indicate 

substantial differences in the relationships between parks and physical activity 

between females and males. To further explore the gender differences of older adults’ 

physical activity, the moderating effects of it were tested in Chapter 6. 

 Ethnicity 

Research findings in terms of the racial-related differences in park use and physical 

activity is inconclusive.  

Tinsley et al. (2002) found significant differences in terms of park use among older 

adults (aged 55 years and over) from four ethnic groups. For example, the Caucasian 

park users significantly visited parks more often than other three ethnic groups, 

including the African American, the Hispanic and the Asian (p<0.000) (ibid). Two 

studies reported that Whites were more likely to engage with vigorous physical activity, 

but less walking compare to other groups (Reed et al., 2008, 2012). In contrast, 

Kaczynski et al. (2011) observed that Asians were proportionally most physically 

active, followed by Whites, Blacks and Hispanics (p=0.01). While, another study 

indicated no differences in terms of park-based activities and participation in moderate 

to vigorous activity between Whites and African Americans (Shores & West, 2008a). 
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Baran et al. (2014) observed park use in 20 neighbourhood parks, and it was found that 

racial heterogeneity was a barrier to park use, it was negatively associated with number 

of park users of adults observed (p<0.01). As the majority of the participants in this 

study were White (see Section 3.5.2), therefore the potential ethnic impacts were not 

taken into account in this study.  

 Individual socioeconomic status 

Socioeconomic status (SES) can be measured at the scales of either individuals or areas 

(i.e. neighbourhood, counties) (Shavers, 2007). Common measures of individual SES 

include income, education, social class and occupation; area-SES is normally 

determined on the basis of factors such as percentage of employed individuals, per 

capita income and average property value (Darin-Mattsson et al., 2017; Estabrooks et 

al., 2003; Shavers, 2007). This section discusses the impacts of individual SES, those 

of area SES will be summarized in Section 2.4.3-1). 

Dewulf et al. (2016) tracked behaviour of and documented physical activity intensity 

of middle-aged adults (58-65 years old) using a combination of GPS and accelerometer. 

It was found that time spent in green spaces was positively related to moderate to 

vigorous physical activity, and the association was strongest for those who were highly 

educated (ibid). This is in line with a study in Denmark, which demonstrated that 

increases in education level and health status of individuals were associated with 

higher odds ratio of being physical activity outdoors and in the nearest urban green 

space among adults (aged 17-81 years) (Schipperijn et al., 2013). Similarly, Lin et al. 

(2014) found that park users tended to have higher educational qualifications than non-

park users. While, Reed and Price (2012) found non-significant between education 

levels (p=0.113), individual income (p=0.056) and whether respondents were park 

visitors or non-visitors. Overall, individual SES appears to be moderated or mediated 

the relationships between parks and physical activity. Education was used as an 

indicator of individual socioeconomic status, and its moderating effects on physical 

activity of older adults were tested in Chapter 6.  

 Social environment 

Social environments influence individual’s  behaviour by “ shaping norms,  enforcing 

patterns of social control; providing or denying opportunities to engage in particular 

behaviours; and reducing or producing stress” (Institute of Medicine, 2002; Page 60). 

Cassel (1976) first highlighted the importance of social environments for physical 
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activity. And there is increasing evidence that highlights the significant role of social 

environments in physical activity behaviour of older adults (Orsega-Smith et al., 2007; 

G. L. Smith et al., 2017).  

According to McNeill et al. (2006), social environments can be grouped into three 

categories including: 1) interpersonal relationships (i.e., social support and social 

networks); 2) social inequalities (i.e. socio-economic status and ethical discrimination) 

and 3)  neighbourhood and community characteristics (i.e., social cohesion and social 

capital). Their impacts on park use and physical activity (of adults) are summarized 

below.  

 Area inequality 

As regard to area- level SES. It was found that closer proximity to parks was associated 

with higher odds ratio of maintaining or increasing walking time among older men, 

but only in higher SES neighbourhoods, no associations were found in lower SES 

neighbourhoods (Michael et al., 2010). Several observational studies had employed 

the System for Observing Play and Recreation in Communities (SOPARC) to examine 

the role of neighbourhood SES in shaping park use, while findings were inconsistent. 

It was found that  neighbourhood poverty was negatively associated with park use 

(Baran et al., 2014). Further, Van Dyck et al. (2013) found that neighbourhood income 

was correlated with number of park users positively, but negatively correlated with the 

number of park users being physically active. While, Cohen et al. (2010) reported null 

associations - number of park users were correlated with park size, but no moderating 

effects were observed among neighbourhood poverty levels. Similarly, it was 

demonstrated that neighbourhood SES was not associated with number of park users 

observed (Cohen et al., 2013).  

There is evidence suggests the disparities with respect to park availability and park 

quality (Kamel et al., 2014; Vaughan et al., 2013), as well as walkability of routes to 

parks across varying SES neighbourhoods (Rigolon, Toker, et al., 2018). Identifying 

inequalities in park provision and environment surrounding parks may aid to the 

explanation of the mixed findings described above.  

 Social support and social cohesion 

There is consistent evidence suggesting the positive role of social support and social 

cohesion in improving older adults’ physical activity (Fisher et al., 2004; King, 2008; 
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G. L. Smith et al., 2017), but much fewer studies have examined their effects in the 

relationship between parks and physical activity (of older adults).  

It was reported that in both Hongkong and Leipzig, Germany, older adults’ park-based 

physical activity was significantly associated with psychosocial factors, including self-

efficacy, enjoyment, perceived benefits and barriers. But no significant associations 

were found with social support in both cities (R. Zhang, Duan, et al., 2019). This is in 

line with a study undertaken by Mowen et al. (2007), which suggested that perceived 

park proximity and objective park proximity was significantly associated with 

frequency of park visits and duration of park visits respectively, but measures of social 

support were related to either of the measures of park visits among older adults. Van 

Cauwenberg et al. (2017) found that park proximity was positively associated with 

recreational walking of mid-older aged adults (aged 57-69 years), but only among 

those who had average and higher self-reported social cohesion and trust, no 

associations were found among those who reported low social trust and cohesion.  

This study acknowledged the influences of social environments (i.e. social support) on 

physical activity of older adults, while relevant information was not collected to assess 

the impacts. But attempts were made to control for the impacts, as study participants 

were randomly recruited from quadrants of high/low neighbourhood walkability and 

high/low area socio-economic status (see Section 3.5.2).  

 Policy environment  

The final level of influence incorporated in socioecological models is the policy 

environment. Policies can have impacts on physical activity across levels of local, 

regional and national (Bauman et al., 2012).  

The promotion of physical activity through policies, includes: 1) selecting and funding 

greater physical activity resources; and 2) creating or terminating regulations that 

promote or discourage physical activity (Sallis et al., 2006; Page 311). Park-related 

policies would involve park design policy, park management and budget procedures 

(Bedimo-Rung et al., 2005). Compare to policies and strategies target on individual  

behaviour and lifestyle changes, environmental policy interventions can benefit the 

population for long period (Bauman et al., 2012; Brownson et al., 2001). Although this 

study is not setting out to assess the impacts of policies, but it is believed that findings 
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from this study could have important implications for policy-making for healthy and 

active ageing.  

 Establishing an ecological model for parks and physical activity for 
older adults 

Overall, this chapter has reviewed the socioecological models of physical activity, 

conceptual model of parks as well as summarized the socioecological correlates of 

park use and physical activity of older adults. Grounded in these theoretical knowledge 

and empirical evidence, a conceptual model for studies on parks and physical activity 

behaviour of older adults was developed to guide further research design (see Figure 

2.7). As current socioecological models of physical activity are ambiguous in terms of 

the scales to which they apply and tend not to consider demographic differences. And 

in terms of the conceptual model of parks, although it is place-specific, but it lacks a 

comprehensive socioecological perspective. The proposed model combined the 

strengths of these models and overcame the weakness of them by recognising the 

multifaceted and inter-related levels of influences, being place-specific - focusing on 

parks, and age-specific - focusing on older adults. Core principles of the proposed 

model are described below:  

First, this model has a ‘onion’ structure which implies that physical activity behaviour 

(shaded in dark green) is determined by the cumulation of different levels of influences. 

Second, there are arrows underlying the model which aims to show the interactions 

across different levels of influences.  

Third, the environmental factors included in the level of physical environments are 

grouped into categories, namely those internal and external to parks, with park 

proximity and availability stand in neutral as they are supposed to reflect the overall 

spatial relationships between parks and people rather than any particular features that 

are internal or external to parks. Besides, the illustrated environmental factors in the 

diagram are based upon the empirical evidence as discussed above. For example, 

features that are internal to parks (i.e. park aesthetics and maintain ace) largely come 

from older adults’ preferences and needs for parks, as discussed in Section 2.3.5. The 

factors included in the social and individual levels are those likely have moderating 

effects on the relationships between built environment features of parks and physical 

activity of older adults, as discussed in Sections 2.4.2 and 2.4.3.  
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Fourth, it is a behaviour -specific model, it sets the environmental setting of interests, 

namely parks and their surrounding neighbourhood, and the particular physical activity 

domains/types (i.e. park use, recreational walking) that are likely to take place in these 

behaviour settings. To be more specific, park use and park-based physical activity are 

placed on the environment side internal to parks (i.e. park facilities and park amenities), 

as it is considered that park-specific physical activity tends to be more correlated with 

park itself. Similarly, transport walking is placed on the side external to parks (i.e. 

surrounding neighbourhood), as it is assumed that they are more closely related. While, 

recreational stands in neutral, given the evidence base suggests that it is correlated with 

both (Sugiyama & Thompson, 2008; Van Cauwenberg et al., 2018).  

Finally, the interest of this research is to investigate the impacts of the built 

environment features in and around parks on park use and physical activity behaviour 

of older adults, therefore the three levels – physical environment, physical activity and 

older adults are shaded in green to illustrate the study focus. In the meanwhile, it is 

also important to acknowledge the influences of other levels (shaded in grey), such as 

policy and social environments.  

To summarize, this model is of fundamental importance to guide further research 

design. In particular, the associations between park quality, macroscale features of area 

surrounding parks and physical activity of older adults are examined by a quantitative 

component, with the moderating effects of age, gender and education being tested, 

which are highlighted by blue circles. While, the impacts of the microscale features in 

and around parks on physical activity of older adults are explored by in-depth 

interviews, shown as a qualitative component by dark orange circles in the diagram. 

Overall, this model communicates the complexities of hypothesized the relationships 

between physical activity behaviour, intrapersonal, interpersonal, sociocultural and 

physical environments, and implies that great challenges and difficulties in making 

solid improvements in active and healthy ageing. This model sets out an ambitious 

research agenda in studies of parks and physical activity that will require involvements 

of researchers from a wide variety of disciplines. This research will contribute to this 

area by explicitly examining the relationships between built environment features in 

and around parks and physical activity among a specific age group – older adults. The 

forthcoming chapter then gives detailed discussions in terms of the research design.  
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Figure 2.7 A conceptual model for studies of parks and physical activity behaviour of older adults. 
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Chapter 3. Research design 

 Chapter overview 

The purpose of this chapter is to explain the reasoning behind this research design. It 

begins an overview of the research framework (see Section 3.2), followed by the 

discussions of higher level of research design decisions, such as the use of a case study 

and the choice of Belfast (see Section 3.3). Subsequently, it justifies the use of mixed 

method research design (see Section 3.4). Finally, it discusses the more fine-grained 

details of the research design, including the choice of databases and methods (see 

Section 3.5). 

 Research framework  

Guided by the conceptual model developed for studies of parks and physical activity 

behaviour of older adults as discussed above (see Figure 2.7), a research framework 

(see Figure 3.1) was designed to achieve the overall research aim and objectives as 

mentioned in Section 1.3. Overall, this study is based upon a case study Belfast using 

a mixed method research design with five overall components.  

It starts with two research components, namely descriptive analyses of the SAPAS 

(component 1) and the SOPARC, Belfast (component 2) integrated into one chapter to 

establishing critical background information in terms of age-related differences in 

terms of physical activity levels and patterns in Northern Ireland and park usage in 

Belfast. This could achieve the research objectives 3 and 4 as shown in Table 1-1. 

It is then followed by a research component (component 3) investigating the spatial 

patterns of, and association between park attributes and park buffer walkability in the 

case study area, with an aim to set the environmental context of the case study area 

and to understand how parks are integrated into the wider urban fabric. This could 

achieve the research objective 5 as shown in Table 1-1. 

Subsequently, it carries out a key quantitative research (component 4) to quantify the 

environmental correlates of park use and physical activity of older adults; and a 

qualitative study (component 5) to obtain in-depth understanding of how older adults 

perceive their local parks and the neighbourhood environment at the same time. This 

could achieve the research objective 6 as shown in Table 1-1. 
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Finally, synthesis of the findings, recommendations made to promote healthy ageing 

and to create age-friendly cities, which could achieve the research objective 7 as shown 

in Table 1-1.  

In summary, this study is conducted over three stages. It begins with a chapter aiming 

to provide a detailed examination in terms of age-related differences of physical 

activity and park use (see Chapter 4). Followed by a chapter exploring the spatial 

distribution of parks and the relationships between the profile of parks and their wider 

urban form (Chapter 5). These two chapters provide critical insights into the 

characteristics of physical activity behaviour of older adults as well as the physical 

context of the case study area, which have a key role in contextualising the research 

and help to understand the findings emerged from the later mixed method research 

(Chapters 6&7). Furthermore, the concurrent use quantitative method and qualitative 

method provides complementary and robust insights into the associations between the 

built environment features in and around parks and physical activity of older adults. 
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Figure 3.1 Research framework of the study. 

 Case study research and choice of Belfast, Northern Ireland 

 Case study research design  

Yin (1984; Page 23) defines case study research as “as an empirical inquiry that 

investigates a contemporary phenomenon within its real-life context; when the 
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boundaries between phenomenon and context are not clearly evident; and in which 

multiple sources of evidence are used.” This statement highlights an important 

strength of case study research, that is the investigation of a phenomenon is undertaken 

in its specific and real-life context. This is unlike quantitative methods which usually 

isolate a phenomenon out of its context (Gibbert et al., 2008). Given the complexities 

of physical activity and park use as discussed in Section 2.2  and the inconsistent 

findings regarding the relationships between physical activity and the built 

environment (D. W. Barnett et al., 2017). This research decided to employ a case study 

research design which could provide rich information to researchers and help to 

investigate and explain the phenomena in question (Tsang, 2014).  

 Choice of case study site  

The selection of a case study site is also of fundamental importance to ensuring that a 

study is robust and fulfils its research objectives. This should be determined by a 

number of factors, including research questions, propositions and theoretical 

framework, but will also be constrained by issues such as available resources, time and 

cost (Jennifer, 2000). 

Belfast Metropolitan Area, Northern Ireland was chosen as the case study site. It is 

consisted of Council Areas of Belfast City, Lisburn City, Carrickfergus Borough, 

Castlereagh Borough, Newtownabbey Borough and North Down Borough. It covers 

an area of 960 km2 approximately and has a population of 671,559 (NISRA, 2012) 

which takes up 37% per cent of the total population of Northern Ireland. Rationales of 

the choice of Belfast, Metropolitan Area, Northern Ireland are given below:  

First, Belfast, as a UK city, it was chosen largely because that most studies into built 

environment and physical activity of older adults has been conducted in the USA, and 

there is limited evidence in the UK context (Cleland et al., 2019). However, the 

generalization of findings across geographically and culturally diverse settings might 

be questionable and suspicious (Hirsch et al., 2015). The differences existed among 

courtiers, for example urban morphology, may therefore limit the generalization of 

research findings across different contexts. In particular, urban areas in the USA were 

developed in line with the increased use of motor vehicles, its urban form is described 

as ‘sprawl’. Whereas, European and UK cities have more compact urban forms (Huang 

et al., 2007; Townshend & Lake, 2009). Thus, more research is needed in the UK cities 
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to improve our understanding in this study area and then to inform evidence-based and 

more effective policy making for healthy and active ageing in their specific contexts.  

Second, this study is with older adults and parks, the social and physical contexts of 

Belfast suit the research questions being investigated. That is, as discussed in Section 

1.1.2, Northern Ireland has an ageing profile (NISRA, 2020), and Belfast is provided 

by a variety of parks (i.e. local parks and city parks) (Belfast City Council, 2019b), 

which may increase the robustness of the research.  

Apart from these methodological considerations. Other pragmatic considerations, 

primarily access to a large sample of older adults in Belfast which was supported by 

the research project HULAP. And secondarily time and cost further pinned this 

research down to Belfast.  

 Mixed method research design 

This research has employed a mixed method approach. It is consisted of a quantitative 

component with the use of statically modelling to understand the impacts of built 

environment features in and around parks on park use and physical activity of older 

adults (see Chapter 6), supplemented by a qualitative component exploring older adults’ 

perceptions towards environmental factors of parks and the routes to parks of their 

physical activity and park use (see Chapter 7).  

Motivations in support of this decision-making is that case study research usually 

requires intensive and detailed analysis of a single case or multiple cases (Bryman, 

2012; Jennifer, 2000). Thus, case study research ideally incorporates both quantitative 

and qualitative data from multiple sources (i.e. direct observations, interviews, surveys) 

to form the repository of evidence with an aim to investigate the issues of interests  

(Jennifer, 2000; Wahyuni, 2012). It is argued that when a research exclusively relies 

on quantitative approach or qualitative approach, it is difficult to distinguish whether 

it is a case study or a cross-sectional research (Bryman, 2012; Page 68). Therefore, to 

facilitate a more intensive and detailed investigation of the case, it was decided to 

employ a mixed-method approach and incorporate two secondary databases (i.e. 

SAPAS). It is believed that the rich information provided by mixed method has a 

critical role in understanding the complexities of physical activity behaviour as 

informed by socioecological models.  
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Another argument in support of a mixed method approach is the complexities of 

physical activity research itself. Socioecological models have suggested that physical 

activity is determined by the accumulations of multiple levels of influences  (Sallis et 

al., 2006). Therefore, quantitative research has largely depended on multi-level 

statistical modelling to understand physical activity behaviour. As in studies of parks 

and physical activity, most of them have tended to employ quantitative research 

methods, both objective and subjective measurements (Bancroft et al., 2015; 

McCormack et al., 2010). Whereas, there is a mixed of findings reported by 

quantitative studies regarding the influences of parks on physical activity, suggesting 

that no universal agreement was reached in area (Bancroft et al., 2015). The 

inconsistencies in this area imply that inter-related associations between individuals 

and contexts are not always easy to be characterised in quantitative research (Mitchell, 

2001), and highlight the need to carry out more qualitative studies as they provide 

insights into how features and conditions in the environment are perceived to influence 

physical activity and may generate nuanced hypotheses which can be tested in further 

quantitative studies (Cummins et al., 2007). Qualitative studies could complement the 

quantitative ones and explain the issues that cannot be answered by quantitative 

research along sufficiently.  

Finally, the employment of mixed method research design is also for the purpose of 

counteracting the weakness of both quantitative and qualitative research and draw on 

the strengths of both. 

In social science research, there have been traditional distinctions between quantitative 

research and qualitative research. Quantitative research is characterised by ‘positivism’ 

and ‘objectivism’, it typically collects precise and reliable ‘hard data’ using 

measurements and techniques, usually in the form of numbers (Choy, 2014). It entails 

a deductive approach to the relationship between theory and research, it is more widely 

used to test theories and assumptions. Conversely, qualitative research is described as 

‘interpretivism’ and ‘constructionism’, it produces ‘soft data’, usually in the form of 

words, sentences, photos and so on  (Carr, 1994; Choy, 2014), in which the accent it 

placed on generating theories using inductive approach (Bryman, 2012; Page 36). 

One of the important quality criteria in social science research comes to external 

validity (generalization), which indicates the extent to which findings from a study can 
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be generalized to a wider context (Polit & Beck, 2010). Therefore, a major strength of 

quantitative methods is considered to be it typically require representative and random 

samples, which in turn could make the findings to be generalized beyond the particular 

study context (Bryman, 2012; Page 47). Moreover, quantitative research heavily relies 

on numbers to quantify and measure phenomena, and it seeks to identify factors 

relative to a phenomenon and examines the causes of variations using statistical 

approaches (Carr, 1994). But the reliance on measurements and the analysis of 

relationships between variables are open to criticism as it adopts a static view of social 

life and reifies the social world. In this case, little is known about how such findings 

is connected to people’s everyday social life (Bryman, 2012; Page 179). While in 

contrast, qualitative approach emphasizes on the sense of process, it seeks to explore 

how events and patterns unfold over time (Creswll & Plano Clark, 2007). 

Moreover, quantitative researchers usually are distant from their study participants, 

and in some cases, such as postal questionnaires or online questionnaires, the 

researchers may haven’t contact with the participants at all. The strength of such a 

detached approach is considered to have avoided the possibility of compromising the 

study objectivity because of the involvement of researchers (Bryman, 2012). However, 

such a strength could also be a source of weakness when a different perspective is 

adopted. For those favouring qualitative approaches, they have criticized that 

quantitative methods merely treat people as a source of data. While in qualitative 

research, researchers would closely involve with participants, this interactive process 

between researchers and participants would enable researcher to understand the 

phenomena through their eyes with relevant context being provided (Carr, 1994). 

Quantitative approaches are also criticized of investigations are undertaken from the 

perspective of researchers other than participants. In quantitative research, the 

researchers are the driving force, the issues being investigated are predetermined by 

researchers (Bryman, 2012; Page 408). In qualitative research, participants are given 

a voice, it has the ability to dig into the underlying values and perceptions and explore 

the differences and complexities of a phenomena (Choy, 2014). However, as 

qualitative studies always involve with in-depth data collection, data processing and 

data analysis, and therefore usually relate to a small and selective sample (Carr, 1994). 

Given this, critics argue that it is suspectable that how findings with small numbers 

could be generalized beyond the population and reliable. But qualitative researchers 
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claimed that the purpose of qualitative research is more to generalize to theory than to 

populations (Bryman, 2012; Page 406).   

The debate in terms of which approach is superior to the other continues. However, it 

seems no universal agreement could be achieved, as each approach comes with its 

inherent strengths and weakness, and the exclusive use of one approach along might 

only obtain partial insights and be insufficient to understand the dynamic and complex 

social phenomena.  

To conclude, driven by the motivations and rationales mentioned above, it was decided 

to conduct a sequential mixed method research design, whereby collection and analysis 

of qualitative data was proposed to follow up collection and analysis quantitative data 

in order to complement and explain the quantitative findings as well as to understand 

the issue being investigated in its contextualised background from the perspective of 

participants rather than researchers along. 

 Choice of databases and methods  

This section discusses the rationale of choice of databases and methods employed 

throughout the thesis. In particular, Section 3.5.1 justifies of the inclusion of the 

Northern Ireland Sport and Physical Activity Survey (SAPAS) and the System for 

Observing Play and Recreation in Communities (SOPARC), Belfast, presented in 

Chapter 4. Section 3.5.8 justifies the choice of walking interview in the qualitative 

study presented in Chapter 7. The rest of the sections are in relation to the work 

presented Chapter 5 and/or Chapter 6.  

 The inclusion of secondary databases 

To facilitate an extensive examination of the case study area, this research sought for 

if there were any existing databases available that could be incorporated into this 

research to obtain some initial insights into physical activity behaviour older adults in 

the case study area to achieve research objectives 3 and 4 as shown in Table 1-1. In 

the end, two databases were identified, including the SAPAS and SOPARC, Belfast. 

Briefly speaking, the SAPAS was for the purpose of understanding general 

characteristics of older adults’ physical activity, especially outdoor physical activity; 

while the SOPARC was included to advance our knowledge in terms of how parks 

were used in Belfast by older adults. More details are given below. 
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 Rationale of including secondary databases – the Northern Ireland Sport 

Physical Activity Survey (SAPAS) (Component one) 

The process of ageing is usually associated with gradually declines in functional 

capacity (such as muscular strength and cardiovascular) (WHO, 2007), important life 

events (such as retirement or widowhood) and shifts in roles (such as grand-parenthood) 

(Lloyd-Sherlock, 2000). Such social, physical and psychological changes in life may 

influence the way in which older adults perceive motivations and barriers to engage in 

physical activity and may then lead to age-related differences in physical activity of 

the elderly (Schutzer & Graves, 2004). As this research explicitly focused on older 

adults, therefore it was considered that at the early stage of this research it was 

necessary to obtain some initial insights into whether there were age-related 

differences in motivations and barriers of physical activity as well as physical activity 

behaviour, especially outdoor activities, as they were assumed to be most relevant to 

parks. An improved understanding over these issues could give a sense of the extent 

to which older adults are differed from their younger peers and establish a deeper 

understanding about the group of people being studied. 

There is a growing body of research looked into the motivations and barriers of 

physical activity among older adults (Baert et al., 2011; Schutzer & Graves, 2004). 

Frequently reported physical activity motivations included factors such as preventing 

health decline, sociopsychological benefits, appearance (i.e. look more attractive and 

younger); barriers included factors such as fear of injury, time management, poor 

health, self-efficacy and adverse environments (Buman et al., 2010; Dacey et al., 2008; 

Grossman & Stewart, 2003; Hardy & Grogan, 2009; Moschny et al., 2011a). But there 

is a lack of evidence suggesting specific aged-related differences in motivations and 

barriers for physical activity, with only a few studies were encountered. In particular, 

Justine et al. (2013) compared differences in barriers of physical activity between mid-

aged adults (aged 45–59 years) and the elderly (aged 60 and over), and it was reported 

that the two groups demonstrated similar barriers to physical activity. Moschny et al. 

(2011a) found that among older adults, those who aged 80 years and over were 

significantly more likely to report poor health as a barrier to physical activity in 

comparison to their younger peers (aged <80 years) (p=0.002). Thus, more evidence 

is needed to reveal if there are differences between older adults and younger adults to 

more effective inform physical activity interventions. 
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In terms of age-related differences in physical activity, it is not new to research. There 

have been a number of studies investigated age-related differences/changes in physical 

activity. For example, it was reported that domestic activities made up a greater 

proportion of total MVPA for older adults, while sports and exercise accounted for a 

greater proportion of total MVPA for young adults (16-24 years) (Bélanger et al., 

2011). I. Barnett et al. (2014) reported that retirement was associated with decreases 

in total physical activity, decline in transport and occupational physical activity, but 

increases in recreational and household physical activity. These studies have tended to 

measure aged-related changes/differences in physical activity based upon physical 

activity intensity, energy consumption (Caspersen et al., 2000; Milanović et al., 2013), 

or domain-specific physical activity (i.e. household, recreation) among older adults 

(Bélanger et al., 2011; Moschny et al., 2011). However, there is a dearth of evidence 

suggesting age-related differences in terms of participation in outdoor sports and 

actives in particular.  

Efforts have been made in Northern Ireland to monitor and surveillance physical 

activity at the national level, such as Northern Ireland Sport and Physical Activity 

Survey (SAPAS) (Sport Nothern Ireland, 2011), Health Survey Northern Ireland (HSNI) 

since 2010/2011. Prior to it, there were Northern Ireland Continuous Household 

Survey and Northern Ireland Health and Social Wellbeing Survey (WHO, 2018b). 

Among these, the SAPAS was identified as the most ideal databases for the purpose 

of understanding age-related differences in terms of motivations and barriers for 

physical activity, and physical activity levels and patterns between adults and older 

adults. As it is a national-wide study with explicit aim to understand physical activity 

behaviour of adults (aged 16 years and over). It not only collected physical activity 

data across the domains of household, occupation, active travel. But more importantly, 

it collected detailed information in terms of participation in 43 specified sports and 

recreational activities (i.e. tennis, jogging and cycling). In addition, it also collected 

data on motivations and barriers to participate in sport and recreational physical 

activity. Other national surveys, such as the HSNI, although it had very up-to-date 

physical activity data (2018/19), but it only collected information about physical 

activity intensity, walking and sedentary behaviour. No information about domain-

specific physical activity, sports and exercise, and motivations and barriers of physical 

activity were specified (Department of Health, 2018).  
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To conclude, SAPAS is the first research component in this study, which seeks to 

understand age-related differences in terms of physical activity levels and patterns as 

well as motivations and barriers to perform physical activity between adults (aged 16-

59 years) and older adults (aged 60 years and over). These evidence-based findings 

could facilitate basic but necessary understanding about older adults and their physical 

activity behaviour at the early stage of this research. 

 Rationale of including secondary databases – the System for Observing 

Play and Recreation in Communities (SOPARC), Belfast (Component two) 

Basically speaking, the System for Observing Play and Recreation in Communities 

(SOPARC) is a direct observational tool developed for collecting park use data by age, 

gender and ethnic groups (McKenzie et al., 2006), and it was employed to collect 

relevant information for eight parks in East Belfast. Therefore, it was named as the 

SOPARC, Belfast in this research. Rationales of including SOPARC, Belfast are given 

below. Rationales of incorporating SOPACR, Belfast are given below: 

First, although there is a substantial amount of observational studies have been carried 

out to examine park use and park-based physical activity (Evenson, Jones, et al., 2016; 

Joseph & Maddock, 2016). But the majority of them have been undertaken in the U.S, 

no studies were reported in the UK context (ibid). Generalization of findings from the 

USA or other countries to the UK might be problematic due to the variations in social, 

physical and policy environments. Therefore, it is highly needed to conduct research 

in the UK context to advance our understanding with respect this particular issue.  

Second, these studies tended to report park users by age, gender and physical activity 

levels (i.e. sedentary, walking, moderate), there was a lack of evidence suggesting how 

parks were actually used by older adults, such as the primary/secondary activities they 

engaged with in parks and places where they were observed in parks (ibid). It is 

believed that an improved understanding over this issue could give a sense of the role 

of parks in older adults’ (outdoor) physical activity as well as the what features or 

facilities of parks might be preferred and needed by them to support and encourage 

their use of parks, which could have important implications for urban planning strategy, 

park design and management (Chow et al., 2016). 

Finally, the SOPARC, Belfast could advance the knowledge obtained from the SAPAS, 

they are in a sequential order. That is, the former component (the SAPAS) firstly 
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examined age-related differences in physical activity, especially outdoor activities. But 

it was acknowledged that outdoor activities were not equivalent to park-based physical 

activities. The SOPARC, Belfast was included to further advance our knowledge on 

age-related differences in park use and park-based physical activity specifically. 

Therefore, findings from the SAPAS and the SOAPRC, Belfast are complementary to 

each other in some ways.  

In summary, the inclusion of SAPAS and the SOPARC, Belfast has a critical role in 

establishing the characteristics of physical activity behaviour and park use of older 

adults. They provide the fundamental basis for understanding the way in which older 

adults are likely to interact with the outdoor environments and parks, which may help 

to explain and interpret the relationships observed between parks and physical activity 

behaviour of them. The forthcoming sections then explain the key decision-makings 

in the process of conducting the other three components of this research (Chapters 5-

7). 

 Sample of study participants and parks 

This study is partly attached to the research project of Healthy Urban Living and 

Ageing in Place: Physical Activity, Built Environment and Knowledge Exchange in 

Brazilian Cities (HULAP) (Ellis et al., 2018). Participants in components 4 and 5 were 

a sub-sample of the HULAP. The HULAP is a research project that based on two case 

studies, Curitiba (Brazil) and Belfast (UK), which seeks to understand the impacts of 

built environment features on physical activity behaviour of older adults (aged 60 years 

and over), more details are described elsewhere by Ellis et al. (2018).  

HULAP study participants (Belfast) was drawn from the wider NICOLA study. 

NICOLA is a longitudinal study which has a representative sample of the Northern 

Ireland older adults’ population (n=8500). To be eligible for inclusion in the HULAP 

study, participants had to meet the following criteria: aged 60 years and over; self-

reported ability to walk independently without assistance; provide written consent 

form to participate in the study. The recruitment of the HULAP study aimed to 

maximize the variations of older adults in terms of neighbourhood walkability and 

socio-economic status. Therefore, quadrants of high/low neighbourhood walkability 

and high/low are socio-economic status were used to randomly select potential 

participants (Ellis et al., 2018). An invitation letter and a study information sheet were 

firstly posted to them, followed by a phone call approximately after one week to 
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confirm the willingness of participation in the HULAP study (ibid). In total, the 

HULAP study (Belfast) recruited 253 participants (mean age 71.8 years old, SD=6.6, 

and 57% male) who are mostly whites (98%).  

However, given the interest of this research - investigating the impacts of built 

environment features around parks on park use and physical activity of older adults, it 

was considered that not all HULAP participants could be included in this research 

(literally in Chapters 6&7). This was based upon an assumption that for those lived far 

away from parks, they were either less likely to go to parks or they would choose 

motorized transportation modes (i.e. cars or public transport) to go to parks. In this 

case, environmental features of park neighbourhood were supposed to have little 

influences on their use of park.  

The distinctions of whether HULAP participants have exposure to or have close 

proximity to parks were based upon the measure of whether their locations of 

residences were within a 500m radial buffer from a park. To do this, residential 

addresses of participants were firstly geo-coded using GIS, each residential point was 

taken as a centroid to draw a 500m radial buffer, for whose buffers intersected with 

park(s), they were defined as ‘park dwellers’ (N=149). Consequently, the rest of the 

participants were defined as ‘non-park dwellers’ (N=85) (see Figure 3.2). Park 

dwellers were the sample of the key quantitative component (Chapter 6), and the 

interview participants of Chapter 7 were a sub-sample of park dwellers, for more 

details, please refer to Section 7.2.2.  

Overall, the scales of exposure to parks varied across studies and there is little 

agreement on the most appropriate scale at which people should be considered as 

having access to parks. Besides, the dependency on cars and public transport has 

largely improved older adults’ mobility levels (Webber et al., 2010), which in turn 

making the conceptualization of access to park even more complicated. The 500m 

buffer was chosen primarily because that it is considered to be reflective of older adults’ 

willingness to walk in the  neighbourhood for the purposes of recreation or 

transportation (Parra, Gomez, Sarmiento, et al., 2010), and it has been used to 

determine access to services and destinations for older adults in a number of studies 

(Carlson et al., 2012; Hinrichs et al., 2019; Moniruzzaman & Páez, 2016).  
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Figure 3.2 Rational of distinguishing ‘park dwellers’ from ‘non-park dwellers’. 

All parks in Belfast were initially mapped by the HULAP research fellow SF4 using 

GIS based upon the definition of parks proposed by the International Physical and the 

Environment Network (IPEN) study (Adams et al., 2012). All mapped parks were 

cross-checked by RK5 in consistent to the Belfast base maps. In the end, the use of the 

500 radial buffers from the participants’ home resulted in 70 intersected parks across 

the study area (see Figure 3.3). 

 
4 Dr. Sara Ferguson. 
 
5 Ruibing Kou. 
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Figure 3.3 Intersected parks in the study area.  

 The definition of area around parks 

Discussions in Section 2.3.4 have highlighted the significance of undertaking research 

on the impacts of the area surrounding parks on park use of older adults. To do this, 

the area around park needs to be defined. It was decided that the areas around parks in 

this study included both park buffers and neighbourhood buffers. The two buffers were 

related, as they both represented the area surrounding parks. However, they were also 

different in the way that they emphasized on different aspects of the surrounding area.  
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The former one (park buffers) reflected the immediate environment surrounding parks, 

which was supposed to be more representative of the wider urban form surrounding 

parks, or how parks were integrated into the urban fabric; while the later one 

(neighbourhood buffers) acted as the immediate environment surrounding participants’ 

residences, which was supposed to the most proximal and influential environment in 

shaping their outdoor physical activities. It is believed that the combination of two 

indicators would be more effective in representing the area surrounding parks than by 

using only one indicator along. The next decision would involve the scales at which 

these buffers were defined, which is discussed in the section below.  

 Define buffer size 

It was decided to use 500m to define neighbourhood buffers and park buffers.  

The neighbourhood buffer was measured based upon the 500m street-network buffer. 

The rationale of the choice of 500m is the same as the way in which park dwellers and 

non-park dwellers were defined above (see Section 3.5.2). Besides, the choice of 

street-network buffer other than crow-fly buffers was for the purpose of more 

accurately reflecting the actual walking environment of older adults. 

The 500m also applied to the scale of park buffers. The relatively small buffer size, 

unlike the scales of 1km, 2km, was chosen primarily because that this research looked 

at neighbourhood and parks in close geographical proximity. In addition, unlike the 

neighbourhood buffers, which was measured according to street-network, park buffers 

were measured based upon crow-fly buffers. That was mainly because that although 

park buffers were supposed to reflect the actual environment that older adults 

interacted with to go to parks, but they are more for the purpose of delineating the 

wider urban fabric around parks. Moreover, it is important to note that the rules and 

size employed in determining the two groups of buffers have resulted in small 

percentage of spatial overlapping (see Figure 3.4). It was calculated that the intersected 

areas of park buffers and neighbourhood buffers (2752 Ha) only accounted for 21.2% 

of total area of park buffers (12990 Ha). This would ensure that the two groups of 

buffers were related, but in condition of delineating different aspects of the area 

surrounding parks.  
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Figure 3.4 Spatial distribution of park buffers and neighbourhood buffers. 

 Measure of built environment features of neighbourhood buffers and park 
buffers 

After setting the geographic areas around parks, the following decision then involved 

how the areas could be effectively measured in response to research questions and 

research interests. As mentioned above, the two groups of buffers (neighbourhood and 

park buffers) were used to represent the area surrounding parks, with neighbourhood 

buffers represented the most proximal and influential environment surrounding the 

locations of residences that having impacts on older adults’ physical activity, and the 

park buffers represented the macroscale urban form of the immediate areas 
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surrounding parks. Key principles of selecting the most appropriate measurement 

include: 1) applying the same measurement for the two groups buffers in order to make 

the findings comparable to each other, 2) the ideal measurement should meet the 

criteria of being able to characterize the macroscale feature of urban form as well as 

to measure the built environment features that are correlated to older adults’ physical 

activity. The process of decision-making is described below.  

The measurements of the built environment features could be classified into three 

groups: 1) self-reported environment measures; 2) environmental audits and 3) the 

GIS-based approaches. In terms of self-reported environment measures, such as the 

Neighbourhood Environment Walkability Scale (NEWS) (Cerin et al., 2009), the South 

Carolina instrument and the St. Louis instrument (Brownson et al., 2004). They tend 

to measure participants’ perceptions in terms of the extent to which the physical and/or 

social environments are conducive to their physical activity behaviour. For example, 

the NEWS is the most frequently used instrument to measure physical environmental 

attributes (Van Cauwenberg et al., 2011). The NEWS is consisted of 67 items which 

are grouped into eight multi-item subscales, including perceived residential density, 

proximity to services and facilities, ease of access to services and facilities, street 

connectivity and so on (Cerin et al., 2009). The items being assessed are somehow 

representative of features of urban form, such as residential density, land use mix and 

land use access. But it might be problematic and misleading if such self-reported 

measures are used to assess park buffers, as older adults are supposed to be familiar 

with their neighbourhood but not the environments surrounding parks, this could 

potentially lead to recall bias and mistakes. Therefore, self-reported measures of the 

built environment were excluded.  

In terms of environment audit tools, such as the Physical Activity Resource Assessment 

(PARA) (R. E. Lee et al., 2005), the Senior Walking Environmental Assessment Tool 

(SWEAT) (Cunningham et al., 2005) and the Microscale Audit of Pedestrian 

Streetscapes (MAPS) (Millstein et al., 2013). They were developed to capture 

microscale features of the built environment, such as sidewalks/road width of crossings. 

Apparently, such audit tools are not capable of characterizing the macroscale features 

of urban form.  
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In the end, it was decided to use the GIS-based approach – the walkability index 

developed by Frank et al. (2010) to measure the built environment features of the area 

surrounding parks. The walkability index was developed to study the influences of 

environmental factors on the choice of transportation mode, and it  originally contains 

four components which are street connectivity, residential density, land use mix and 

retail floor area ratio (Frank et al., 2010). The objectively measured composite variable 

has now been widely used in studies of physical environment and physical activity of 

older adults worldwide, and there is an substantial amount of evidence suggesting that 

it is a consistent environmental correlate of older adults’ recreational physical activity 

(Van Cauwenberg et al., 2018), active travel (Cerin et al., 2017) as well as total 

physical activity and walking (D. W. Barnett et al., 2017). Additionally, the 

components included in the composite variable, such as residential density, street 

connectivity and land use mix are effective indicators of urban form (Frank et al., 

2005). To conclude, the walkability index was identified as the most appropriate 

measurement for both neighbourhood buffers and park buffers, as it met the principles 

mentioned in the beginning of this section. Meanwhile, the objective measurement 

could avoid the potential bias resulted from applying self-reported instruments for park 

buffers.  

 Measure of park quality 

The literature review presented in Section 2.3.5 has identified that there is a lack of 

evidence in terms of what specific internal park features are correlated with park use 

and physical activity of older adults. To study this issue and to address this gap, the 

choice of measure of park features needs to be made. 

The frequently used measures of park features could be classified into two categories, 

one is through self-reported methods, another is through environmental audit tools, 

either in person or virtually. Self-reported methods tend to capture individuals’ 

perceptions towards park features and characteristics and they have been employed in 

a number of studies (Akpinar, 2016; Bai et al., 2013; Koohsari et al., 2013; Sugiyama 

& Thompson, 2008). Self-reported methods usually set a multiple-point scale and ask 

participants the extent to which they would rate the importance of certain features of 

parks (Akpinar, 2016) or the extent to which to agree/disagree the statements devised 

by researchers about park features, for example, “parks in my  neighbourhood are 

attractive” (Bai et al., 2013). Besides, a wide range of studies have made 
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environmental assessments on parks objectively (Aliyas et al., 2019; Hillsdon et al., 

2006; Kaczynski et al., 2008; Kaczynski, Besenyi, et al., 2014; Knapp et al., 2019). 

The most frequently used in-person park audit tools in studies of parks and physical 

activity include Community Park Audit Tool (CPAT) (Kaczynski et al., 2012) and 

Environmental Assessment of Public Recreation Spaces (EAPRS) (Saelens et al., 2006). 

Recently, ‘remote’ methods have been proposed to overcome the limitations of direct 

observation. For example, Public Open Space Desktop Auditing Tool (POSDAT) was 

developed and validated as a reliable tool to audit park quality using Google Earth 

and/or Google Street View (Edwards et al., 2013).  

The choice of park measure had firstly excluded self-reported measures. This was 

partially because that HULAP participants were under the pressure of completing an 

already extensive survey form, which was consisted of items relating physical activity, 

perceptions about neighbourhood, demographics and psychosomatics. Adding an 

additional of block of park features may increase the likelihood of failing to complete 

HULAP survey forms. But more importantly, the exclusion of self-reported measures 

of park feature was primarily because that they are designed to capture individuals’ 

general perceptions towards to park features and characteristics rather than actual and 

objective information. Data collected self-reported measures appears to be more 

general and abstract, while environmental audit tools are capable of collecting more 

detailed, solid and objective built environment features of parks. For example, both 

self-reported measures and park audit tools could collect park quality data by distinct 

groups, such maintenance, park aesthetic features. While, within each group, audit 

tools could collect detailed information in a manner of the number of, 

presence/absence of, and condition of a particular park feature (i.e. lakes, benches and 

football pitch) rather than general perceptions towards them as collected by self-

reported methods. 

The next step then involved the choice of a particular park audit tool. The most 

frequently used in-person park audit tools in studies of parks and physical activity 

include Community Park Audit Tool (CPAT) (Kaczynski et al., 2012) and 

Environmental Assessment of Public Recreation Spaces (EAPRS) (Saelens et al., 2006). 

Recently, ‘remote’ methods have been proposed to overcome the limitations of direct 

observation. For example, Public Open Space Desktop Auditing Tool (POSDAT) was 

developed and validated as a reliable tool to audit park quality using Google Earth 
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and/or Google Street View (Edwards et al., 2013). Remote audit tools are generally 

considered to be more feasible, less time-consuming and at lower cost. However, it is 

noticeable that there are certain built environment characteristics that cannot detected 

by remote sensing methods (i.e. path quality) or have been demonstrated to have low 

concordance to field observation on particular features, such as path surface, physical 

disorder (Gullón et al., 2015; Rundle et al., 2011). For example, POSTDA can evaluate 

the presence/absence of path within or around parks, but it is unable to give precise 

indication of more micro-scale level characteristics of path quality (i.e. path surface, 

path width) which have been found to be significantly correlated with older adults’ 

walking (Edwards et al., 2013; Zhai & Baran, 2017). Besides, it was noted that in order 

to reach a higher reliability, some items had been removed from POSDTA, such as the 

existence/absence of picnic tables and cafes (Edwards et al., 2013). While, cafes were 

one of the most preferred attributes of parks by older adults (Alves et al., 2008; 

Aspinall et al., 2010). Therefore, to be more accurately assess the built environment 

features of parks that older adults interacted with, it was decided to carry out direct 

observation, this would then be limited to CPAT and EAPRS. Finally, it was decided 

to employ CPAT to measure park features and characteristics in this research. First, it 

was because that in condition that sufficient and detailed park quality data were 

collected, CAPT is more feasible and compact tool in applications. To specify, CPAT 

is consisted of 4 sections and approximate 60 items, and it could comprehensively 

measure park access, park amenities, park facilities, park aesthetic features as well as 

the surrounding neighbourhood. While, in comparison, EAPRS is a much more 

extensive and intensive tool. It comprises 16 sections and about 750 items, the 

employment of it will be extremally time-consuming and unnecessary as it may collect 

a substantial amount of data that might be not included in further data analyses. Second, 

the observer (RK) had training resources for CPAT. RK was trained by an experienced 

research CC in terms of how to collect accurate park quality data using CPAT before 

carrying out data collection in fields.  

 Physical activity and park use measures  

The previous sections have discussed key issues in the process of measuring the built 

environment features in and around parks. Another key element in exploring the 

associations is to gather accurate data on physical activity, park use and park-based 

physical activity themselves. The physical activity and park use data used in this thesis 
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(Chapter 6) were accessed from the HULAP research project. To justify for the 

decision of relying on the HULAP research project and not collecting any further 

physical activity data, a review of the measures of physical activity, park use and park-

based physical activity is given below first, followed by the more detailed information 

about measures of physical activity and park use employed in the HULAP project.  

 A review of measures of physical activity, park use and park-based 

physical activity 

It is noted that, in the existing literature, a range of self-reported, objective and 

observational measures have been used to assess park use and physical activity 

(Bancroft et al., 2015; Evenson, Jones, et al., 2016; Joseph & Maddock, 2016; Van 

Cauwenberg et al., 2015). Different measures represent different aspects of park use 

and physical activity, and a combination of measures could help us to understand the 

complex physical activity behaviour (Kelly et al., 2016). 

 Self-reported measures of physical activity and park use 

Self-report measures are defined as “self- administered or interviewer-administered 

questionnaires, activity logs or diaries, and for young children, proxy reports” (Sallis 

& Saelens, 2000, Page 1), and they are generally considered as a convenient way of 

collecting data from large samples at low cost (ibid). In the studies of parks and 

physical activity (of older adults), self-reported measures of physical activity and park 

use could be classified into three categories, including: 1) context-free self-reported 

physical activity questionnaire (i.e. International Physical Activity Questionnaire) 

(Van Cauwenberg et al., 2015, 2017), 2) context-specific self-reported park use and 

park-based physical activity (Kaczynski, Koohsari, et al., 2014) and context-specific 

travel diaries (Stewart et al., 2016, 2018a) . 

• Context-free self-reported physical activity questionnaire 

Context-free self-reported physical activity questionnaires, such as International 

Physical Activity Questionnaire (IPAQ), Global Physical Activity Questionnaire 

(GPAQ) and Recent Physical Activity Questionnaire (RPAQ), were designed to assess 

physical activity across the four domains including recreation, occupation, 

transportation and household and they are feasible to collect physical activity data at a 

population level. The reliability and validity study of IPAQ was conducted by Craig 

and colleagues in 14 centres in 12 countries and it is suggested that IPAQ is a reliable 
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instrument that can be used to assess the physical activity of a wide variety of 

demographic groups in diverse settings (Craig et al., 2003). Additionally, IPAQ has 

been validated for older adults in Hong Kong (China) (Cerin et al., 2012), in the UK 

(Cleland et al., 2018) and in Belgium (Van Holle, De Bourdeaudhuij, et al., 2015), 

although issues of over report (Van Holle, De Bourdeaudhuij, et al., 2015) and under 

report  moderate to vigorous physical activity (MVPA) were found (Cleland et al., 

2018). Similarly, GPAQ and RPAQ were validated by Bull et al. (2009) and Golubic 

et al. (2014) respectively.  

These self-reported questionnaires have been frequently used in studies to investigate 

the associations between physical activity and parks. As parks/public open spaces are 

important environmental settings for recreational physical activity, most research has 

focused on the domain of recreation, for example in Perth, Australia (recreational 

walking) (Sugiyama et al., 2010, 2015), in Sao Paulo, Brazil (recreational walking) 

(Florindo et al., 2017) and in Victoria, Australia (recreational walking and recreational 

MVPA) (Van Cauwenberg et al., 2017). Besides, parks are also destinations, it is 

assumed that park visits may promote transportation physical activity as well, however 

there is a scarcity of evidence about it. In particular, Veitch et al. (2013) suggested that 

park visits were positively related to transportation physical activity of adults. It is 

implied that more research is needed to understand what built environment features of 

parks are associated with transportation physical activity of older adults, potentially 

through the pathway of park visits.  

Although these context-free self-reported measures of physical activity indicate 

domain-specific information of physical activity (i.e. leisure, transportation), it is 

noted that these measures may include some physical activity that is not relevant to 

parks (i.e. walking in neighbourhood), which could therefore mislead the observed 

relationships (Giles-Corti, Timperio, et al., 2005). For example, it is suggested that 

characteristics of urban green spaces are correlated with physical activity in the nearest 

urban green space, but not with general physical activity (Schipperijn et al., 2013). 

Therefore, the inclusion of context-specific measures of physical activity is important 

for the clarifications of the relationship. 

• Context-specific self-reported park use and park-based physical activity  
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Efforts have been made to assess context-specific physical activity (i.e. park use and 

park-based physical activity) using methods such as self-reported measures 

(Kaczynski, Besenyi, et al., 2014; Mowen et al., 2007; Schipperijn et al., 2013), travel 

diaries and logs (Kaczynski et al., 2008, 2009; Lackey & Kaczynski, 2009). These 

often include questions around frequency, duration, and time spent being physical 

active in a park. The self-reported way of measuring park usage is easy to be conducted 

in large samples, although these are subject to recall bias, especially when working 

with older adults, as recall of physical activity requires higher levels of cognitive 

ability and memory, while older adults are more likely to have poor memory and lower 

cognitive ability (S. L. Murphy, 2009; Sallis & Saelens, 2000). Objective methods, 

such as GPS sensors and observational tools, are considered to be helpful to 

complement these self-reported measures,  

 Objective measures of physical activity, park use and park-based 

physical activity 

Objective measures of physical activity are increasingly used to overcome the 

limitations of self-reported measures, such as the use of heart rate monitoring, 

pedometers, motion sensors (i.e. accelerometer, Fitbit) (Grant et al., 2008; S. L. 

Murphy, 2009; Tully et al., 2014). These measures have their own strengths and 

limitations. For example, pedometers record steps, but do not indicate time spent 

walking or the activity intensity (Grant et al., 2008). In addition, their accuracy 

decreases with slower walking speed, therefore it is problematic when working with 

older adults with slower gait speeds (Martin et al., 2012).  

Accelerometers are widely used in the objective measurement of physical activity, as 

they record the amount, intensity (including approximate estimates of energy 

expenditure), frequency and duration of activity on a second-by-second basis, over 

days or weeks if needed (Davis et al., 2007; S. L. Murphy, 2009). But accelerometers 

are unable to indicate the purpose of physical activity, the absence of domain-specific 

physical activity information makes it difficult to reveal the relationship between the 

built environment and physical activity. To overcome this limitation, it has been noted 

that in active living research, there is an innovative approach which combines 

accelerometers, Global Positioning System (GPS), and Geographic Information 

System (GIS) (Jankowska et al., 2015). Generally, this approach allows us to know 

where, what intensity and how long the physical activity is conducted and provides a 
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way of investigating the actual interactions between the built environment and physical 

activity in real time from a more dynamic perspective (James et al., 2016). Compared 

to context-free self-reported physical activity measures, which include some physical 

activity that is not relevant to parks (Giles-Corti, Timperio, et al., 2005), this approach 

appears to be a more accurate way of assessing physical activity that occurs in parks 

directly (park-based physical activity) and indirectly (travel to and from parks). For 

studies that have used this approach, park visits appear to be positively related to 

higher levels of physical activity, and contribute to a more active lifestyle (Dewulf et 

al., 2016; Evenson, Jones, et al., 2016; Joseph & Maddock, 2016; Stewart et al., 2016). 

However, fewer studies have employed this approach to investigate the interactions 

and associations between parks and physical activity behaviour for older adults, which 

may potentially due to the challenges of costs, technics, analysis and ethics (James et 

al., 2016). 

 Observational methods 

The methods discussed above are used at either a population level (i.e. self-reported 

physical activity questionnaire) or an individual level (i.e. accelerometers). They are 

other methods that measure park usage at the park level, such as direct observation, 

gate count and survey (WHO, 2016c). Park-based measures focus on the place – parks 

rather than the individual use of parks, aiming to collect information on how a specific 

site is used by the public. Among these measures, System for Observing Play and 

Recreation in Communities (SOPARC), a direct observation instrument, has been 

approved with high reliability (McKenzie et al., 2007) and has been widely used in a 

wide range of contexts, for example in the USA and Belgium (Van Dyck et al., 2013), 

Australia (Veitch et al., 2015), Brazil (Parra, McKenzie, et al., 2010) and China (Tu et 

al., 2015). SOPARC studies have been  predominately conducted in the USA and there 

is a lack of evidence from the UK contexts (Joseph & Maddock, 2016). Although 

SOPARC is a feasible way of capturing park usage, but it has a limitation of not being 

able to indicate duration of physical activity, because it is based upon momentary 

sampling. In addition, it only has three broad categories of physical activity levels 

(sedentary, walking, vigorous) which makes a detailed analysis of activity intensities 

impractical (McKenzie et al., 2007). 
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 Summarizing measurements of physical activity behaviour for park 

studies 

The identification of appropriate measures of park-related physical activity is 

fundamental in studies investigating relationships between parks and physical activity. 

Physical activity is a complex behaviour, it has different domains (i.e. occupation, 

leisure), dimensions (i.e. duration, frequency), correlates and determinants (i.e. where, 

when) (Kelly et al., 2016), so there is no single method that can give the full 

information of physical activity behaviour. From the discussion above, it enables us to 

detail that: 1) context-specific measures of physical activity should be considered in 

case that the location is a concern (i.e. parks and physical activity); 2) different 

methods measure different aspects of physical activity. For example, doubly labelled 

water is widely considered as the “gold standard” of measuring energy expenditure (S. 

L. Murphy, 2009), direct observational tools are appropriate for assessing specific 

behaviours (i.e. walking, sitting, sports) and accelerometers are appropriate for 

assessing total body movement (Kelly et al., 2016); 3) their outcomes are not 

necessarily comparable to each other. For example, accelerometers are good at 

detecting total body movement, while self-reported measures report time periods 

engaged with a specific activity with longer durations. It was suggested that they are 

distinct measures and they are not equivalent to each other (Troiano et al., 2014). It 

implies that the employment of multi-metrics measures of physical activity is essential 

for understanding the complexities of physical activity behaviour. But it is notable that 

in the studies of parks and physical activity, the majority of them have only used a 

single measure of physical activity, which calls for the combination of multi-

dimensional measures of physical activity to reveal the impacts of environmental 

factors of parks on physical activity and park use of older adults (Bancroft et al., 2015; 

Schipperijn et al., 2013; Van Cauwenberg et al., 2017). It is believed that this gap was 

largely addressed by the present study, as it incorporated a range of physical activity 

measures, from observational instrument (SOPARC) (Chapter 4) to the combination 

of both objective and self-reported measures of physical activity and park use (Chapter 

6). 

 Choice of physical activity and park use measures in this study  

The physical activity data presented in Chapter 6 was completely drawn from the 

HULAP. In HULAP, physical activity data was collected using a mixed of self-

reported and objective methods. First, the HULAP participants were asked to complete 
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the International Physical Activity Questionnaire (long form) – IPAQ (long form), 

self-reported park use was also included. IPAQ (long form) was used to measure self-

report physical activity levels across four domains including household, transportation, 

recreation and work in the last seven days (Hagströmer et al., 2006). It was recently 

validated for older adults in the UK, and it was suggested that it had 

moderate/acceptable levels of validity (r = .430 –.557) for accelerometer derived 

moderate to vigorous physical activity (MVPA) (Cleland et al., 2018). In addition, they 

were also asked to wear GPS (Qstarz BT-Q1000XT) and accelerometer devices 

(Actigraph GT3X) for seven consecutive days. The supplement of GPS and 

accelerometer entails the matching of environmental settings with objectively 

measured physical activity. That is, whether or not older adults had visited a park or 

had performed physical activity in parks in the last seven days could be identified.  

The decision of not collecting any further quantitative physical activity and park data 

for this research was mainly because that the HULAP had already employed multi-

metrics measures of physical activity. A set of self-reported domain specific, park use 

and objectively physical activity were all included, which was considered to be 

sufficient to answer the research questions.  

This study then calculated and processed physical activity data including: 1) minutes 

of recreational walking and transport walking in the last seven days (>=10 mins vs.<10 

mins), 2) self-reported park use (yes/no) and 3) park use measured by accelerometer 

and GPS from HULAP. More details are given in Section 6.2.4. Recreational walking 

was included in this study given the idea that parks provide important settings for 

recreational walking. Transportation walking was included given the fact that parks 

act as important destinations for active travel. Self-reported park use and objectively 

measured park use were included as they provide direct information to park use. 

Physical activity measures are not equivalent to each other (Troiano et al., 2014), the 

multi-metrics measures of physical activity employed in this study is believed to be 

helpful to exploring its association with the built environment from different 

perspective. More details of the relevant survey questions of the HULAP is shown in 

Appendix B. 
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 Walking interviews 

The motivations and rationales of incorporating a qualitative component (Chapter 7) 

in this research were described in Section 3.4. This section explains the choice of the 

mobile qualitative method – walking interviews.  

This qualitative component employed a mobile method – walking interviews, a form 

of interviewing conducted by researchers accompanying participants walking around 

in their familiar environments, such as neighbourhoods, or local destinations. 

Participants are encouraged to talk about the perceptions of and the experience with 

the local environment. Contrasted to static interview methods which were frequently 

criticized for overlooking the fact that people’s everyday life is always on systematic 

movements (Sheller & Urry, 2006). Walking interviews have attracted great academic 

attention by researchers in recent years. In the process of walking interviews, both 

participants and interviewers are exposed to the physical environments of interest, 

physical environments work as prompts to interviewees and thus they are more likely 

to recall information at the time of exposure to surrounding environments (Leon & 

Cohen, 2005). This makes the interactions between environments, participants and 

interviewers possible and appears to be a promising strategy to understand how people 

perceive surrounding environments and to elicit place-related information and new 

themes that would not generate from traditional interviews (Evans & Jones, 2011). 

Walking interviews were believed to be an appropriate method for this component. 

Although it may have a drawback of losing insights of older adults who were unable 

to walk independently for a relatively long time (about 40 min). In this case, sedentary 

interviews were carried out alternatively. All walking interviews were video-recorded 

using a Go-Pro Camera (Model 6) in an attempt to link perceptions of older adults with 

contextualised environment. 

 Summary  

This chapter has described the overall research design and provided a detailed 

justification of the inclusion of secondary databases and choice of methods and 

approaches in this research. It is noted that this research has drawn on secondary 

databases, supplemented by originally collected data. A table is shown below to 

distinguish the original work undertaken by RK from others (see Table 3-1). 

 



 

 
 

79 

Table 3-1 Identification of original work by RK.  

Component Individual task 
Work undertaken 

by RK is checked 

Component 1 

SAPAS data collection / 

SAPAS data processing / 

SAPAS data cleaning and analysis Ö 

Component 2 

SOPARC, Belfast data collection / 

SOPARC, Belfast data processing / 

SOPARC, Belfast data cleaning and analysis Ö 

Components 3&4 

HULAP survey data collection / 

HULAP survey data processing Ö1 

HULAP survey data cleaning and analysis Ö 

HULAP GPS and accelerometer data collection / 

HULAP GPS and accelerometer data processing / 

HULAP GPS and accelerometer data cleaning and 

analysis 
Ö 

Mapping parks and HULAP participants in case 

study area 
/ 

Mapping neighborhood buffers Ö 

Mapping park buffers Ö 

Compute neighborhood walkability / 

Compute park buffer walkability Ö 

Park quality data collection Ö 

Park quality data processing Ö 

Park quality data cleaning and analysis Ö 

Component 5 

Interview data collection Ö 

Interview data transcription Ö2 

Interview data analysis Ö 

Notes: 1: RK processed HULAP survey data with other HULAP researchers; 2: interview was transcribed by RK 
and a private transcription company,  

The following chapters then present more detailed information of methods employed 

in each individual component, and their data analyses and results, beginning with the 

descriptive analyses of the SAPAS and the SOPARC, Belfast to contextualise the 

physical activity levels and patterns and park use of older adults in the case study area. 
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Chapter 4. Understanding physical activity and park use of 
older adults 

 Chapter overview 

Follow on the research design chapter, this study begins with a chapter consisted of 

two components with an aim to understand age-related differences in terms of physical 

activity behaviour, motivations and barriers to physical activity as well as how parks 

are used by older adults. This will be achieved by the analyses of two databases, 

namely the Northern Ireland Sport and Physical Activity Survey (SAPAS) and the 

System for Observing Play and Recreation in Communities (SOPARC), Belfast 

respectively, as discussed in Section 3.5.1. 

 Component one: exploring physical activity levels and patterns of 
older adults in Northern Ireland – analysis of the Northern Ireland 
Sport and Physical Activity Survey (SAPAS)  

 Overview and objectives 

Rationale of undertaking a descriptive analysis of the SAPAS was described in detail 

in Section 3.5.1-1). Briefly speaking, given the overall research objective – 

understanding the associations between built environment features in and around parks 

and physical activity  behaviour of older adults, it was considered to be necessary to 

obtain some initial insights into the physical activity behaviour of older adults, 

especially outdoor activities as they were assumed to be most relevant to parks. 

Meanwhile, it was also important to understand the barriers and motivations of 

physical activity to older adults. To achieve these objectives, a decision was made to 

carry out a secondary analysis of a national-wide cross-sectional database - the 

Northern Ireland Sport and Physical Activity Survey (SAPAS), which aimed to answer 

two specific questions: 1) what are the physical activity levels and patterns of older 

adults in Northern Ireland; 2) how do older adults perceive the effects of different 

levels influence (individual level, social level and environmental level) on their 

physical activity behaviour.  

 Methods  

 Survey design  

The Northern Ireland Adult Sport and Physical Activity Survey (SAPAS) was 

commissioned by Sport Northern Ireland with an aim to establish a comprehensive 
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understanding of the physical activity behaviour of adults (aged 16 years and over) 

across four physical activity domains including: household, occupation, active travel, 

and sport and recreation (Sport Nothern Ireland, 2011). Data was collected by face to 

face interviews using Computer Assisted Personal Interviewing (CAPI) by an external 

marketing company at the respondents’ home. There was a total number of 4,653 

adults (aged 16+ years), and the fieldwork was carried out from 23rd July 2009 to 10th 

August 2010 continuously. Data collection lasted for 12 months to account for 

seasonality.  

 Sample of participants 

The SAPAS sampling strategy involved three stages in order to construct a random 

probability sample. It firstly applied a random selection of Electoral Wards within each 

Local Government District, and then applied a random selection of output areas for 

each selected Electoral Wards, and finally applied a random selection of address from 

each selected output areas using Royal Mail’s Postal Address File. The “last birthday 

rule” was used to select an individual aged 16 years and over within each selected 

household. The overall response rate of the survey was 55% (Sport Nothern Ireland, 

2011).  

This component directed particular attention to older adults. The definition of older 

adults was discussed in the Appendix A and it was determined that older adults in this 

study was defined as aged 60 years and over. To ensure comparability, this definition 

has been used throughout the sub-studies. What is more, given the large sample size 

of the SAPAS, and the evidence suggesting a range of functional capacity of older 

adults (WHO, 2002), older adults were further subdivided into three groups of “young 

old” (aged 60-74 years), “middle old” (aged 75-84 years) and “oldest old” (aged 85+ 

years) according to the thresholds suggested by Cohen-Mansfield et al. (2013) with an 

aim to provide more insights into the physical activity behaviour of older adults. 

 Measures 

Survey questions were specifically developed with relevance to sport participation and 

physical activity. Respondents were asked to answer type, frequency, intensity, and 

duration of physical activity they carried out in the household, occupation, active travel, 

and sport and recreation domains in the last seven days, using the Global Physical 

Activity Questionnaire (GPAQ) (Bull et al., 2009). In addition, they were also asked 
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what factors have stopped them participating in sport and recreational physical activity 

(i.e. barriers), and what would encourage them to participate in physical activity in the 

future (i.e. motivations). Demographic variables such as age, gender, and marital status, 

and health-related variables including smoking behaviour, dietary behaviour, 

perceived health and well-being, self-reported height and weight were also included in 

the survey. The questions used from the SAPAS is shown in Appendix C. 

 Moderate to vigorous physical activity 

To derive the physical activity levels and patterns6 of older adults, the total minutes of 

moderate to vigorous physical activity (MVPA) in the last seven days, and the total 

minutes of MVPA of each physical activity domain including recreation, 

transportation, occupation, and household were calculated respectively. To further 

specify, recreational domain included walking and cycling for recreation and sport 

participation in activities such as basketball, bowls jogging, gymnastics; occupational 

domain included walking, cycling, manual labour and other physical activity have 

been done during work; transportation domain included walking and cycling for 

getting to somewhere; and finally household domain included housework, DIY, 

gardening, and other specified physical activity related to household. 

Respondents were asked to recall the time they gave spent doing a physical activity 

(³10 minutes) in the last seven days across the four domains. For each domain, 

additional questions were asked to determine the efforts required in order to derive 

intensity. For example, the walking speed was rated at a 4-point scale - a slow pace, a 

steady average pace, a fairly brisk pace and a fast pace. Walking estimated at a “slow 

pace” or “steady average pace” was classified as low intensity. If estimated at “a fairly 

brisk” or “fast pace”, it was classified as moderate to vigorous intensity (M. H. Murphy 

et al., 2012). Given these variables, minutes of MVPA in the last seven days of each 

domain was calculated, and the total minutes of MVPA in the last seven days was the 

sum of the minutes of MVPA across the four domains. The rationale of focusing on 

minutes of MVPA is because this is defined as the level required for health-enhancing 

benefits (WHO, 2010a).  

 
6 Physical activity levels mean the total minutes of MVPA and/or total minutes of MVPA across the 
four physical activity domains; while physical activity patterns mean the distribution of total minutes 
MVPA across the four domains of older adults and their engagement with different outdoor physical 
activities.  
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 Sport participation 

Respondent indicated whether they have participated in a specific sport or physical 

activity in the last seven days. A total number of 43 sports and physical activities were 

listed in the questionnaire; what was not included in the questionnaire needed to be 

specified by respondents themselves. Respondents were asked to answer “on which 

days they have participated in a sports/ activities in the last seven days, how long in 

total they spent in doing the sports/ activities in the last seven days, and what was the 

physical activity intensity of the sports/ activities they performed”. 

Sports and physical activities were categorized into different groups based upon the 

speculations where these are likely to take place, to try to link sport participation to 

the built environment, especially to parks. Therefore, sports/ activities were firstly 

divided into two general groups: 1) indoor activities, and 2) outdoor activities. Outdoor 

activities were further divided into two subgroups: 1) outdoor activities WITH formal 

facilities required, and 2) outdoor activities WITHOUT formal facilities required (see 

Table 4-1).  It was assumed that outdoor physical activities are those have the potential 

linkage with parks.  

Table 4-1 Classifications of sports and physical activities. 

Categories Sports and activities Total number 

Indoor activities 

Badminton; basketball; bowls (indoor); darts; dance; 
exercise bike; football/scorer (indoor); gymnastics; ice 
skating; keep fit; martial arts; netball; snooker; squash; 
swimming/diving; Table tennis; tenpin bowling; weight 

training; yoga 

19 

Outdoor activities (with 
formal facilities required) 

American football; bowls (outdoor); camogie; cricket; 
football/scorer (outdoor); Gaelic football; golf; hockey; 

hurling; motor sports; rugby; shooting; skiing; 
snowboarding; tennis; track and field athletics; 

16 

Outdoor activities 
(without formal facilities 

required) 

Angling/fishing; canoeing; cycling; horse riding; jogging; 
walking; windsurfing; yachting/dinghy; 

8 

 

 Barriers of participating in sports and recreational physical activity 

Respondents who last participated in sports between 1-5 years ago, were identified as 

“ex-participants”. For those who never participated in sports, they were identified as 

“never-participants”. These two groups were asked different survey questions.  

For ex-participants, they were asked “what are the reasons that stopped them 

participating in sport and recreational physical activity (multiple choice)”. A total 

number of 14 options were provided, which were grouped into three major categories, 
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including individual level, social level, and environmental level, based upon the socio-

ecological model for health behaviour proposed by Sallis et al. (2006).  

To summarize, individual level reasons mainly covered intrapersonal and health-

related issues such as personal health and self-consciousness; social level reasons 

included issues of social support and social networks; environmental level reasons 

were relevant to facilities and transportation. It is noted that the options were mostly 

clustered in individual level and social level, with only two options relevant to 

environmental aspects, this may lead to a result that the significance of environments 

were overlooked by the respondents (see Table 4-2). 

Table 4-2 Classification of barriers that have stopped respondents participating in sports and 

recreational physical activity.  

Level of influence Factors 
Total number of 

options 

Individual level 
Injury or illness; too old; lost interest; wasn’t very good; 

too expensive; laziness; self-consciousness 
7 

Social level 
Friends stopped playing; too busy – family constraints; 
too busy – other; moved house/job and lost contact with 
sport; left school/university and lost contact with sport 

5 

Environmental level No quality facilities available; transport difficulties 2 

For never-participants, they were asked to answer - “why have you never participated 

in sport and recreational physical activity (multiple choice)?” Options provided were 

similar but less than those for ex-participants. Classifications of these are shown in 

Table 4-3. In addition, it is notable that there was only one option related to 

environmental issues, which was “transport difficulties”, again this may lead to 

environmental level of influence being overlooked.  

Table 4-3 Classification of barriers for people who never participated in sport and recreational physical 

activity.  

Level of influence Factors Total number of options 

Individual level 
Injury; disability; no interest; too 

expensive 
4 

Social level Friends don’t play; too busy 2 
Environmental level Transport difficulties 1 

 

 Motivations of participating in sport and recreational physical 

activity 

“Non-participants” and “sports participants” were asked to answer the motivations for 

them to participate in sport and recreational physical activity. “Non-participants” was 

defined as people who have not participated in sport in the last 12 months but are 

willing to do it in the future They were asked “what would encourage you to participate 
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in sport and recreational physical activity in the future (multiple choice)”?  “Sports 

participants” was defined as people who have participated in sport in the last 12 months. 

They were asked “what would encourage you to take part in sport and recreational 

physical activity more often than you do at the moment (multiple choice)”? Similar to 

the classifications of barriers, the motivations of sport participation and recreational 

physical activity for “non-participants” and “sport participant” (see Table 4-4) were 

also grouped into the three levels of individual, social and environmental. “Non-

participants” and “sport participants” were given the same options which enabled 

comparisons between the two groups.  

Table 4-4 Classification of motivations for both “non-participants” and “sport participants”. 

Level of influence Factors Total number of options 
Individual level Cheaper admission prices 1 

Social level Better opening hours; people to go with 2 

Environmental level 

Facilities nearer to home/work/; Better quality 
facilities; Better information on facilities I 
could see; Support for my specific needs; 

Improved transport/access; Help with childcare 
facilities 

6 

 
 Statistical analyses  

This component explored the physical activity levels and patterns of older adults as 

well as the perceived barriers and motivations for sport participation using descriptive-

dominated statistical analysis approaches. Findings of older adults were compared 

with those of adults to gain more insights. A range of issues such as how many 

respondents achieved the government recommended levels for physical activity 

(Department of Health and Social Care, 2019), what were the outdoor activity patterns 

of them, and what were the barriers and motivations for them to participate in sport 

and recreational physical activity were covered.  

Data was analysed using IBM SPSS Statistics 23 (IBM Corp, 2015). Descriptive 

statistics, frequencies and cross-tabulations were used to show findings. One-way 

ANOVA was used to compare the motivations and barriers of physical activity 

behaviour between adults and older adults.  

 Results 

 Demographic characteristics 

A total number of 4,653 respondents completed the SAPAS. Those who did not report 

their age (n=17) were excluded from analysis as they could not be designated to a 
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specific age group (i.e. adults or older adults). Table 4-5 illustrates demographic 

characteristics of the respondents overall (n=4636) and by adults (n=3243) versus 

older adults (n=1393). The majority of respondents were female (57.6%), white 

(99.1%), and between the ages of 16 and 59 years old (70.0%, data not shown). 

Table 4-5 Demographic characteristics of respondents overall and by adults versus older adults 

(n=4636)  

Demographic 
variables 

  
Adults 

(n=3243)   
Older adults 

(n=1393)   
Total (n=4636) 

  N %   N  %   N  % 

Gender Male 1368 42.2%  596 42.8%  1964 42.4% 

 Female 1875 57.8%  797 57.2%  2672 57.6% 

Race White 3202 98.7%  1391 99.9%  4593 99.1% 

 Other 41 1.3%  2 0.1%  43 0.9% 

Education None or primary 1 668 20.6%  804 57.7%  1472 31.8% 

 Secondary 2 1726 53.2%  322 23.1%  2048 44.2% 

 Tertiary 3 644 19.9%  133 9.6%  777 16.8% 

 Others 4 205 6.3%  134 9.6%  339 7.3% 
Personal 
income 

  

<£10,000 1020 39.7%  586 55.8%  1606 44.4% 

£10,000 - £25,000 1076 41.9%  415 39.5%  1491 41.2% 

≥ £25,000 474 18.4%   50 4.7%   524 14.5% 

1 “None or primary” included no formal qualifications and till studying. 
2 “Secondary” included GCSE (including NVQ Level 2), GCE 'O' Level (including CSE Grade 1), Senior 
Certificate, BTEC (General), BEC (General); BETC (National), TEC (National), BEC (National), ONC, OND; 
GCE 'A'-Level (including NVQ Level 3); BTEC (Higher), BEC (Higher), TEC (Higher), HNC, HND. 
3 “Tertiary” included Bachelor degree or equivalent; Masters/PhD or equivalent; 
4 “Others” included other Vocational qualifications and other. 

 Physical activity levels and patterns of the Northern Ireland population 

 Meeting physical activity recommendations 

It was suggested that in order to promote health, older adults should participate in 

moderate-intensity physical activity at least 150 minutes, or participate in vigorous-

intensity physical activity at least 75 minutes, or an equivalent combination of 

moderate and vigorous-intensity physical activity per week, and activities should be in 

bouts of at least 10 minutes (Department of Health and Social Care, 2011). Although 

the most recent guidelines have removed the minimum bout of 10 minutes 

(Department of Health and Social Care, 2019), but as the 2011 physical activity 

guidelines are closest to the 2010 SAPAS data (Sport Nothern Ireland, 2011). 

Therefore, this research regarded a health-enhancing level of physical activity for older 

adults as being 150 minutes of moderate to vigorous physical activity (MVPA) in bouts 

of at least 10 minutes.  
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Overall, 47.6% of the population in Northern Ireland met the physical activity 

recommendation. For adults (aged 16-59 years), 55.8% met the guideline, while for 

older adults (age 60 years and over), only 28.9 % met the physical activity 

recommendation. In addition, as can be seen in Figure 4.1, there was a linear decline 

in physical activity levels with the process of ageing. Generally, the older you are, the 

more physically inactive you will be. As regard to older adults in particular, the “young 

older” adults (aged 60-74 years), 35.5% met the physical activity recommendation. 

The proportion continued to decrease with ageing; only 19.8% of “middle old” (aged 

76-84 years) met the physical activity recommendations. Finally, for the “oldest old” 

(aged 85 years and over), almost all of them (99%) failed to meet the physical activity 

recommendation. This result is in line with other research – older adults are more likely 

to be the most inactive subgroup (Marques et al., 2015; Notthoff et al., 2017).  While 

this may be due to a complex mix of individual, social and environmental factors, it 

did suggest that increasing levels of physical activity of older adults could have a 

significant impact on improving healthy ageing. 

 
Figure 4.1 Percentage of people who met the physical activity recommendation across four age groups. 

 Participation of physical activity in the four domains 

Figure 4.2 illustrates how minutes of MVPA was distributed across four physical 

activity domains by the four age groups. Both total minutes of MVPA and minutes of 

MVPA in each domain decreased continuously as we age. Adults were most active in 

the occupation domain (157 mins/week), while older adults were most active in the 

household domain (aged 60-74 years: 71 mins/week; aged 75-84 years: 31 mins/week). 

The greatest difference of the physical activity patterns across the four age groups was 
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the minutes of MVPA in the occupation domain. This is consistent with previous 

studies which suggested that when people retire, they lose physical activities they 

previously obtained from work (Berger et al., 2005; Chung et al., 2009). In addition, 

it should be noted that for older adults aged 60-74 years and 75-84 years, recreational 

MVPA was the second largest contributor to total minutes of MVPA which implies 

the important role of recreational physical activity in later life and suggests a potential 

important role of public open spaces (i.e. parks). Indeed, increasing recreational 

physical activity of older adults appears to be a promising way to achieve 

recommended physical activity levels. 

 
Figure 4.2 Participation of physical activity across the four domains by different age groups.  

 Sports participation  

As shown in Table 4-1, sports and physical activities included in the survey were 

classified into three groups (indoor activities, outdoor activities with facilities required 

and outdoor activities without facilities required), with an emphasis on outdoor 

activities (i.e. walking, outdoor bowls, and football). This is based upon the perception 

that different types of physical activities are often closely linked to different types of 

environmental settings, for example, recreational walking is more likely to take place 

in green spaces. Therefore, the analyses focused on outdoor activities as they have the 

highest potential relevance to park use and park-based physical activity. By doing this, 

it is possible to obtain a deeper understanding of recreational physical activity of older 
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adults as well as to develop insights into the potential role of parks in older adults’ 

recreational physical activities.  

Table 4-6 shows the number of people who participated in indoor activities, outdoor 

activities with facilities required and outdoor activities without facilities required by 

adults versus older adults. Overall, adults were more likely to engage in sports 

compared to older adults throughout all categories. Both adults (35.77%) and older 

adults (14.21%) were most likely to perform indoor activities. Older adults’ 

participations in outdoor activities were very low – 4.88% in outdoor activities with 

facilities required and 4.38% in those without facilities required. In contrast, all adults 

were almost four times more likely to participate in outdoor activities without facilities 

required than older adults (16.19% vs. 4.38%), this may imply that adults had higher 

levels of mobility compared to older adults, and were more able to carry out activities 

without specific requirements towards the built environments.  

Table 4-6 Number of people participated in different types of activities and sports by adults versus older 

adults.  

Classifications of sports 
and activities 

Participation 
(yes/no) 

 Adults (n=3243)  Older adults (n=1393) 

 n %  n % 
Indoors activities No  2083 64.23%  1195 85.79% 

Yes  1160 35.77%  198 14.21% 
Outdoor activities with 
facilities required 

No  2900 89.42%  1325 95.12% 

Yes  343 10.58%  68 4.88% 
Outdoor activities without 
facilities required 

No  2718 83.81%  1332 95.62% 

Yes  525 16.19%  61 4.38% 

Follow on the analysis of participation in the indoor and outdoor activities, the most 

popular outdoor sports and activities (participation in the last seven days) across the 

two age groups  were explored (see Figure 4.3 and Figure 4.4). Results demonstrated 

three notable points: 1) walking was the dominant physical activity for both adults and 

older adults; 2) adults were more likely to perform vigorous intensity physical 

activities such as jogging, football and cycling, whereas older adults preferred light-

moderate intensity activities, such as golf, bowls and fishing; 3) bowling was a popular 

outdoor physical activity among older adults, and this was in line with the findings 

from the SOPARC study, Belfast which suggested that bowling was the second 

dominant outdoor activity of older adults, secondary to walking (see Section 4.3.3-6).  
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Figure 4.3 Percentage of people (aged 16-59 years) participated in a sport/activity.  

 
Figure 4.4 Percentage of people (aged 60 years and over) participated in a sport/activity.  

 Barriers and motivations of sport participation and recreational physical 

activity  

 Barriers of participation in sport and recreational physical activity 

Table 4-7 presents the number and proportion of ex-participants who had chosen the 

level of influence that hampered them participating in sport and recreational physical 

activity. It shows that the individual level of influence (i.e. personal motivation, health 

status) had the highest response rate for both adults (55.0%) and older adults (82.5%) 

among “ex-participants” (n=265). This was more prevalent in older adults than adults. 
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In terms of social level of influence, only 12.7% of older adults recognised social 

aspects as an influential factor; whereas this was much higher for adults (42.1%). This 

suggested that social level of influence was more likely to influence adults than older 

adults for participating in sport and recreational physical activities. Significant 

differences between older adults and adults were observed on these issues. As regard 

to environmental level of influence, environmental variables (n=2) were very limited 

in this question which may lead to the small response rate and none significant 

differences between adults and older adults.  It did not suggest that environmental 

factors had no impacts on their participation in sports and recreational physical activity.  

Table 4-7 Number and proportion of ex-participants in terms of the reasons why they stopped 

participate in sport and recreational physical activity. 

Level of influence   Adults (n=202) 
 

Older adults (n=63) p 

  n % 
 

n % 
Individual level 

 
111* 55.0% 

 
52* 82.5% <0.00

1 
Social level 

 
85* 42.1% 

 
8* 12.7% <0.00

1 
Environmental level   6 3.0% 

 
0 0.0% 0.168 

* Significant difference between adults and older adults (p<0.05).  

Table 4-8 shows the responses of “never-participants” (n=217) in terms of the reasons 

why they have never participated in sport and recreational physical activity. No 

significant differences between these two age groups were observed. Findings were 

consistent with those of ex-participants. The individual level of influence was already 

identified as key factors that stopped “ex-participants” to participate in sports, and it 

appears to have more profound influences on adults who were never-participants - the 

number rose from 55.0% to 87.8%. For older adults, ex-participants and never-

participants, who had chosen the individual level of influence options were almost kept 

at the same level, which were 82.5% and 84.3% respectively.  

In terms of social level of influence, it seems to be less important for adults who were 

“never-participants” compare to those of “ex-participants”, as the number of adults 

indicating this as being important dropped from 42.1% to 16.7%. But the decline may 

result from decreased number of options relevant to social level of influence (i.e. 

moved house and lost contact with sport). In contrast, the number of older adults 

witnessed a lightly growth, from 12.7% (“ex-participants”) to 19.7% (“non-

participants”). This result may imply that social support could encourage older adults 

to start an active lifestyle, whereas it was important for adults to keep an active lifestyle. 
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However, the response rate to the environmental factors remained low, which again, 

may not imply environment factors were not important to physical activity.  

Table 4-8 Number and proportion of never-participants in terms of the reasons why they never 

participate in sport and recreational physical activity. 

Level of influence 
  Adults (n=90)  Older adults (n=127) p 

   n %  n % 

Individual  
79 87.8%  107 84.3% 0.861 

Social  
15 16.7%  25 19.7% 0.574 

Environmental    2 2.2%  0 0.0% 0.092 

* Significant difference between adults and older adults (p<0.05).  

To conclude, from the analysis of barriers of sport participation and recreational 

physical activity: 1) both adults and older adults considered that individual factors 

were most influential for their participation in sport and recreational physical activity; 

2) social level of influence might stop adults being physically active, and it might 

encourage older adults to start an active lifestyle; 3) the importance of environmental 

issues was not noted as being important by most participants. However, there were 

significant limitations in how these questions were formed in relation to the built 

environment factors.  

 Motivations of participation in sport and recreational physical 

activity 

Environmental factors were reflected better in the SAPAS in the questions related to 

motivations for engaging in physical activity. There was a wider range of 

environmental-related factors, indicating different aspects of the built environment, 

such as proximity and quality of facilities (see Table 4-4). This may lead to an increase 

in the response rate in the environmental level of influence, which was confirmed by 

the results below.  

Table 4-9 shows how “non-participants” (n=342) perceived the motivations for sport 

and recreational physical activity across the three levels. Table 4-10 shows the results 

for “sport participants” (n=3214). 

Table 4-9 Motivations for “non-participants” to participate in sport and recreational physical activity 

in the future. 

Level of influence 
 Adults (n=276)   Older adults (n=66) p 

  n %  n % 

Individual  91* 33.0%  10* 15.2% 0.04 

Social  81 29.3%  9 13.6% 0.05 

Environmental   181* 65.6%  35* 53.0% 0.013 

Significant difference between adults and older adults (p<0.05). 
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Table 4-10 Motivations for “sport participants” to participate in sport and recreational physical 

activity more often than present.  

Level of influence 
 Adults (n=2521)   Older adults (n=693) p 

  n %  n % 

Individual  646* 25.6%  54* 7.8% 
<0.00

1 

Social  2521* 100.0%  693* 100.0% <0.00
1 

Environmental  
 

1467* 58.2% 
 

225* 32.5% <0.00
1 

* Significant difference between adults and older adults (p<0.05). 

Key findings from Tables 4-9 and 4-10:  

1) Individual level of influence: in terms of the motivations of sport participation 

in the individual level, there was only one option available – cheaper admission 

prices, which was cost-related. The reduced numbers may coincide with the 

lower response rate. In general, the individual factor was more important to 

adults than to older adults. It had the highest response rate among adults who 

were “non-participants” (33.0%) and had the lowest response rate among older 

adults who were “sport participant” (7.8%).  

2) Social level of influence: it is surprising that for “sport participant”, all adults 

(100%) and older adults (100%) chose the social factors as motivations, which 

suggested they were crucial for people to keep being physically active. In 

contrast, for “non-participant”, they did not appear to be strong motivations to 

encourage them to participate sport and recreational physical activity in the 

future, with only 29.3% adults and 13.6% older adults chose the options. 

3) Environmental level of influence: environmental factors appeared to be 

encouraging for “non-participants” to shift their lifestyle and to start 

participation in sport and recreational physical activity, more than half of the 

adults (65.6%) and older adults (53%) chose it. In comparison, it was slightly 

less recognised by older adults who were “sport participant” (32.5%). This may 

imply that environmental factors may encourage older adults to start 

participating in sport and recreational physical activity, but they were less 

important to older adults who were already physically active.  
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  Discussion and conclusion 

 Summary of results 

An analysis of the SAPAS data provided useful insights into a number of aspects of 

physical activity behaviour of older adults in Northern Ireland. The key findings are 

summarized below:  

a) Older adults were largely a physically inactive group, and the physical activity 

levels decreased with the process of ageing. In Northern Ireland, only 28.9% 

of older adults met the physical activity recommendation, compare to adults 

(55.8%). As physical inactivity is the fourth leading risk factor for mortality 

(WHO, 2010b), findings from this study again strongly demonstrated the 

necessity to identify the determinants of physical activity behaviour of older 

adults.  

b) For older adults (aged 60 years and over), minutes of household MVPA was 

the main contributor to total minutes of MVPA. However, it is notable that for 

“young old” (aged 60-74 years) and “middle old” (aged 75-84 years) adults, 

minutes of recreational MVPA was the second contributor to the total minutes 

of MVPA. Parks are places for recreational physical activity, and parks with 

walking distance can also be local destinations for active transportation (Sallis, 

Cerin, et al., 2016). Therefore, it is assumed that supportive, inclusive and 

accessible parks could promote both recreational and transportation physical 

activities. However, as shown in Chapter 2 (see Sections 2.3.4&2.3.5), there is 

limited research on the environmental factors in and around parks that may 

promote or limit physical activity behaviour of older adults.  

c) Walking was the most popular outdoor physical activity among both adults and 

older adults. This is in accordance with the finding from the SOPARC, Belfast 

study (see Section 4.3.3-6) that the majority of older adults were observed 

walking in parks. Therefore, it is worthy to examine what micro-environment 

attributes of parks could best support older adults’ walking in parks.  

d) In terms of sport participation, adults were more likely to engage with 

vigorous-intensity physical activities, such as jogging and football, while older 

adults preferred to engage with moderate-intensity physical activity, such as 

bowling. This is consistent from the findings from the SOPARC study, Belfast 

again which showed that bowling was a very popular activity among older 
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adults, secondary to walking. This implies that bowling greens appear to be a 

motivation for older adults to visit parks.  

e) Older adults were much less likely to participate in outdoor physical activities 

in comparison with adults, which may imply that parks are underused by older 

adults as they are places where outdoor activities are highly likely to take place. 

This speculation was supported by the findings from the following SOPARC 

study, Belfast which demonstrated that only 7.37% of park users were older 

adults (see Section 4.3.3-1). These findings suggest a need to understand what 

encourages or discourages older adults from undertaking outdoor physical 

activities and visiting parks.  

f) Findings showed that physical activity was influenced by an interaction of 

multi-layered factors including individual, social and environmental. Further 

research clearly requires the identification of environmental factors, but the 

impacts of social and individual factors are important as they may help to 

interpret the issues that cannot be explained environmental factors alone.  

g) Finally, as shown in Tables 4-7/8/9/10, respondents with different physical 

activity status or physical activity history seemed to have different opinions 

towards motivations and barriers of physical activity, which is in line with a 

qualitative study undertaken by Buman et al., (2010). These findings indicate 

that current and previous physical activity status may also influence park use. 

As suggested by Bauman et al. (2012), previous participation was positively 

associated with current physical activity behaviour. In addition, in a study for 

older people, it was claimed that distance to the nearest park was associated 

with time spent in leisure time physical activity, but only among older women 

who were already active (Ribeiro et al., 2015). This evidence suggests that it is 

worth incorporating previous or current physical activity levels into future 

quantitative analysis to explore whether it impacts older adults’ park visitation 

or not.  

 Strengths and limitations 

This was the first major study to investigate the physical activity levels and patterns of 

older adults in Northern Ireland. It provided a better understanding of physical activity 

behaviour of older adults and set the research context for the empirical investigation 

in this thesis. The SAPAS collected physical activity data using self-reported methods 
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which were frequently criticized for reporting bias (Sallis and Saelens, 2000; Ferrari 

et al., 2007). It should also be noted that the analysis presented here focused on the 

achievement of 150 min of moderate to vigorous physical activity/week, while for 

those who may meet 75min vigorous physical activity/week were not included. 

Therefore, it was likely that the number of people meeting the recommendations had 

been underestimated. 

 Concluding comments  

The findings revealed older adults’ lower physical activity levels and lower 

participation rates in outdoor physical activities, and the varied opinions towards 

physical activity motivations and barriers for those who had different physical activity 

status. The findings suggest a need to improve the understanding of environmental 

correlates of parks with an aim to promote park use and park-based physical activity 

of older adults and improve the overall physical activity level. 

Parks are clearly important places for outdoor sport and activities. Therefore, this study 

specifically explored the outdoor physical activity patterns of older adults. However, 

parks are spaces where outdoor activities are likely to take place, but they are not the 

only spaces. For example, walking – the dominant physical activity of older adults, 

can be performed anywhere. Thus, this analysis can only provide an initial idea of the 

role of parks in older adults’ leisure time. To further improve the contextual 

understanding of these factors, another secondary analysis of SOPARC, Belfast was 

undertaken, as described in the next chapter.  

 Component two: understanding older adults’ use of parks in Belfast, 
Northern Ireland: an observational study - analysis of the System for 
Observing Play and Recreation in Communities (SOPARC), Belfast 

 Overview and objectives 

Rationales of including SOPARC, Belfast was discussed in Section 3.5.1-2. Briefly 

speaking, this component builds on the previous one which has provided initial 

insights into the physical activity behaviour of older adults, which raised some 

questions over the role of open spaces and parks. This component introduces SOPARC 

Belfast to provide a background into how public parks are used by the wider public 

and older adults specifically. The identification of park uses and park-based physical 

activity of older adults helps to get an initial idea of what park features or facilities are 

potentially most relevant to their visit to and use of parks. This is also complementary 
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to the later chapters of quantitative and qualitative exploration (Chapters 6&7), as one 

of their research objectives is to investigate what park features may impede or facilitate 

older adults visiting and using parks.  

 Methods  

 Observation instrument  

System for Observing Play and Recreation in Communities (SOPARC) is a direct 

observational instrument to capture information on users of public spaces and physical 

activity in community settings, including variables such as gender, locations, PA levels 

(McKenzie et al., 2006). It is a valid and reliable method to collect data on park usage 

and has been used in various contexts across the world (Evenson, Jones, et al., 2016; 

Joseph & Maddock, 2016). 

 Training of observers 

Data was collected by volunteers recruited by the EastSide Partnership and East 

Belfast Community Development Association. Volunteers were asked to attend a two-

day training course to ensure standardized data collection. The training included 

lectures and practical sessions to practice using the technique. The results of the 

practical sessions were assessed by comparing to that of the trainers with an aim of 

reaching 85% agreement. Reliability data was also collected during the observation 

period. A trainer observed data collection in tandem with each of the observers 

concurrently in a random sample of 40% of observations. Accuracy of the data was 

fed back to observers at the end of each day to help them improve the data collection 

process.  

 Observation protocol 

Data of park usage was collected within a 1-hour period, particularly classifying park 

users by gender (female and male), age group (children, teenagers, adults and older 

adults), types of physical activity (primary, secondary and spectators), physical 

activity level (sedentary, walking and vigorous), weight (underweight, normal and 

overweight), and disabled or not (requiring assistance to move).  “Primary activity” 

indicates the type of physical activity in which a majority of individuals were 

participating during the observation period; “secondary activity” indicates the second 

most prominent physical activity and so on. “Sedentary activities” refers to park users 

who engaged in activities such as lying down, sitting and standing; “vigorous intensity 

activities” are those that raise the breathing rate and cause breathlessness or sweating. 
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A range of contextual characteristics including whether each site was accessible, 

usable, equipped, supervised and dark were also recorded. A total of 2744 separate 

scans were conducted over the 7-day observation period. 

Open space (see Appendix D) and paths (see Appendix E) were observed using 

different observation forms. Observation were conducted for 1-hour periods at 7:30am 

(morning), 12:30 (lunch), 3:30 (afternoon) and 6:30 (evening), four times/day from 2nd 

August 2010 to 8th August 2010 for seven consecutive days.  

In the case of observing open spaces, play areas and pitches, scans for females and 

males were conducted separately. For each gender, scans were undertaken for primary 

activity, then secondary activity, and spectators if any. For example, for females, a 

determination was first made of which was the primary activity and it was recorded. 

The target area was then scanned for females who were participating in the primary 

activity, and the number of females by age, their physical activity levels, their weight, 

and if they had a disability. The same information was then recorded for females who 

were participating in a secondary activity and females who were spectators as well. 

The same procedure was then applied for male park users. Therefore, for each target 

area up to a maximum of six scans were conducted.  

In the case of observing paths, each scan was undertaken to observe all the park users 

at the same time, not separately for males and females. The observer counted all park 

users as they moved passed the coding station where the observer made scans, and 

recorded gender, physical activity levels, weight, and if they have a disability or not. 

 Selection of parks 

Observation areas in Belfast were selected as part of the Physical Activity and the 

Rejuvenation of Connswater (PARC) Study (Tully et al., 2013). The PARC study was 

a research study that evaluated the public health impacts of an urban regeneration 

project (the Connswater Community Greenway (CCG)) which was undertaken in 

Belfast, Northern Ireland. There are 22 wards with a geographical centroid within a 1 

mile radius (approximately 87,500 residents) (Tully et al., 2013). The CCG is a major 

urban regeneration project making environmental improvements, such as the provision 

of new cycling and walking paths and the creation of a 9 km linear park. This large-

scale intervention provides a unique and significant opportunity to evaluate the 

impacts of green space on public health. Observation areas in SOPARC were identified 
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by staff of the CCG and sites were chosen as they were significant areas of green space 

along a new urban greenway corridor and to best represent all standard locations for 

potential physical activity.  

Observation areas were further divided into target areas based on sites that physical 

activity could take place, including paths, pitches, play area and open space. Target 

areas were the places that scans were conducted, and they were chosen due to: 1) there 

was a high density of park users on site, and 2) park users were mostly engaged with 

vigorous intensity activities where people clustered together and moved in diverse 

directions (i.e., during soccer). Target areas were further subdivided into smaller sub-

target areas to improve the accuracy of data collection. For each scan, observers 

recorded information in terms of gender, age groups, type of activity, whether 

obesity/disability or not.  

The aim of using SOPARC in the PARC study was to assess how usage of the public 

spaces differed, before and after construction of the CCG. For the purposes of this 

study, only data collected before the construction of the CCG was analysed.  

The eight observation sites were: Civic Square, Clarawood, Cregagh Glen, Flora Street, 

Dixon Park, Looplands, Orangefield Park and Victoria Park (see Figure 4.5). They all 

qualified as parks according the IPEN definition (see Appendix A).  Table 4-11 briefly 

describes the characteristics of the parks (i.e. sizes, facilities). Figure 4.5 shows that 

the eight parks were in East Belfast, distributed in a linear pattern, along the CCG.  

Table 4-11 List of parks in this study.  

Parks Size (acres) 
Natural surface 
(yes/no) 

Pitch/court 
(yes/no) 

Play area 
(yes/no) 

Civic Square 1.07 Yes No No 
Clarawood 10.63 Yes Yes No 
Cregagh Glen 34.42 Yes No No 
Dixon Park 9.48 Yes Yes No 
Flora street Walkway 3.47 Yes No No 
Looplands 1.84 Yes No No 
Orangefield Park 45.75 Yes Yes Yes 
Victoria Park 56.56 Yes Yes No 
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Figure 4.5 Observation areas in this study. 

 Statistical analyses  

The SOPARC data was analysed using IBM SPSS Statistics 23 (IBM Corp, 2015). 

Descriptive statistics, frequencies and cross-tabulations were used to illustrated 

demographic characteristics of park users, number of park users by time of day, 

number of parks users by day of week, park-based physical activity engagement of 

older adults etc.  
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 Results 
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Table 4-12 shows the demographic characteristics of park users (n=7911). More than 

half of the park users were adults (n=4543, 57.43%), followed by children (n=1453, 

18.37%) and teenagers (n=1334, 16.86%). Older adults were the least observed age 

group, only 7.34% of parks users were older adults (n=581). Males were more 

frequently observed in parks compared to females across all age groups, and overall 

male parks users (n=5209, 65.85%) were almost twice that of female park users 

(n=2702, 34.15%). This is in accordance with a review of studies using SOPARC 

which suggested that there were typically more males than females visiting parks 

(Evenson, Jones, et al., 2016).  

Table 4-12 Demographic characteristics of park users. 

Age groups Gender N %  Total N % 

Children Female 616 7.79%  

1453 18.37%  Male 837 10.58%  

Teenagers Female 396 5.01%  

1334 16.86%  Male 938 11.86%  

Adults Female 1503 19.00%  

4543 57.43%  Male 3040 38.43%  

Older adults Female 187 2.36%  

581 7.34%  Male 394 4.98%  

Total     7911 100% 

 

 Physical activity levels by gender 

Table 4-13 shows physical activity levels by gender. It suggests that males were more 

likely to use parks (65.85% vs. 34.15%) and they were more than three times likely to 

perform vigorous physical activity (15.66% vs. 4.50%) compared to females. This is 

consistent with a review by Joseph and Maddock (2016) which reported that males 

were more likely to engage with MVPA than females.  
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Table 4-13 Summary of physical activity levels by gender. 

Gender Total (%) Physical activity levels N % 

Female  2702 (34.15%) Sedentary 417 5.27% 

  Walking 1895 23.95% 

  Vigorous 356 4.50% 

  Missing 34 0.43% 

Male 5209 (65.85%) Sedentary 1141 14.42% 

  Walking 2732 34.53% 

  Vigorous 1239 15.66% 

   Missing 97 1.23% 

 
 Park use by time of day 

Figure 4.6 provides a summary of park users by time of day in terms of age groups. 

Firstly, it is noted that the number of park users increased as time passed during a day, 

which means that mornings had the least park users (n=653, 8.3%), followed by 

afternoons (n=2193, 27.7%) and lunchtime (n=1740, 22.0%). Most park users were 

observed at evening times (n=3325), accounted for 42.0% of total park users. This is 

similar to other studies which also found that there were more users observed at 

afternoon and evening periods (McKenzie et al., 2006; Parra, McKenzie, et al., 2010). 

Older adults were also more likely to visit parks in afternoons (n=210) and evenings 

(n=194).  

 

Figure 4.6 Summary of park use by time of the day and age groups. 
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Figure 4.7 illustrates the park-based physical activity of older adults by time of day. It 

is notable that the overwhelming majority of older adults were walking in parks, more 

likely in afternoons and evenings and less likely in mornings and lunchtime.  It was 

also observed that older adults were more likely to engage with organized activities 

(i.e. bowling and football) in the afternoons and evenings than earlier times (mornings 

and lunchtime). From the findings above, it was suggested that older adults were more 

likely to visit parks and perform park-based physical activities in the afternoons and 

evening. 

 

Figure 4.7 Park-based physical activity of older adults in time of a day. 

 Park use by weekdays and weekend 

Further on the explorations of park use by time of day, park use by weekdays and 

weekend was investigated. Figure 4.8 shows the average number of park users of 

weekdays and weekend days across different age groups. Overall, the number of park 

users/day by weekdays and weekend days were very close (1172 vs. 1026), and this 

also applied to subgroups of children and adults. However, for older adults there were 

almost twice as likely to visit parks on weekdays compare to weekend days. Therefore 

as older adults tend to vary their use of parks across a week (weekdays vs. weekend 

days), it is important that the corresponding physical activity data is also able to 
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capture these differences, as the HULAP study does - physical activity data in the last 

seven days has been collected (see Section 3.5.7) 

 

Figure 4.8 Average number of park users by weekdays and weekend days  

 Park use by activity areas 

In this study, there were four types of activity areas observed in parks including: 1) 

paths, 2) pitches and other sports, 3) play areas and 4) open spaces. Figure 4.9 shows 

the summary of park users by age groups and activity areas. The total number of park 

users observed at the locations listed above were 4101, 1733, 578, and 1499 

respectively. Overall, among the four activity areas, paths had the most park users 

across all age groups. Except for paths, older adults were most likely to use open spaces 

which may suggest sedentary use of parks. In contrast, teenagers were more likely to 

use pitches and children were more likely to use play area which may imply more 

active use of parks. There were nine older adults observed at play areas, although very 

few, but this may signify the intergenerational use of parks. The intergenerational use 

of parks is consistent with the findings from the qualitative study (Chapter 7), where 

taking grandchildren to parks was identified as a strong motivation for older adults to 

visit parks (see Section 7.3.2-3). Therefore, it is suggested that parks should provide 

settings and opportunities for intergenerational use (Loukaitou-Sideris et al., 2016).  
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Figure 4.9 Summary of park users by age groups and locations.  

 Park-based physical activities by paths and open spaces 

As mentioned in Section 4.3.2-3), activities performed at paths and open spaces were 

observed using different methods (Appendix D and Appendix E). Therefore, the 

activity patterns of paths and open spaces were described separately. 

 Physical activities performed at paths by age groups 

As illustrated in Table 4-14, there were 381 older adults being observed at paths, 

almost all of them were walking (n=378), only three of them were cycling. The finding 

was in agreement with previous studies which reported that walking was the most 

popular physical activity among older adults.(Brookfield et al., 2017; Sugiyama et al., 

2008). While, in other age groups, such as children and adults, they were more likely 

to be engaged with more vigorous-intensity activities (i.e. cycling, running). For 

example, 8.67% of total children park users were observed cycling at paths, while the 

number decreased sharply to 0.79% for older adults. This may imply that older adults 

have lower physical activity levels than other age groups in parks.  
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Table 4-14 Summary of physical activities observed at paths by age groups.  
Cycling Running Walking Sitting Motorcycling Active play Total  
(N, row %) (N, row %) (N, row %) (N, row %) (N, row %) (N, row %)  

Children 66 5 686 2 1 1 761  
8.67% 0.66% 90.14% 0.26% 0.13% 0.13%  

Teens 22 5 447 0 0 1 475  
4.63% 1.05% 94.11% 0.00% 0.00% 0.21%  

Adults 78 53 2349 3 1 0 2484  
3.14% 2.13% 94.57% 0.12% 0.04% 0.00%  

Older adults 3 0 378 0 0 0 381  
0.79% 0.00% 99.21% 0.00% 0.00% 0.00%  

 

 Physical activities performed at open spaces by age groups 

Table 4-15 summarizes physical activities (more than 10 people engaged in) observed 

at play areas, pitches and other sports and open areas (excluding paths) by age groups. 

The number of older adults (n= 200) was much less than other age groups (i.e. 

adults=1968). Older adults were engaged with a limited range of physical activities, 

among which the most common was walking (n=99, 49.5%) and bowling (n=55, 

27.5%) (see Figure 4.10). This is consistent with those from the SAPAS analysis (see 

Section 4.2.3-2). In comparison, other age groups (i.e. teenagers and adults) were more 

likely to engage with a wider variety of, and more vigorous physical activities, such as 

football and tennis. 

The combined findings about the park-based physical activity (paths and open spaces) 

of older adults suggest that older adults were most likely to walk in parks, and they 

tended to undertake moderate-intensity physical activities (i.e. bowling). This suggests 

the significance of providing safe and inclusive footpaths and settings for organized 

activities (i.e. bowling) for older adults to encourage them to visit and use parks.  

 

 

 

 

 

 

 

 

Table 4-15 Summary of physical activities observed at open spaces (except paths) by age groups. 

Activity Children Teens Adults Older adults Total 
  (N, column %) (N, column %) (N, column %) (N, column %)  

Football 139 461 926 6 1532 
 9.07% 54.49% 47.05% 3.00%  

Walking 170 139 638 99 1046 
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 25.60% 16.43% 32.42% 49.50%  

Active play 253 46 32 4 335 
 75.52% 5.44% 1.63% 2.00%  

Sitting 28 72 160 20 280 
 4.22% 8.51% 8.13% 10.00%  

Standing 20 55 90 16 181 
 3.01% 6.50% 4.57% 8.00%  

Bowling 2 2 72 55 131 
 0.30% 0.24% 3.66% 27.50%  

Tennis  14 59 23 0 96 
 2.11% 6.97% 1.17% 0.00%  

Cycling 28 4 17 0 49 
 4.22% 0.47% 0.86% 0.00%  

Running 5 1 8 0 14 
 0.75% 0.12% 0.41% 0.00%  

Baseball  5 7 2 0 14 
  0.75% 0.83% 0.10% 0.00%  

Total 664 846 1968 200 3678 

 

 
Figure 4.10 Summary of physical activities of older adults observed at open spaces.  

  Discussion and conclusion  

 Summary of results 

The analyses above provided an overview of park use and park-based physical activity 

of older adults, which could help inform park policy, park design and physical activity 

interventions. The key findings are summarized below, particularly those with most 

relevance to older adults and their implications for further studies. 

1) Males were more likely to use parks than females, 65.85% of the park users 

were males and females only accounted for 34.15%. This is consistent with a 
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more males than females visiting parks (Evenson, Jones, et al., 2016). Males 

were more frequently observed doing MVPA than females indicating a 
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gender difference in the intensity levels of park-based physical activity. This 

is congruent with a systematic review of observational park-based physical 

activity studies (n=26) (Joseph & Maddock, 2016), which suggested that 

among the studies (n=15) that had examined gender differences on MVPA, 

the majority of them (n=13, 87%) reported that there were more males 

participate in MVPA than females. This informs later stages of the thesis 

(Chapter 6), noting that it is essential to account for the gender difference in 

predicting physical activity behaviour of older adults.  

2) This study found that parks were less used by older adults, only 7.34% of the 

total park users were older adults. This is accordance with a number of 

studies. For example, in Ghent, Belgium (5.2%) and San Diego (1.6%) (Van 

Dyck et al., 2013), Michigan, USA (2.1%) (Reed et al., 2012) and Recife, 

Brazil (11%) (Parra, McKenzie, et al., 2010). The poor use of parks by older 

adults urges us to understand what environmental factors may facilitate or 

impede older adults from using parks. This work is presented in Chapter 6 

and Chapter 7, using different research methods.  

3) The findings also suggested that older adults engaged with a limited range of 

outdoor activities, among which walking appears to have a primary 

importance, followed by bowling. Considering the importance of walking to 

older adults, it is worthwhile to investigate what features of parks and park 

paths have the most influential effects on their walking, as the provision of 

supportive walking environments might be the most effective way to increase 

park use of older adults (Reed et al., 2012). Zhai and Baran (2017) found that 

in Beijing, China, older adults prefer park pathways that have soft/even 

pavement, benches, flowers and light fixtures. There is a lack of evidence in 

other contexts, which points out that in further studies efforts should be made 

to advance our understanding on the associations between environmental 

features of parks and older adults’ walking.  

 Strength and limitations 

The SOPARC Belfast study has several strengths and limitations. The study involved 

a large number of observations, they lasted for seven consecutive days and four times 

per day, which has adequately met the requirement suggested by Cohen and her 
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colleagues that in order to obtain robust data on park user characteristics and their 

usage of parks ( Cohen et al., 2011). The analysis based upon a relatively large sample 

of park users (n=7911) (Kaczynski et al., 2011). It is also important to recognise the 

limitations of this study. Firstly, this study used a direct observation approach which 

involves momentary time samplings, indicating that we are unable to measure the 

duration of physical activity (McKenzie et al., 2006). Secondly, due to the way that 

the data were recorded, it is only possible to know the variations of physical activity 

levels by gender, but not age groups. Additional methodological limitations include: 

1) this is a cross-sectional study which means that any causal inferences about the 

associations of environmental features of parks and park use cannot be made; 2) the 

eight observed parks are all in East Belfast which may limit the generalization of 

findings and 3) observational data were only collected at summer months which may 

miss the year-round park usage (Shores & West, 2008b).  

 Concluding comments 

To conclude, this study identified how parks in Belfast were used, and in particular 

park use of older adults. This shows that parks were not utilized by older adults as 

much as other age groups. Additionally, findings from the SAPAS suggested that the 

majority of older adults did not participate in outdoor activities. These findings 

indicate that there are great opportunities to promote park use and park-based physical 

activity of older adults.  

This study also demonstrated the popularity of walking in park-based physical activity 

among older adults. This suggests that promoting walking might be the most promising 

way to increase park use of older adults. In addition, given the fact that parks are not 

places for recreational physical activity only, but also local destinations. Efforts put in 

walking to parks could result in a higher level of physical activity. Therefore, further 

research is needed to explore what environmental features of parks may encourage or 

discourage older adults’ recreational walking in parks, and to investigate the influence 

of the surrounding neighbourhood of parks on utility walking (i.e. walking to parks). 

These questions will be explored by the following quantitative (Chapter 6) and 

qualitative studies (Chapter 7).  

In summary, findings from the SAPAS and SOPARC Belfast have provided initial 

insights into the physical activity levels, patterns and park usage of older adults. These 
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will be explored further in quantitative and qualitative studies (Chapters 6&7).   The 

next chapter sets the environmental contexts for the following core studies by 

undertaking a spatial analysis of the park quality and park buffer walkability in the 

study area – Belfast. 

 Summary  

In summary, the combined findings from the SAPAS and SOPARC, Belfast have 

improved our understanding on the age-related differences in physical activity patterns, 

levels as well as park use of older adults. Based upon the findings from the two 

components, physical activity behaviour of older adults could be characterised as low 

levels and low intensity overall, and less frequently to use parks and only engaged with 

a limited range of moderate intensity physical activity in parks, such as walking, 

bowling. These initial but critical insights are of importance in the early stage of this 

study, as they establish an overall understanding of age-related differences of physical 

activity behaviour of older adults. Moreover, the combined findings are 

complementary to the later stages of quantitative research and qualitative research 

(Chapters 6&7). The next chapter then sets the environmental contexts for the 

following core studies by undertaking a spatial analysis of the park quality and park 

buffer walkability in the study area – Belfast. 
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Chapter 5. Component three: park quality and walkability 
in Belfast 

 Overview and objectives  

Previous components of the SAPAS and SOPRAC aim to improve our understanding 

on the physical activity levels and patterns as well as park usage of older adults. 

Whereas, considering the fact that there is a range of parks included in this research, 

and they vary at types (i.e. community parks, forest parks), sizes, quality and 

surrounding neighbourhood. Before moving forward to the following core studies, a 

decision was made to firstly explore the associations between spatial distribution of 

parks, the profile of parks (i.e. size, quality) and features of the surrounding built form 

for the purpose of providing detailed physical contexts of the study area which may be 

helpful to interpret the findings from the following studies (Chapters 6&7).  

This objective is achieved by: 1) introducing the wide range of parks (by size and 

quality) to provide a clear context of parks in Belfast, 2) exploring the spatial 

distributions of park quality, park size and walkability levels of urban areas 

surrounding parks (park buffers), and exploring the potential associations between 

these factors. It is believed that an improved understanding of the urban morphology 

of Belfast, particularly those relevant to provision of parks and accessibility to parks 

could help to understand the following research components. And the combined 

findings from this component and the following quantitative and qualitative 

components may have strong implications for park planning policy and healthy ageing. 

 The variation of parks in the study area 

Belfast, sitting at the head of Belfast Lough and divided by the River Lagan. Belfast 

benefits from a wide range of parks, such as city parks, country parks, greenways and 

beaches. Belfast is characterised from the delicate and beautiful Botanic Gardens, to 

natural and majestic Cave Hill Country Park, and to the vibrant Laganside towpath and 

so on (Belfast City Council, 2019b). Belfast’s parks vary in size, type and aesthetic 

features and how they are used. A summary of characteristics of the parks included in 

this study was given in Appendix F. Before the quantitative examination of the 

associations between park features (size and quality) and walkability of their 

surrounding neighbourhood. Illustrations of examples of park diversity are given first 
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in the following section, beginning with a relatively small size but good quality park - 

Botanic Gardens. 

 Botanic gardens 

Figure 5.1 illustrates Botanic Gardens and its wider urban context. It is an important 

Victorian setting in Belfast (16.64 Ha, park quality index =72, park buffer walkability 

index = 7.219). It is known for its Palm House and Tropical Ravine. It used to be a 

private garden and became a public park in 1895. Now this park is popular with visitors, 

students and residents. The neighbourhood surrounding it is characterised by high 

residential density, good land use mix and street connectivity. It is a park with close 

proximity to the Queen’s University, Belfast. See Figure 5.2 (a)-(d).  
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Figure 5.1 Botanic Gardens and its wider urban context.  
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Figure 5.2 (a)-(d) – Botanic Gardens. Source: field work.  

 Cave Hill Country Park 

Figure 5.3 illustrates Cave Hill and its wider urban context. Cave Hill Country Park is 

characterised for its large size and high quality (380.65Ha, park quality index =78, 

park buffer walkability index = -2.99). Cave Hill, named for the five caves on cliffs, 

is a landmark of Belfast which has a range of natural, archaeological and historical 

features, meanwhile it also has a variety of facilities and amenities such as adventurous 

playground, Belfast Castle, gardens and orienteering routes. It is mainly surrounding 

by natural land and residential areas. Here, you can also have panoramic and scenic 

view of Belfast. See Figure 5.4 (a)-(c).  
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Figure 5.3 Cave Hill Country Park and its wider urban context. 
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Figure 5.4 (a)-(c) – Cave Hill Country Park. Source: field work. 

 Duncan’s Park 

Figure 5.5 shows Duncan’s Park and its wider urban context (4.01Ha, park quality 

index=34, park buffer walkability = -1.152). Duncan’s park is characterised for its 

small size and poor quality, see Figure 5.6 (a) – (d). It is located at Duncan’s Dam. 

Lisburn, with footpaths along the perimeter of the water body. Generally, it was 

assessed as low quality because of its poor facilities and maintenance level as well as 

bad accessibility by walking and public transport. It is mainly surrounded by low-

density residential areas, consisted of detached or semi-detached houses.  
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Figure 5.5 Duncan’s Park and its wider urban context. 
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Figure 5.6 (a) – (d) - Duncan’s park. Source: field work. 

 Carnmoney Hill 

Figure 5.7 illustrates Carnmoney Hill and its wider urban context. This park is shown 

here because of relatively low park quality (park quality index=62) which is just 

slightly above the average value (mean=60.58), and its large size (239.97Ha). Opposite 

to the city parks, such as Botanic Gardens, Carnmoney Hill is a natural and wild 

country park, it has a wide variety of natural features, such as woodland, wetland and 

wild flowers, see Figure 5.8 (a)-(d). From the top of the hill, you can also have breath-

taking views of Belfast Lough, the Antrim Coast and so on. However, for parks that 

kept natural and wild, it is likely to be assessed as poorly maintained, lack of facilities 

and amenities. It is mainly surrounded by residential areas (detached and semi-

detached houses), with the provision of commercial, entertainment and educations 

services (park buffer walkability = - 0.871). 
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Figure 5.7 Carnmoney Hill and its wider urban context.  
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Figure 5.8 (a)-(d) – Carnmoney Hill. Source: field work.  

 Laganside Walkaway 

Figure 5.9 shows Laganside Walkaway and its wider urban contexts. Creating a vibrant 

and attractive riverside environment is a way of adding to the liveability a city without 

any doubt. Laganside walkaway (21.21Ha, park quality index =53, park buffer 

walkability = 3.543) is an important commuting route from the city centre to South 

Belfast. And it also for recreational activities such as walking and running, see Figure 

5.10 (a)-(b). It is adjacent to the Botanic Gardens and Ormeau Park. The 

neighbourhood surrounding Laganside Walkway is provided by a wide range of 

services and facilities and has relatively high-density residential areas (i.e. terrace 

house and apartments).  



 

 
 

121 

 
Figure 5.9 Laganside Walkaway and its wider urban context.  
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Figure 5.10 (a)-(b) – Laganside walkaway. Source: field work.   

 Summary 

This section has illustrated the variations of parks in Belfast in terms of types, aesthetic 

features, facilities, amenities and maintenance levels and so on. There are well-

designed parks, such as Botanic Gardens, with well-defined and paved footpath and 

landscaping features; while there are also natural and wild parks, such as Carnmoney 

Hill, with rough trails and wooded areas. Previous studies suggested that park use and 

physical activity behaviour of older adults might be explained by a range of 

environmental factors, such as park proximity, park quality, park size  or 

neighbourhood surrounding parks (Mowen et al., 2007; Van Cauwenberg et al., 2015, 

2017; Zandieh et al., 2019). Thus, the following analyses examined the spatial patterns 

of and the association between park attributes and park buffer walkability. It sets the 

physical context for the later stages of quantitative and qualitative studies (Chapters 6 

&7) and may also provide recommendations for active and healthy ageing policies in 

the local context.  

 Methods  

 Park quality  

All intersected parks (N=70) (see Figure 3.3) were measured by the Community Park 

Audit Tool (CPAT), which was approved with strong reliability by Kaczynski et al 

(2012), and it has been frequently employed in previous studies to assess park features 

(Hughey et al., 2016; Kamel et al., 2014; Rigolon, 2017). It is composed of four 

sections including: park information, access and surrounding neighbourhood, park 

activity areas and park quality and safety.  

Although CPAT was developed in the USA context, but appears well-suited to the UK 

context. Only one adjustment was made, which was the assessment of baseball field 
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in the Park Activity Areas Section was replaced by bowling green. This is because 

baseball field is not common to see in parks of Belfast; and secondly, findings from 

SOPARC, Belfast (Chapter 4) highly demonstrated the popularity of bowling green 

among older adults in Belfast. Therefore, it is more relevant to measure bowling green 

instead of baseball field in the Belfast context. The adjusted version of CPAT form is 

shown in Appendix G. Parks (n=70) that intersected with the 500m radial buffers of 

the HULAP study participants’ homes were audited using CPAT by a trained 

researcher RK, with the help of GE7, SF and CC8. It included a range of community 

parks, forest parks, walkways and costal paths. CPAT data collection were undertaken 

from June 2018 to September 2018, and park audits lasted from 7-99 minutes 

(mean=30 minutes).  

In the studies that have used CPAT to assess park features and park quality, the scoring 

protocols varied from study to study. For example, in a study, only the presence or 

absence of 14 park facilities were taken into consideration (Kaczynski, Besenyi, et al., 

2014). While, in another study, park features were divided into two groups – park 

facilities and park amenities (Vaughan et al., 2013).  Kamel et al. (2014) categorized 

all variables into five sub-groups: 1) park features, 2) park amenities, 3) aesthetic 

features, 4) park quality/safety concerns and 5) quality/safety concerns. As can be seen, 

the scoring methods described above laid accents on different aspects, which possibly 

could be attributed to the varied research interests or research questions. However, the 

focus of this research is parks, and it aims to investigate the influences of different 

aspects of parks on physical activity behaviour of older adults. Thus, the CPAT scoring 

protocol in this research was developed from Kaczynski et al. (2016), as it is mostly 

overarching. It included six composite variables of: 1) sum of six park access amenities 

(transit stop, car parking, sidewalks, traffic signals, bike routes, bike racks); 2) sum of 

10 park facilities (playground, sport field, bowls, basketball court, tennis court, 

volleyball court, trail, fitness equipment, open/green spaces, and lake); 3) five key park 

amenities (toilets, benches, picnic tables, trash cans and lights); 4) sum of 10 

neighbourhood quality concerns (i.e. poor lighting, graffiti, heavy traffic, noise); 5) 

sum of 8 park quality concerns ( i.e. graffiti, vandalism, litter); 6) sum of 8 aesthetic 

features (i.e. landscaping, artistic features, historical or educational features). 

 
7 Prof. Geraint Ellis. 
8 Dr. Claire Cleland. 
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Following Kaczynski et al. (2016), each of these six groups were standardized by a 

sub-score (0-100), with group 4 and group 5 were reversed-coded. Finally, the mean 

value of these six groups contributed to an average Park Quality Index Score (0-100) 

for each park. Table 5-1 shows the details of how each sub-score was standardized. 

Table 5-1 Details of the scoring protocol.  

Park quality indicators Items included Standardized sub-scores 

Park access sum  

(yes/no present, possible 
score 0-6) 

Transit stop, car parking, sidewalks, traffic 
signals, bike routes, bike racks 

100/6*Park access sum  

Park facilities sum  

(yes/no present, possible 
score 0-10) 

Playground, sport filed, bowls, basketball 
court, tennis court, volleyball court, trail, 
fitness equipment, open/green spaces, and 
lake. 

100/10*Park facilities sum  

Park amenities sum  

(yes/no present, possible 
score 0-5) 

Restroom, benches, picnic tables, trash cans 
and lights 

100/5*Park amenities sum  

Neighbourhood quality 
concerns sum 

(yes/no present, possible 
score 0-10)  

Poor lighting, graffiti, vandalism, excessive 
litter, heavy traffic, excessive noise, vacant or 
unfavourable buildings, poorly maintained 
properties, lack of eyes on the street, evidence 
of threatening persons. 

100 -(100/10* Neighbourhood 
quality concerns sum)  

Park quality concerns sum 
(yes/no present, possible 
score 0-8) 

Graffiti, vandalism, excessive litter, excessive 
animal waste, excessive noise, poor 
maintenance, evidence of threatening persons, 
dangerous spots in the park. 

100 - (100/8*Park Quality 
Concerns)  

Park aesthetic features sum  

(yes/no present, possible 
score 0-7) 

Evidence of landscaping, artistic features, 
historical or educational features, wooded area, 
trees throughout the park, water features, 
meadow. 

100/7*Aesthetics Features 
Sum  

Park Quality Index = MEAN (Standardized_Park Access, Standardized_Park 

Facilities, Standardized_Park Amenities, Standardized_Neighbourhood Quality 

Concerns, Standardized_Park Quality Concerns, Standardized_Aesthetic Features). 

To summarize, park quality index represented the overall park quality, and the five 

sub-groups indicated different aspects of park quality.  

 Park buffer walkability 

Park buffers were defined as 500m radial buffers from the edges of parks (see Section 

3.5.4), and it was decided to use the walkability index developed by Frank et al. (2010) 

to measure the built environment features of the park buffers (see Section 3.5.5).  

The walkability index originally contains four components which are street 

connectivity, residential density, land use mix and retail floor area ratio. In the HULAP 
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study, it only included the first three components because the absence of retail floor 

data in the comparator city of Curitiba (Brazil). The neighbourhood walkability index 

score was first calculated by a HULAP study research fellow (SF). In order to 

coordinate with and be comparable with the HULAP study data, this research also 

excluded retail floor area ratio from the index. The measurement of walkability using 

GIS followed the instructions of the IPEN study (Adams et al., 2012). The instruction 

elaborates that walkability measures should try to be as detailed and accurate as 

possible at a geographic level at which environmental data sources are available. More 

details of the three walkability components are shown in Table 5-2:  

Table 5-2 Descriptions of the three walkability components.   

Components Descriptions  

Residential density Residential units divided by total footprint area of residential buildings. 

Intersection density Describes the street connectivity level, the higher the value is, the higher 
the street connectivity level. It is measured by the ratio of number of 
junctions (with three and more legs) to the land area of the buffers in km2. 
It is noted that, roads that are not pedestrian accessible (i.e. motorways) 
should be removed from measurement. 

Land use mix Indicates the distribution of five land uses including residential, 
commercial (i.e. pharmacy, supermarket), food (including restaurant), 
office and recreation (i.e. golf, plying fields). Values were normalized 
between 0 and 1, 0 indicates single use, while 1 indicates an even 
distribution of building floor area of five land uses. 

The three calculated figures were then normalized using a Z score. Finally, the 

equation of walkability index score is as the following expression  (Frank et al., 2010):  

The Walkability Index Score = (2*Z-Intersection Density) + (Z-

Residential Density) + (Z-Land Use Mix).  

 Statistical analyses  

The data were analysed using IBM SPSS Statistics 23 (IBM Corp, 2015). Statistical 

analyses were conducted over three steps: 1) descriptive analysis was conducted to 

characterize the features of parks quality and park buffer walkability levels; 2) GIS 

was used to visualize the spatial distributions of high/low park quality and high/low 

park buffer walkability in Belfast. Park quality and park buffer walkability were 

categorized into two groups of high/low park quality and high/low park buffer 

walkability by their mean values. Chi-square test was used to examine the associations 

of high/low park quality and high/low park buffer walkability; 3) one-way ANOVA 

was used to test the variations of park quality and park size by park buffer walkability, 
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variations of park quality and park buffer walkability by park size, and finally 

variations of park quality, park size and park buffer walkability by city parks and 

suburban parks. Level of significance was determined at p < 0.05. 

 Results 

 Descriptive statistics for park quality and park buffer walkability 

The park size ranged from 0.92 Ha to 380.65 Ha (mean=36.6, SD=67.95). Table 

5-3shows the descriptive statistics of park quality index and its sub-groups (i.e. park 

access, park facilities). It is noted that apart from the rating of neighbourhood quality 

concerns, scores in the rest of them were polarized. For example, in the group of park 

access, the lowest score was 0, while the highest score reached up to 83. This may 

imply that in this study, variables directly related to parks vary greatly, while in 

contrast, less variations in the surrounding neighbourhood were observed. Table 5-4 

shows the descriptive statistics of walkability of park buffers, the walkability index 

scores of park buffers ranged from -6.04 to 16.40 (mean=0.00, SD=3.31), each 

component included in the walkability index was standardized by a Z score. 

Table 5-3 Descriptive statistics of park quality and its sub-groups. 

Descriptive statistics of park quality 

Groups N 
Lowest 
Score 

Highest 
Score 

Mean 
Score 

Std. 
Deviation 

Park access (0-100) 70 0 83 45.24 15.05 

Park facilities (0-100) 70 10 80 33.29 17.34 

Park amenities (0-100) 70 0 100 52.29 29.35 

Neighbourhood quality concerns (0-100) 70 70 100 92.14 6.57 

Park quality concerns 70 13 100 83.57 17.10 

Aesthetic features 70 0 100 58.57 25.76 

Park Quality Index (0-100) 70 34 84 60.85 12.145 

 

Table 5-4 Descriptive statistics of walkability of park buffers 

Descriptive statistics of walkability of park buffers 

Components N Lowest Score Highest Score 

Residential density* 70 -1.93 1.82 

Street connectivity* 70 -1.41 3.71 

Land use mix* 70 -1.66 2.13 

Park buffer walkability index 70 -6.04 10.40 

* Standardized by a Z score.  
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 The spatial distribution of park quality and park buffer walkability levels 

Figure 5.11 shows the how quality of parks is distributed in the study area. All parks 

were divided into two groups – “high quality parks” and “low quality parks” by a mean 

value of 60. For those park quality index ≤ 60, they were coded as low quality parks; 

for those > 60, they were coded as high quality parks. From the map, it is observed 

that in terms of park quality along, it was relatively evenly distributed across the study 

area. However, when taking park sizes into consideration, it is noted that there was a 

certain number of high quality parks with relatively large sizes distributed along the 

edges of the study area, such as Cave Hill Country Park and Lagan Valley Regional 

Park, while in the inner area, although there were some quality parks, but it was short 

of public open spaces. 
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Figure 5.11 The spatial distribution of park quality 

Similar to the distinctions of high and low park quality, walkability index scores were 

also categorized into two groups, “high walkability level” and “low walkability level”, 

by a mean value of 0.00. For those walkability index scores ≤ 0.00, they were defined 

as low park buffer walkability, accordingly they rest of them were defined as high park 

buffer walkability. Unlike the relatively even distribution of park quality, it seems that 

there was an obvious spatial distinction between high walkability areas and low 

walkability areas (see Figure 5.12). Indeed, those parks nearer the city centre were 

likely to have higher surrounding walkability levels, in contrast those located along 
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the suburban areas were likely to have lower surrounding walkability levels. Chi-

square test was conducted to examine the associations of low/high park buffer 

walkability levels and low/high park quality, no significant relationship was found 

(p=0.167). 

To sum up, from the observations of the two maps (Figure 5.11 and Figure 5.12), it is 

noted that park quality seemed to be evenly distributed across the study area, while 

there were disparities amongst park buffer walkability and park sizes. Therefore, a 

decision was made to explore how park size and park quality varied by park buffer 

walkability, and how park quality and park buffer walkability varied by park size. 

These efforts were made to shed light on the potential associations among these built 

environment features, which may help to interpret the findings from the following 

quantitative study (Chapter 6).  
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Figure 5.12 The spatial distribution of walkability levels of park buffers. 

 Variations of park quality and park size by park buffer walkability  

Firstly, one-way ANOVA was used to test whether there are variations of park quality 

and park size by park buffer walkability. As mentioned above, park buffer walkability 

levels were divided into two groups by their mean value. Results show park aesthetic 

features (p=0.031) and park size (p=0.017) varied significantly by park buffer 

walkability (see Table 5-5). Specifically, it appears that those parks with lower levels 

of surrounding walkability tended to have more park aesthetic features and have larger 

park sizes. As lower walkability was always associated with more suburban areas (see 
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Figure 5.12), it is likely that suburban parks were more likely to have pleasing aesthetic 

features and larger sizes.  

Table 5-5 One-way analysis of variance of park quality and park size by park buffer walkability  

  Park surrounding walkability levels 

   
Parks with low 

surrounding walkability  

Parks with high 
surrounding walkability 

Factors   Mean  Mean 
Park access  42.92  48.33 
Park facilities  31.50  35.67 
Park amenities  57.00  46.00 
Neighbourhood quality concerns   92.75  91.33 
Park quality concerns  85.31  81.25 
Aesthetic features*  64.29*  50.95* 
Park Quality Index Score   62.29  58.92 
Park size*  52.25*  14.40* 

Notes: ** Sig<0.01; * Sig<0.05. 

 Variations of park quality and park buffer walkability by park size 

Again, one-way ANOVA was used to test the variations of park quality, park buffer 

walkability by park size. Park size was divided into three groups, < 20ha, 20-100ha 

and 100-500ha, based upon the thresholds suggested by Natural England (2010). It 

was found that park access (p=0.012) and park aesthetic features (p=0.015) 

significantly varied by park size. Medium size parks had the best access (i.e. by public 

transit, walking), while largest size parks had the worst of it. Besides, the larger the 

park was, the more aesthetic features it tended to have (see Table 5-6). 

Table 5-6 One-way analysis of variance of park quality and park buffer walkability by park size 

      Park size 

   <20 ha  20-100ha  100-500ha 
Factors   Mean  Mean  Mean 
Park access*  44.70*  50.83*  30.56* 
Park facilities  34.32  33.50  25.00 
Park amenities  46.36  63.00  60.00 
Neighbourhood quality concerns  92.50  90.00  96.67 
Park quality concerns  83.52  82.50  87.50 
Aesthetic features*  52.27*  66.43*  78.57* 
Park Quality Index Score   58.95  64.38  63.05 
Park Buffer walkability  0.45  -0.34  -2.18 

Notes: ** Sig<0.01; * Sig<0.05. 

 Variations of park quality, park size and park buffer walkability by city 
parks and suburb parks  

It was clearly observed that in Figure 5.12 , there was a distinction in walkability of 

park buffers between the Belfast inner areas and suburban areas. Therefore, to 

statistically investigate this and to explore the potential associations between park 

quality and park size, one-way ANOVA was conducted (see Table 5-7). Parks that are 
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included in the list of parks provided by the Belfast City Council were defined as 

“Belfast City parks” (N=36), the rest of them were then defined as “suburban parks” 

(N=34) (see Figure 5.13) (Belfast City Council, 2018b). 

Significant differences were found in the park buffer walkability levels (p=0.004), but 

not overall park quality (park quality index) (see Table 5-7). To further specify, Belfast 

City parks had higher surrounding walkability levels with a mean value of 1.01, while 

for suburban parks, the number of it was only -1.27. This test confirmed the previous 

observations of the maps that park quality was evenly distributed across the study area, 

but not the park buffer walkability levels. Other than park buffer walkability levels, 

park access (p=0.002) and neighbourhood quality concerns (p=0.049) also 

demonstrated significant differences between the two areas. To be more specific, 

Belfast City parks significantly had better accessibility than suburban parks, whereas 

suburban parks significantly had more pleasant surrounding neighbourhood 

environment than city parks.  

Table 5-7 One-way analysis of variance of park buffer walkability and park quality by city parks and 

suburban parks. 

  Location of parks 

Factors  
  
  

Belfast City parks  Suburban parks 
Mean  Mean 

Park buffer walkability index score**   1.01**  -1.27** 
Park size   33.40  40.62 
Park quality index score  60.77  60.95 
Park access**  50.00**  39.25** 
Park facilities  34.10  32.26 
Park amenities  51.79  52.90 
Neighbourhood quality concerns*   90.77*  93.87* 
Park quality concerns  83.01  84.27 
Aesthetic features   54.95  63.13 

Notes: ** Sig<0.01; * Sig<0.05. 
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Figure 5.13 Belfast City parks and suburban parks in Belfast Metropolitan Area. 

 Discussion and conclusion  

 Summary of results 

This research component has illustrated the wide variety of parks being provided in 

Belfast. Additionally, it has also demonstrated that how parks are integrated into wider 

urban fabric. Findings from this component suggested the disparities in terms of park 

features (park size and park aesthetic features) as well as features around parks (park 

accessibility, neighbourhood quality concerns and park buffer walkability), and they 

have a range of implications for physical activity and policy-making. 
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First, explorations over the spatial distribution of parks has highlighted that there is 

less area of the city centre dedicated to public open spaces. The issue of lacking of 

public open spaces and recreational facilities in the city centre was also recognised by 

the Belfast Planning authorities as a key issue that needed to be improved (Belfast City 

Council, 2019b). However, providing recreational spaces requires large land areas, 

whereas chances of solving this problem were limited by the highly dense built-up area 

of it. Therefore, it seems that on the one hand, one strategy is to retain existing 

recreational spaces, and try to allocate more spaces for leisure and recreation; and on 

the other hand, improve accessibility to the existing public open spaces and create a 

connected network for urban green spaces across the city wide.  

Second, it was found that larger parks tend to have more park aesthetic features (see 

Table 5-6). This is in accord with a previous study which suggested that larger parks 

might be a better predictor of walking behaviour than park proximity, as large parks 

are more likely to have more aesthetic attributes to attract and satisfy park users (Giles-

Corti, Broomhall, et al., 2005). However, it was also found that largest parks (100-

500Ha) have the poorest accessibility (see Table 5-6), and larger parks have lower 

surrounding neighbourhood walkability (see Table 5-5), which is possibly due to the 

fact that large parks tend to located at suburban areas and there is a lack of services 

and infrastructures (i.e. cycle lane, public transit), and low residential density. The 

combined findings may imply that although large parks are more attractive because of 

having more aesthetic features, which may increase the likelihood of park use and 

physical activity (Sugiyama et al., 2010). But the poor accessibility and walkability to 

them may counteract the positive effects (Giles-Corti, Broomhall, et al., 2005). The 

contrasting features of built environment features in and around large parks led to 

future investigations on how these built environment features (i.e. park aesthetics and 

park buffer walkability) are associated with park use and physical activity of older 

adults (see Section 6.3).  

Finally, it should be noted that park buffer walkability, park access and neighbourhood 

quality concerns significantly vary by the locations of parks (Belfast City parks and 

suburban parks). In general, Belfast City parks have higher surrounding walkability 

levels and better accessibility (by walking, cycling and motor vehicles) than suburban 

parks, but in the meantime, they also have more neighbourhood quality concerns (i.e. 

vandalism, graffiti, litter and lighting infrastructure).  
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The spatial pattern of park buffer walkability aligns with the overall urban morphology 

- inner areas have higher walkability levels and outer areas have lower walkability 

levels. Walkability here, is objectively measured by GIS-based approaches, and it 

captures built environment features more of a macro-level, including residential 

density, street connectivity and land use mix. Although there is a strong strength of 

evidence suggesting the positive associations between walkability and physical 

activity behaviour of older adults (Cerin et al., 2017; Winters et al., 2015), but it was 

also claimed that macro-level features don’t reflect the people’s actual experience 

(Millstein et al., 2013), and changes requires substantial modification to the urban 

structure (Bivina et al., 2019). Therefore, data on neighbourhood quality concerns (i.e. 

graffiti, vandalism and excessive litter) and park access (i.e. access by cycling and 

walking) which are more microscale features collected using CPAT (Kaczynski et al., 

2012) may provide more insights into what interventions could possibly be made. That 

is, given the disparities found over park access and neighbourhood quality concerns 

between Belfast City parks and suburban parks, it is informed that on the one hand, 

interventions could be made to improve accessibility to suburban parks, especially 

access by active travel mode (i.e. walking or cycling) to produce additional health 

benefits; and on the other hand, efforts could also be made to improve the quality of 

neighbourhood environment surrounding Belfast City parks.  

 Concluding comments  

In summary, this research component has obtained insights into the spatial distribution 

of parks and their surrounding walkability levels as well as the associations between 

parks and their surrounding neighbourhood in the case study area. It is highlighted that 

parks are not isolated urban green spaces, but closely related to the wider urban fabric. 

In studies of parks and physical activity behaviour, both built environment features of 

parks and their surrounding neighbourhood should be taken into account. The next 

research component will further link these built environment features to physical 

activity behaviour of older adults using quantitative research methods. It will 

specifically investigate the associations between park quality, park buffer walkability, 

neighbourhood walkability and physical activity and park use of older adults. 
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Chapter 6. Component four: the impacts of park quality, 
park buffer walkability and neighbourhood walkability 
on park use and physical activity of older adults 

 Overview and objectives  

Follow on the previous chapter which examined spatial patterns and the associations 

between park size, park quality and park buffer walkability, this component is setting 

out to investigate the associations between built environment features in and around 

parks and physical activity behaviour of older adults using quantitative method.  

 Methods  

 Study area 

The case study area of this research was the Belfast Metropolitan Area, Northern 

Ireland, which consists of Council Areas of Belfast City, Lisburn City, Carrickfergus 

Borough, Castlereagh Borough, Newtownabbey Borough and North Down Borough. 

It covers an area of 960 km2 approximately and has a population of 671,559 (Northern 

Ireland Census 2011), which takes up 37% per cent of the total population of Northern 

Ireland. 

 Sample of participants 

This used a sub-sample of the HULAP study participants (Belfast), which was drawn 

from the wider NICOLA study. NICOLA is a longitudinal study which has a 

representative sample of the Northern Ireland older adults’ population (n=8500). To 

be eligible for inclusion in the HULAP study, participants had to meet the following 

criteria: aged 60 years and over; self-reported ability to walk independently without 

assistance; provide written consent form to participate in the study. The recruitment of 

the HULAP study aimed to maximize the variations of older adults in terms of 

neighbourhood walkability and socio-economic status. Therefore, quadrants of 

high/low neighbourhood walkability and high/low socio-economic status were used to 

randomly select potential participants (Ellis et al., 2018). An invitation letter and a 

study information sheet were firstly posted to them, followed by a phone call 

approximately after one week to confirm the willingness of participation in the 

HULAP study (Ellis et al., 2018). In total, the HULAP study (Belfast) recruited 253 

participants (mean age 71.8 years old, SD=6.6, and 57% male). 
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To be included in this component, two more eligibility criteria were applied, which 

were: resident in Belfast Metropolitan Area (N=234) (participants lived in 

Londonderry were excluded); and lived within 500m radial buffer from a park. 

Rationales of doing this were given in Section 3.5.2. It finally resulted a number of 

149 older adults (park dwellers) included in this component.   

 Sample of parks  

All parks in Belfast were mapped by the HULAP research fellow SF using GIS based 

upon the definition of parks proposed by the International Physical and the 

Environment Network (IPEN) study (Adams et al., 2012). The use of the 500 radial 

buffers from the participants’ home resulted in 70 intersected parks across the study 

area (see Figure 3.3), and they were the park sample for the spatial analysis in 

component three (Chapter 5). It should be noted that as this component examined the 

associations between physical activity behaviour of older adults and the nearest parks, 

and some participants had more than one parks intersected with the 500m radial buffers, 

the sample size of parks in this component then reduced to 60. Participants were 

randomly selected across Belfast using the sampling frame of low and high 

neighbourhood walkability and socio-economic status, the intersected parks therefore 

were also randomly selected, and they therefore should be representative of the parks 

in this study area.  

 Measures 

A range of measurements was used in this component, consisting of both self-reported 

(IPAQ) and objectively measured (GPS and accelerometer) approaches, audit tool 

(CPAT) and GIS-based measurement. It provided data from multiple dimensions and 

entailed the investigations on the issues of interests from different point of view.  

 Participation in some vs. none/few recreational walking/transport 

walking  

Recreational walking and transport walking were measured using the long version of 

the International Physical Activity Questionnaire (IPAQ), which was approved  with 

excellent test-retest reliability and acceptable validity in adults aged 15-69 years old 

(Craig et al., 2003). It was also approved with moderate/acceptable levels of validity 

(r = .430–.557) for accelerometer derived moderate to vigorous physical activity 

(MVPA) for older adults (aged 60 years and over) in the UK (Cleland et al., 2018). 

The IPAQ (long-form) collects health-related physical activity data in the last seven 
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days across four domains of 1) occupational physical activity, 2) recreational physical 

activity, 3) household physical activity and 4) transportation physical activity 

(Hagströmer et al., 2006). Data were cleaned and processed according to the 

standardized IPAQ Scoring Protocol (IPAQ, 2005).  

Participants reported frequency (number of days) and average duration on one of those 

days (hours and minutes) they walked for recreation for at least 10 minutes in the last 

seven days. Frequency and duration were multiplied to indicate the variable – 

“recreational walking (minutes)/week”. Transport walking was assessed and 

calculated using similar ways. Because self-reported data of recreational walking and 

transportation walking had excessive zero values, thus it was dichotomized due to non-

normal distribution – participation in some recreational/transport walking (participated 

in some (more than 10 minutes) of recreational/transport walking in the last seven days) 

vs. participation in none or few recreational/transport walking (participated in 10 

minutes or less of recreational/transport walking in the last seven days). 

 Self-reported and objective-measured park use/visit  

In the HULAP study survey questionnaire, self-reported park use was measured by 

asking participants “whether you have used parks to perform physical activity 

(yes/no)”. 

In terms of objectively-measured park visit, it was determined by GPS. In the HULAP 

study, participants were asked to wear GPS (Qstarz BT-Q1000XT) and accelerometers 

(Actigraph GT3X) for seven consecutive days. To be included in the analyses, 

participants had to have a minimum wear time of 5 valid days and have to be park 

dwellers. A valid day was defined as having at least 600 minutes of wear time, non-

wear time was defined by a period of at least 120 consecutive minutes with zero 

activity intensity counts, with an allowance of counts between 0-100 for 2 minutes at 

maximum (Cleland et al., 2020). This resulted in 148 participants who had five or more 

valid days, with 89 of them were park dwellers, and this was the final sample size of 

the analysis that used objectively measured park visit as the outcome. The definition 

of a park visit used a similar method that was firstly mentioned by  Evenson et al. 

(2013). It is determined as having >= 3 min of consecutive GPS points within park 

polygons on a valid day of monitor. 
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 Park quality  

Park quality was measured by the Community Park Audit Tool (CPAT). More details 

were given in Section 5.3.1.  

 Neighbourhood walkability and park buffer walkability  

Neighbourhood walkability was measured in the same way as park buffer walkability 

using the walkability index developed by Frank et al. (2010). More details were given 

in Section 5.3.2. It is important to note that multi-collinearity of park buffer walkability 

and neighbourhood walkability was tested because of the potential that they were 

highly correlated. The VIF9 (=1.757) result confirmed that there was no significant 

multi-collinearity issue (Dias Curto & Castro Pinto, 2011).  

To conclude, outcomes in this component included participation in recreational 

walking >10min (yes/no), participation in transport walking >10min (yes/no), self-

reported park use (yes/no) and objectively measured park visit (yes/no). Whereas, 

independent variables included park quality, park buffer walkability and 

neighbourhood walkability. 

 Statistical analyses 

Descriptive statistical analyses were conducted to ascertain the characteristics of the 

park dwellers’ socio-demographic characteristics, walking behaviour and park visit. 

Multilevel logistic regression analyses were used to investigate the associations of 

each outcome variable (participation in recreational walking/transport walking, self-

reported park use and objectively-measured park visit) with park quality (park quality 

index and related sub-items), park buffer walkability and neighbourhood walkability. 

In single factor models, associations of each independent variable were examined 

individually with each outcome variable. In combined factor models, associations of 

all sub-items of park quality (i.e. park access, park facilities) were examined 

simultaneously with each outcome variable. Similarly, this analysis was conducted for 

park buffer walkability and neighbourhood walkability. To account for the potential 

moderating effects of socio-demographic factors (i.e. gender, age, and education level) 

and current physical activity status (whether they have met the recommended 150 mins 

MVPA per week or not (i.e. >= 150 mins MVPA per week). The models were adjusted 

 
9 The variance inflation factor (VIF) is most widely-used diagnostic for multicollinearity.  
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respectively in addition to combined factor models. The results were presented as odds 

ratios (OR) with 95% confidence intervals (CI). All statistical analyses were conducted 

using SPSS 23 (IBM Corp, 2015), and all findings considered significant at p < 0.05.  

 Results  

 Sample characteristics  

In the HULAP study, compared to participants who had valid survey data (N=253), 

the number of participants who had valid combined GPS and accelerometer data were 

much smaller (N=148). To further specify, among the 253 HULAP survey valid 

participants, 144 of them were park dwellers and had valid IPAQ data. While among 

the number of participants (n=148) who had valid combined GPS and accelerometer, 

89 participants were park dwellers. Table 6-1 shows the descriptive characteristics of 

the two samples (self-report/objective). In both samples, there were more men than 

woman (56.9% versus 43.1%; 61.8% versus 38.2%). Almost half of the participants 

were aged between 60 -70 years (49.3%, n=71). In terms of education level, 

approximately half of participants had secondary education level (49.3%, n=71).  

Table 6-2 provides the descriptive statistics of the physical activity outcomes, both 

self-reported and objectively measured. More than half of the participants reported that 

they had participated in some recreational walking (62.5%, n=90) and some transport 

walking (74.3%, n=107) in the last seven days. In terms of self-reported park use, 

approximately half of participants (50.7%, n=73) indicated that they had used parks in 

the last seven days. The objectively-measured data showed that more than three-

quarters of participants (76.4%, n=68) had visited a park at least once during the period 

of measurement. Descriptive characteristics of park quality and park buffer walkability 

were shown in Section 5.4.1. 
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Table 6-1 Sample characteristics of survey participants, GPS and accelerometer participants 

 Survey sample  GPS and accelerometer sample 
 Count (n)  %  Count (n)  % 

Gender Male 82 56.9%  55 61.8% 
Female 62 43.1%  34 38.2% 

Age (years) 60-70 71 49.3%  39 43.8% 
71-80 52 36.1%  34 38.2% 
81+ 15 10.4%  12 13.5% 
Missing 6 4.2%  4 4.5% 

Education Level None or primary 1 17 11.8%  11 12.4% 
Secondary 2 71 49.3%  44 49.4% 
Tertiary 3 56 38.9%  34 38.2% 
Total 144 100.0%  89 100.0% 

1 “None or primary” included primary not complete, primary or equal, none, don’t  know and refuse. 
2 “Secondary” included GCSE, A level and diploma.  
3 “Tertiary” included undergraduate and postgraduate and higher.  

Table 6-2 Descriptive statistics of physical activity outcomes 

Physical activity variables  Yes N (%)  Total N 
Recreational walking > 10min1   90 (62.5%)  144 
Transport Walking > 10min1  107 (74.3%)  144 
Self-reported use  73 (50.7%)  144 
Objectively measured park visitation   68 (76.4%)  89 

1 Self-reported physical activity measured by IPAQ-L 

 Associations between park quality, walkability and park visit/use of older 
adults  

Table 6-3 illustrates the associations between park quality, neighbourhood walkability, 

park buffer walkability and objectively measured park visits. The results show that 

neither sub-items of park quality nor the overall park quality (park quality index) were 

significantly correlated with objectively measured park visits. Unexpectedly, 

neighbourhood walkability demonstrated a negatively significant association when 

investigated as a single factor (p=0.049). The significance did not hold in the combined 

model suggesting that park buffer walkability and neighbourhood walkability are 

mutually dependent. However, after adjusting for socio-demographic factors, 

neighbourhood walkability was significantly associated with objectively-measured 

park visit (p=0.027) which may indicate the moderating effects of socio-demographic 

factors.  
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Table 6-3 Associations between park quality, walkability (neighbourhood and park) and objectively measured park visit.   
 

OR for objectively measured park visit 
N = 89  

 
Single factors  

 
Combined Factors  

 
Combined + Adjusted for 
socio-demographic factors 

 
OR 95% CI 

 
OR 95% CI 

 
OR 95% CI 

Park quality Park access   1.02 0.98-1.06 
 

1.03 0.98-1.08 
 

1.03 0.98-1.09 
  Park facilities   0.99 0.96-1.02 

 
0.98 0.94-1.02 

 
0.98 0.94-1.03 

  Park amenities   1.00 0.99-1.02 
 

1.00 0.98-1.02 
 

0.99 0.96-1.02 
  Neighbourhood concerns   0.97 0.90-1.05 

 
0.99 0.91-1.07 

 
1.00 0.91-1.09 

  Park quality concerns   1.02 0.99-1.04 
 

1.01 0.98-1.04 
 

1.01 0.96-1.05 
  Aesthetic features   1.01 0.99-1.03 

 
1.01 0.98-1.03 

 
1.02 0.99-1.06 

Park Quality Index     1.01 0.97-1.05 
 

N/A N/A 
 

1.00 0.96-1.06 
Walkability Index Park buffer walkability   0.94 0.81-1.08 

 
1.11 0.88-1.38 

 
1.30 0.97-1.74 

  Neighbourhood walkability   0.86* 0.74-1.00* 
 

0.8 0.62-1.01 
 

0.72* 0.54-0.96* 

Models of combined factors mean that all factors in each group (park quality, and walkability index) are taken into two separate models. Socio-demographic factors were gender, age 
and education level. Associations marked with * are significant (p < 0.05). 
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Table 6-4 shows the associations between park quality, walkability and self-reported 

park use of older adults. Park amenities (p=0.049) and overall park quality (p=0.035) 

were significantly associated with self-reported park use when investigated as single 

factors. The significant effects of overall park quality on self-reported park use 

remained after adjusting for socio-demographic factors (p=0.041). No other significant 

associations were found.  
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Table 6-4 Associations between park quality, walkability and self-reported park-based physical activity of older adults.  
 

OR for self-reported park use 
N = 144  

 
Single factors  

 
Combined 

Factors  

 
Combined + Adjusted for 

socio-demographic 
factors  

OR 95% CI 
 

OR 95% CI 
 

OR 95% CI 
Park quality Park access   1.01 0.98-1.04 

 
1.00 0.97-1.03 

 
0.99 0.96-1.03 

  Park facilities   1.02 1.00-1.03 
 

1.01 0.99-1.03 
 

1.02 0.99-1.04 

  Park amenities   1.01* 1.00-1.02* 
 

1.01 0.99-1.03 
 

1.01 0.99-1.02 

  Neighbourhood concerns   0.97 0.92-1.02 
 

0.95 0.90-1.01 
 

0.97 0.91-1.02 

  Park quality concerns   1.01 0.99-1.03 
 

1.00 0.98-1.02 
 

1.01 0.98-1.04 

  Aesthetic features   1.01 0.99-1.03 
 

1.01 0.99-1.03 
 

1.00 0.98-1.02 

Park Quality Index     1.03* 1.00-1.06* 
 

N/A N/A 
 

1.03* 1.00-1.07* 
Walkability Index Park buffer walkability   0.97 0.87-1.08 

 
0.99 0.86-1.14 

 
1.00 0.86-1.17 

  Neighbourhood 
walkability 

  0.97 0.87-1.07 
 

0.97 0.85-1.12 
 

0.97 0.83-1.13 

Models of combined factors mean that all factors in each group (park quality, and walkability index) are taken into two separate models. Socio-demographic factors were gender, age 
and education level. Associations marked with * are significant (p < 0.05).  
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 Associations between park quality, walkability and recreational walking 

As can be seen in Table 6-5, when variables were tested individually (single factors), 

aesthetic features (p= 0.03) and park buffer walkability (p= 0.038) were significantly 

associated with participation in some recreational walking. While, overall park quality 

and neighbourhood walkability displayed no significant associations with recreational 

walking. The odds of participating in some recreational walking increased with better 

quality park aesthetic features but decreased with higher park buffer walkability. No 

interaction effects were observed as aesthetic features (p= 0.036) and park buffer 

walkability (p= 0.027) still remained significant when factors were examined in 

combined factors. When adjusted the combined models for socio-demographic factors, 

no significant associations were observed.  
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Table 6-5 Associations between park quality, walkability and recreational walking of older adults.  
OR for participation in some recreational walking 

(> 10min)  

N = 144 

 
Single factors 

 
Combined Factors 

 
Combined + Adjusted 

for socio-demographic 

factors 
 

OR 95% CI 
 

OR 95% CI 
 

OR 95% CI 

Park quality Park access   1.00 0.97-1.03 
 

1.00 0.97-1.04 
 

1.00 0.96-1.04 

  Park facilities   1.00 0.98-1.02 
 

0.99 0.97-1.02 
 

1.00 0.97-1.03 

  Park amenities   1.01 0.99-1.02 
 

1.00 0.99-1.02 
 

1.00 0.98-1.02 

  Neighbourhood concerns   1.01 0.95-1.07 
 

1.00 0.94-1.06 
 

0.98 0.90-1.04 

  Park quality concerns   1.01 0.98-1.03 
 

0.99 0.96-1.02 
 

1.00 0.97-1.05 

  Aesthetic features   1.02* 1.00-1.03* 
 

1.02* 1.00-1.04* 
 

1.01 0.99-1.03 

Park Quality Index     1.02 0.99-1.05 
 

N/A N/A 
 

1.02 0.98-1.05 

Walkability Index Park buffer walkability   0.88* 0.77-0.99* 
 

0.83* 0.70-0.98* 
 

0.82 0.68-1.00 

  Neighbourhood walkability   0.96 0.85-1.08 
 

1.09 0.93-1.27 
 

1.17 0.97-1.41 

Models of combined factors mean that all factors in each group (park quality, and Walkability Index) are taken into two separate models. Socio-demographic factors were gender, 
age and education level. Associations marked with * are significant. 
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 Associations between park quality, walkability and transport walking  

Table 6-6 shows that neighbourhood walkability was significantly positively 

correlated with transport walking when it was tested as single factors (p= 0.039) and 

combined factors (p=0.037) (with park buffer walkability). However, when we 

adjusted for socio-demographic factors, the significant associations did not hold. Other 

than neighbourhood walkability, significant associations were also found in relation to 

park aesthetic features which the odds of participation in some transport walking 

decreases with higher park aesthetic features in combined factors (p= 0.024) and 

adjusted models (p=0.043). 
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Table 6-6 Associations between park quality, walkability and transport walking of older adults. 
OR for participation in some transport walking (> 

10min) 

N = 144 

 
Single factors  

 
Combined Factors  

 
Combined + Adjusted for 

socio-demographic 

factors 
 

OR 95% CI 
 

OR 95% CI 
 

OR 95% CI 

Park quality Park access   1.02 0.99-1.05 
 

1.00 0.96-1.04 
 

1.00 1.00-1.04 

  Park facilities   1.02 1.00-1.04 
 

1.02 0.99-1.05 
 

1.02 0.99-1.05 

  Park amenities   1.01 1.00-1.02 
 

1.01 0.99-1.03 
 

1.01 1.00-1.03 

  Neighbourhood concerns   0.99 0.93-1.06 
 

0.99 0.93-1.06 
 

0.99 0.92-1.06 

  Park quality concerns   1.00 0.97-1.02 
 

1.00 0.97-1.04 
 

1.01 0.98-1.05 

  Aesthetic features   0.99 0.97-1.00 
 

0.97* 0.95-1.00* 
 

0.97* 0.95-1.00* 
Park Quality Index     1.01 0.97-1.04 

 
N/A N/A 

 
1.01 0.98-1.05 

Walkability Index Park buffer walkability   1.07 0.92-1.22 
 

0.94 0.78-1.23 
 

0.97 0.80-1.17 

  Neighbourhood walkability   1.20* 1.00-1.42* 
 

1.24* 1.01-1.52* 
 

1.2 0.98-1.49 

Models of combined factors mean that all factors in each group (park quality, and Walkability Index) are taken into two separate models. Socio-demographic factors were gender, age 
and education level. Associations marked with * are significant.
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 Associations between socio-demographic factors, current physical activity 
status and physical activity behaviour of older adults  

Previous analyses demonstrated the moderating effects of socio-demographic factors. 

In addition, findings from the SAPAS implied that participants’ current and previous 

physical activity status may influence park use (see Section 4.2.4-1). Therefore, 

associations of the three socio-demographic factors (age, gender and education level) 

and physical activity behaviour of older adults were examined (see Table 6-7). 

Associations of current physical activity status (indicted by whether participants met 

the UK government recommendation of 150 min MVPA/week or not) and park use 

(both objectively measured and self-reported) were also examined. Results in Table 6-

7 demonstrate that age had a significant association with recreational walking 

(p=0.011), objectively measured park visit (p=0.041) and self-reported park use 

(p=0.01). Education had a significant relation with recreational walking (p=0.048) and 

self-reported park use (p=0.031). The odds of self-reported park use generally 

decreased with age. While, those aged 71-80 years appeared to be the most active 

group in recreational walking and objectively measured park visit, their odds of 

participating in recreational walking and objectively measured park visit were 3.61 

times and 4.36 times that of those aged 60-70 years respectively. In terms of the effects 

of education levels, the odds of participating in recreational walking and self-reported 

park-based physical activity increased with higher education level. No moderating 

effects were observed between current physical activity statuses and objectively 

measured (p=0.123) and self-reported park visit/use (p=0.089) (see Appendix H).   
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Table 6-7 Associations between socio-demographic factors and physical activity. 
Socio-demographic factors Recreational 

walking>10min 

 
Transport 

walking>10min 

 Objectively measured 

park visits 

 Self-reported park-based 

physical activity 

OR 95% CI 
 

OR 95% CI  OR 95% CI  OR 95% CI 

Gender Male 1.00 
  

1.00 
 

 1.00   1.00   
Female 0.58 0.25-1.35  0.95 0.40-2.30  1.62 0.48-5.25  1.13 0.53-2.42 

Age (years) 60-70 1.00 
  

1.00 
 

 1.00   1.00  

71-80 3.61* 1.34-9.73* 
 

0.71 0.29-1.79  4.36* 1.07-18.05*  0.35* 0.16-0.78* 
81-90 0.54 0.15-1.91 

 
0.76 0.18-3.29  0.56 0.14-2.27  0.35 0.11-1.16 

Education level Non or primary1 1.00 
  

1.00 
 

 1.00   1.00  

Secondary2 2.32 0.56-9.65 
 

0.21 0.03-1.71  0.22 0.02-2.20  1.93 0.53-7.05 

Tertiary3 4.52* 1.01-20.26* 
 

0.54 0.06-4.94  0.59 0.05-6.52  4.32* 1.14-16.34* 

Associations marked with * are significant. 
1 “None or primary” included primary not complete, primary or equal, none, don’t know and refuse. 
2 “Secondary” included GCSE, A level and diploma.  
3 “Tertiary” included undergraduate and postgraduate and higher.  
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  Discussion and conclusion  

 Summary of results 

This chapter has obtained insights into whether different aspects of parks and the 

walkability around parks are associated with park use and physical activity behaviour 

of older adults. Key findings from this are summarized below.  

 The impacts of park quality on park use and physical activity of older 

adults 

In the limited existing research on park quality and physical activity behaviour of older 

adults, two studies suggested that perceived park quality was positively related to 

recreational walking of older adults (Van Cauwenberg et al., 2015, 2017). But less is 

known about which specific aspects of parks are influential, such as park facilities or 

amenities. Findings from this chapter shed light on this issue and indicated that park 

aesthetic features (i.e. landscaping, water features) appeared to be a strong predictor 

for recreational walking of older adults. This is consistent with previous studies which 

have reported that park attractiveness is positively related to recreational walking in 

adults (Giles-Corti, Broomhall, et al., 2005; Sugiyama et al., 2010). Similar to park 

aesthetics, neighbourhood aesthetics was also identified as a significant environmental 

correlate of recreational walking of older adults according to a systematic review of 

72 articles (Van Cauwenberg et al., 2018). In an international multi-country study, 

neighbourhood aesthetics was found to be significantly associated with all three 

recreational walking outcomes of adults (odds, frequency and duration of recreational 

walking) (Sugiyama et al., 2014). Other than the quantitative-based evidence, 

according to a review paper of qualitative studies (n=21), it demonstrated the positive 

effects of aesthetic features, such as vegetation, water feature and maintenance on park 

use (McCormack et al., 2010). Sugiyama et al. (2015) suggested that the presence of 

water features, gardens and wildlife was associated with recreational walking to a 

neighbourhood park among adults. The synthesized evidence above suggests that 

aesthetically-pleasing features can be a strong motivation for recreational walking, 

either in parks or walking to parks. Improving aesthetic features of parks and their 

surrounding neighbourhood seems to be a promising and effective way of encouraging 

older adults walking to parks and visiting parks. 

Additionally, looking at recreational walking is an indirect way of exploring the 

impacts of park quality on park use, and findings from this component greatly 
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supported the significance of park quality in promoting park use (self-reported) of 

older adults. Apart from park quality, significant associations were also found in 

relation to its sub-group – park amenities, which suggested that the presence of 

benches, toilet etc could encourage older adults to use parks. Findings from the 

qualitative study (Chapter 7) also demonstrated that such park amenities were 

important for older adults’ use of parks (see Section 7.3.4-3). 

Finally, significant association was found between park aesthetics and recreational 

walking of older adults, but there was also significantly negative association between 

park aesthetics and transport walking of older adults. Indeed, the relationship between 

park aesthetics and transport walking is a very under-researched area. But through the 

analysis of Chapter 5, it was found that in the Belfast Metropolitan Area, parks with 

more aesthetic features have significantly lower park buffer walkability (see Table 5-

5), this may suggest a possible explanation to the negative associations between park 

aesthetic features and transport walking. That is to say, it could have been the low 

surrounding walkability that reduced the transport walking rather than park aesthetic 

features. Also given the positive associations between neighbourhood walkability and 

transport walking.  

 The impacts of the neighbourhood surrounding parks on park use and 

physical activity of older adults 

The built environment features of the neighbourhood surrounding parks were 

measured through three ways in this quantitative component, including: 1) 

neighbourhood concern (measured by CPAT), 2) park buffer walkability and 3) park 

buffer walkability (both GIS-based approaches). Positive associations were found 

between neighbourhood walkability and transport walking, and there were also 

negative associations between park buffer walkability and recreational walking of 

older adults, between neighbourhood walkability and objectively-measured park use 

of older adults. 

The positive associations between neighbourhood walkability and transport walking 

of older adults is in accordance with a big range of older adults-specific studies (Cerin 

et al., 2017). The findings suggest that high residential density, good street 

connectivity and land use mix could support older adults’ walking for transportation.  
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But it is unexpected to find that neighbourhood walkability was negatively associated 

with objectively-measured park visit, in the case that the objectively-measured park 

visit was not associated with any park quality factors. This contradicts our hypothesis 

that people who reside in high-walkable neighbourhood are more likely to frequent 

recreational facilities, such as parks. This unexpected finding could possibly be 

explained by a study undertaken by Winters et al. (2015), they suggested that for older 

adults who lived in high walkable neighbourhood, only 4.1% of them reported having 

parks as their destinations, and their key destinations were grocery stores (13.6%) and 

restaurants (7.2%) etc. This combined evidence implies the interacted impacts of parks 

and their wider urban contexts on park use and physical activity of older adults. It is 

possible that when people have convenient access to diverse facilities and services, the 

role of parks is played down; or they use parks as “through routes” to other destinations, 

therefore their short stay was not identified as a “park visit” objectively.  

Finally, it was found that increases in park buffer walkability lead to decreases in the 

odds of participating in recreational walking of older adults. The associations between 

neighbourhood walkability and recreational walking of older adults have been widely 

studied (Berke et al., 2007; Cain et al., 2014; Van Holle, Van Cauwenberg, et al., 2015), 

and findings generally indicated that neighbourhood walkability was positively 

associated with recreational walking of older adults (Van Cauwenberg et al., 2018). 

While, different from neighbourhood walkability, the impacts of the neighbourhood 

immediately surrounding parks (park buffers) have been rarely studied. Findings from 

Chapter 5 suggested that in the case study area, the higher the park buffer walkability, 

the poorer the park aesthetic features (see Table 5-5). This may provide a possible 

explanation to the negative associations between park buffer walkability and 

recreational walking. It is likely that it could have been the poorer park aesthetic 

features that impeded recreational walking rather than park buffer walkability. The 

combined findings again imply that interacted impacts of parks and their surrounding 

neighbourhood on physical activity behaviour of older adults.   

 Strength and limitations 

A strength of this quantitative component is that to our knowledge this is the first study 

that has investigated the associations of objectively measured different aspects of park 

quality (i.e. park access, park aesthetics) and overall park quality (CPAT) and park use 

and physical activity, with a focus on older adults. Previously studies have employed 
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the CPAT to assess park features and park quality, primarily from an environmental 

justice point of view and examined whether the provision of parks (i.e. park facilities, 

park amenities) was equal across different socio-economic status, race/ethnic (Hughey 

et al., 2016; Kamel et al., 2014; Rigolon, 2017). Also, among studies that have 

examined the associations of park quality and physical activity behaviour of older 

adults, park quality was indicated by satisfaction with it, using a single-item question 

(Van Cauwenberg et al., 2015, 2017), which remains ambiguous in terms of which 

specific park features are important. Besides, this study not only investigated the 

influences of park quality, but also examined the impacts of environment surrounding 

parks, an understudied area in the research of parks and physical activity. Furthermore, 

this study used objectively-measured park visit as an outcome in addition to self-

reported recreational walking, transport walking and park use. It was argued that 

compare to park visit and park-based physical activity, recreational walking and 

transport walking may have obscured the relationships with park quality (Van 

Cauwenberg et al., 2015). However, the strength of the evidence regarding the 

relationships between park, walkability and objectively-measured park visit was 

limited by the relatively small sample of participants. Additionally, the associations 

between park use, physical activity and quality of the nearest park were assessed. The 

later qualitative study (see Section 7.3.1) as well as a study undertaken by Schipperijn 

et al. (2010) both suggested that the nearest park was not always the one most 

frequently visited. Comparisons between the nearest park and the frequently visited 

park could provide more insights about the impacts of park characteristics on park 

visitation. Furthermore, assessments of the park buffer walkability and neighbourhood 

walkability exclusively relied on the GIS-based measures. It characterised the 

macroscale built environment attributes, but might not reflect older adults’ experiences 

with the environment (Millstein et al., 2013). Inclusion of microscale features might 

be even more important for studies with focus on older adults as they suffer from 

deceasing functional capacities. Finally, the cross-sectional research design did not 

entail any causal inferences. To effectively inform park and neighbourhood 

interventions, longitudinal and experimental research are expected.  

 Concluding comments  

In summary, this quantitative component demonstrated the role of park aesthetics in 

predicting recreational walking of older adults as well as the role of park amenities and 
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park quality in predicating older adults’ park use (self-reported). Impacts of the 

environment surrounding parks (park buffer and neighbourhood walkability) on park 

use and physical activity of older adults were also observed. It is suggested that both 

environmental factors in and around parks influence physical activity and park use of 

older adults. Therefore, the objective of improving physical activity levels of older 

adults through active travel to and use parks should not only target on park itself but 

should also direct attention to neighbourhood surrounding parks. In this quantitative 

component, the measurements of built environment in and around parks exclusively 

relied on objective approaches (CPAT and GIS), evidence is limited regarding how 

actually older adults perceive these environmental facilitators or barriers. Therefore, it 

was decided to carry out a qualitative study to complement the quantitative study. 

More details are given in the following chapter.  
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Chapter 7. Component five: Investigating the local 
neighbourhood environment and role of parks to 
promote physical activity levels of older adults: a 
qualitative study. 

 Overview and objectives 

In studies of parks and physical activity, most of them have employed quantitative 

research methods, both objective and subjective measurement approaches 

(McCormack et al., 2010). There have been mixed findings from quantitative studies 

on the influences of parks on physical activity behaviour (Bancroft et al., 2015). This 

implies a need to carry out more qualitative studies to help researchers advance our 

knowledge on those issues, such as why living close to a park does not necessarily 

promote park visits. In addition to this, there is a scarcity of qualitative-based evidence 

with specific relevance to older adults (McCormack et al., 2010; Van Cauwenberg et 

al., 2012). To fill these gaps, a qualitative component was proposed to complement the 

previous quantitative component (Chapter 6). The qualitative component was 

undertaken to answer two questions: 1) what are the motivations of older adults of 

visiting parks? And 2) what are the environmental factors of physical activity 

behaviour of older adults in parks and neighbourhood?  

 Methods 

 Walking interviews 

Rationale of the choice of walking interviews as the dominant method was given in 

Section 3.5.8.  

 Participant eligibility and recruitment  

Interview participants were recruited from the HULAP study, Belfast sample, from 

those who had consented to be involved in follow up studies (N=74). Purposeful 

convenience sampling was used to recruit participants. To be included, they had to be 

“park dwellers” (see Section 3.5.2). 20 park dwellers agreed to participate in this study 

(two of them are a couple). Those who were able to walk independently for at least 45 

minutes took part in semi-structured walking interviews (N=15). One exception took 

part in sedentary interview at home because of inclement weather. In cases of other 

personal circumstances that prevented walking interviews, semi-structured sedentary 
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interviews were carried out at their homes as an alternative to walking interviews 

(N=4). 

 Protocol 

The interview protocol was consisted of two parts: 1) structured questionnaire, 

covering issues such as demographic characteristics, socio-economic status and 

physical activity levels, which was obtained from the HULAP survey (see Appendix 

B); 2) semi-structured interviews, either walking interviews with a chest-mounted 

video camera or sedentary interviews, primarily depending on the mobility ability of 

participants. Three pilot walking interviews were conducted in order to test the 

practicalities of the interview guide as well as the quality of audio and visual recording. 

Recordings demonstrated acceptable quality, reflections on pilot interviews were 

addressed in order to refine the interview guide. 

A Participant Information Sheet was posted to each participant firstly, followed up by 

a phone call at least 4 days after posting. Once participant agreed to participate, he/she 

was visited at home. At the beginning of the interview, the researcher introduced 

herself and briefly explained the overall objective to participant and obtained the 

consent form signed by participant and countersigned by the researcher. sedentary 

interviews began directly after completing these procedures and were audio-recorded. 

For walking interviews, the researcher would help participant to wear the Go Pro 

Camera on his/her chest and provide instructions as follows: “we will now walk to the 

local park from your home. The choice of route is up to you and you are encouraged 

to use your usual route. The purpose is to share your experiences when you are 

interacting with your local area, and to tell us which things in the environment support 

or impede your park use. You are the expert, talk freely about your experiences and 

thoughts. We may ask additional questions to fully understand your experiences. Be 

reassured that all information will be strictly confidential and will only be used for this 

study. Things that you have talked about is recorded by a camera. Is this ok with you?” 

Walking interviews were recorded by the Go Pro Camera, both audio and visual.  

During the interviews, participants were prompted around four key topics: 1) the 

choice of routes: why did the participants choose this route to go to parks (applicable 

to walking interviews only); 2) what are the environmental barriers and facilitators in 

neighbourhood; 3) what are the environmental barriers and facilitators in parks; 4) why 

or why not you use this park and how; 5) from participants’ point of view, what 
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improvements can be undertaken to neighbourhood/parks in order to improve their 

physical activity levels? For more details of the interview guide, see Appendix I. 

During interviews, access to destinations and services, safety (both crime- and traffic- 

related safety), aesthetic, walk-friendly features, access to and availability of parks, 

and park facilities and amenities were used as prompts (where necessary) to guide and 

organize interviews. Interviews were carried out by the trained researcher (RK) during 

day time from September and October 2018. Each interview lasted for 25-73 minutes. 

The study protocol was approved by the research ethics committee of School of 

Medicine, Dentistry and Biomedical Sciences, Queen’s University, Belfast (see 

Appendix J).  

 Data analyses  

Data obtained from the structured questionnaire were analysed using SPSS 23 (IBM 

Corp, 2015) to compute descriptive characteristics. As regard to semi-structured 

interviews, sedentary interviews only provided verbal data, while video-recorded 

walking interviews provided both verbal data and visual data. The incorporation of 

video-recorded walking interviews also posed some analytical challenges, primarily 

because of the difficulties of picking out meaningful and remarkable environment 

attributes being referred to. To address this challenge, a differentiated analyses strategy 

was designed rigorously (see Figure 7.1). Firstly, for both sedentary interviews and 

walking interviews, data were transcribed verbatim either by RK or a private 

transcription company. And then in the coding process, a special term – 

“environmental prompt” was employed as a code only in walking interviews. 

“Environmental prompt” here was defined as a built environment attribute which has 

acted as an interview prompt (i.e. graffiti on a building facade, a view of nice open 

green space), it may have disrupted natural conversations or have broken the silence 

during walking interviews. It could be a prompt to participants or interviewer. Thus, it 

was further divided into “environmental prompts to participant” or “environmental 

prompts to interviewer”. But no matter whom was prompted by the environment 

attributes, it shows a strong willingness to talk over it from the perspective of 

participants, or a high level of research interest from the angle of interviewer. By doing 

this, environmental contexts (either physical activity barriers/facilitators) highlighted 

by participants can be more easily teased out, and relevant screen shots can be taken 
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from the video recordings, and act as vivid illustrations to the comments made by 

participants. 

Data analyses were guided by an inductive thematic approach (Braun & Clarke, 2006) 

using Atlas ti. 8 (ATLAS.TI, 2018). An inductive approach means that no prior 

assumptions about themes and subthemes are made, findings emerge from data. At the 

first stage, the researcher read and re-read the transcripts and familiarized herself with 

the data. At the stage of coding, an iterative process of analyses was applied to extract 

related segments from the transcripts identifying motivation-related factors and 

environmental factors. Finally, through constant comparisons, themes and subthemes 

were derived. Basically speaking, higher-level of themes were identified based upon 

the six interview prompts (see Appendix I), which are frequently considered as factors 

correlated with park use and physical activity among older adults (McCormack et al., 

2010; Moran et al., 2014). Lower-level of themes are more detailed information that 

can be grouped under one of the higher-level themes and are the rationale behind the 

classification of themes. Analyses were undertaken by RK, doubts or disagreements 

were discussed with the principal supervisor (GE) until consensus was reached.  

It is also noted that to give a clearer demonstration of the findings from the interviews, 

they were described in combination with quantitative counts of the participants 

discussing a certain environmental factor (Sandelowski, 2001). When an 

environmental factor was mentioned by < 25% participants, a term “few” was used, 

when it was discussed between 25% and 50%, we used “some”. In terms of 51%-75%, 

“a lot” was used. For >75%, we used “almost all”. 
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Figure 7.1 Interview data analyses strategy.  

 Results 

 Descriptive statistics 

Table 7-1 summarizes the descriptive characteristics of interview participants. Table 

7-2 gives a profile of the interviews. It is noted that although the study protocol 

suggested participants should walk to their neighbourhood parks (defined as those 

parks intersected with a 500m radial buffer of their residences). 6 out of 15 (40%) 

walking interview participants proposed to visit other parks other than their 

“neighbourhood parks”. This may imply that distance to parks is not always the most 

influential factor on the choice of parks; park quality and character is also important. 

It can be seen that quality of parks proposed by participants to visit (measured by 

CPAT) were generally better than their nearest neighbourhood parks (see Table 7-3).  

Table 7-1 Summary of the descriptive characteristics of the interview participants (N=20). 

Demographics 
% Male 60.00% 
Age (M ± SD) 73.89 ± 8.23 
% Car ownership 72.22% 
% Living with some else 40.00% 
How long have you lived in your current house? ≤ 20 years (25.00%) 
 >20 years (75.00%) 

M = mean, SD = standard deviation.  
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Table 7-2 Summary of the descriptive characteristics of the interviews 

Characteristics of interviews 
% of walking interviews conducted 75.00% 

% of walking interview participants who did NOT go to the nearest park 40.00% 

Length of all interviews in minutes (M ± SD) 51 ± 14 

Length of walking interviews in minutes (M ± SD) 56 ± 10 

Length of sedentary interviews in minutes (M ± SD) 35 ± 13 

M = mean, SD = standard deviation.  

 

Table 7-3 Environmental contexts interviews.  

ID Interview type 
Nearest park 

quality 
index 1 

Interview 
visited park 

quality index 1 

Neighbourhood 
walkability 2 

Park type visited 

P1 Walking Interview 72 72 2.806 Neighbourhood park 

P2 Sedentary Interview 74 N/A -2.242 N/A 

P3 Walking Interview 72 72 -0.12 Neighbourhood park 

P4 Sedentary Interview 79 N/A 3.921 N/A 

P5* Walking Interview 46 60 0.507 Forest Park 

P6 Sedentary Interview 74 N/A -2.865 N/A 

P7 Walking Interview 50 50 0.498 Neighbourhood park 

P8* Walking Interview 50 59 -3.094 Neighbourhood park 

P9 Walking Interview 72 72 -0.059 Neighbourhood park 

P10 Walking Interview 70 70 0.169 Neighbourhood park 

P11 Walking Interview 70 70 0.173 Neighbourhood park 

P12 Sedentary Interview 54 N/A -3.271 N/A 

P13 Walking Interview 76 76 6.791 Neighbourhood park 

P14* Walking Interview 67 78 -0.737 Neighbourhood park 

P15 Sedentary Interview 59 N/A -0.257 N/A 

P16* Walking Interview 79 71 -4.982 Coastal path 

P17* Walking Interview 34 -999 -0.178 Neighbourhood park 

P18 Walking Interview 78 78 -2.06 Neighbourhood park 

P19* Walking Interview 76 -999 -5.258 Coastal path 

P20 Walking Interview 79 79 1.361 Neighbourhood park 

Marked with * represents that participants who did not visited the nearest park during the interviews. 

-999: Parks that did not audited by CPAT because they were out of the range of neighbourhood parks. 

 
1
 – Park quality measured by CPAT; 

2
 – Objectively-measured walkability using GIS approaches.  

 Older adults’ motivations of visiting parks 

Five themes emerged from this study on park visit motivations: 1) pursuit of physical 

health, 2) pursuit of mental health, 3) caring for grandchildren, 4) desirability for social 

interactions and 5) utility purposes (i.e. take shortcuts, through parks to other 

destinations) (see Figure 7.2) 
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Figure 7.2 Findings of the park visit motivations of older adults. 

 Physical health  

 Going for a walk 

A lot of participants mentioned that a key motivation for them to visit a park would be 

“a bit of exercise” and “go for a walk”. In addition, almost all participants, whether 

he/she was a frequent park visitor or not, claimed that the only physical exercise they 

would do in parks was walking. Walking seems to be the dominant park-based physical 

activity for older adults. As illustrated by a 69-year-old man: 

You know, it’s a nice walk in the morning without getting into like 

athletic training, you get to my age you just want a gentle walk. (P13, 

aged 69, male, walking interview) 

 Walking the dogs  

Walking dogs appeared to be another strong motivation for dog owners to visit parks. 

It was mentioned by a lot of participants that having a dog made them to go out for a 

walk and do some exercise, mostly in parks. For example, a man mentioned: 

I come to this park almost every day.  Except when I'm on holidays. 

My excuse is that the dog needs exercise, but really, it’s me that 

needs exercise, the dog’s my personal trainer, you know.  (P13, aged 

60, male, walking interview) 

On the contrary, losing dogs discouraged them from visiting parks and the physical 

activity levels dropped accordingly, which is reflected here: 
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We had a dog that died at Christmas. We had her for 14 years. For 

a month, we didn’t have a dog because our daughter didn’t live with 

us. I didn’t go out as much. What was the point of walking yourself? 

I found it very hard. Then my daughter came back to live with us, 

and she had a dog. I said I would look after it three days a week. 

That has got me going again. (P8, aged 63, male, walking interview) 

Besides, two participants specifically mentioned that he liked parks with plenty of 

open spaces where they can walk and play with the dogs and areas where dogs can be 

off-lead.  

 Mental health 

Some participants also specified that they used a park because of the derived beneficial 

mental benefits, terms such as “mental lift” and “relaxing” were used to describe the 

feelings they experienced. Indeed exposure to natural and greens spaces is widely 

acknowledged to generate mental health benefits (M. Van den Berg et al., 2016). In 

addition, performing physical activity while contacting nature directly (defined as 

“green exercise”) produces additional health benefits (Pretty et al., 2005). This is 

verified by the interview findings, for example: 

I just think it's very good for your mental welfare as well as your 

physical welfare, getting out in the fresh air, it lifts your spirit.  If 

you are having a rotten day, if you go for a walk sometimes, it clears 

your head and you get things into perspective.  I always find when I 

used to run, I had four children who were all teenage ages, I found 

if I went for a run, I came back, and I could deal with the situation 

better. I was in a better frame of mind to deal with them.  My boys 

used to run with me in this park a lot. (P14, aged 72, female, walking 

interview) 

 Caring for grandchildren  

A lot of participants mentioned that they would take their grandchildren to the 

playgrounds in parks if they were minding them. A few participants stated that this 

would be the only situation in which they would visit a park. From this point of view, 

taking care of grandchildren would increase the opportunity of park visits for older 

adults, reflected in this quote: 
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I do go to parks where there's playgrounds for children and I bring 

my grandson to the park sometimes, but I wouldn't do that unless he 

wanted to go there. (P16, aged 78, male, walking interview) 

Another participant added that if there was a playground for his grandson, he would 

visit this park more often, he said:  

I have just had my first grandchild and there is no real play park for 

young children around here. That would be good. It means I could 

just walk down with them. I would use the park more for the 

grandchildren. I would bring them down and use it. That would get 

me into it even more. (P8, aged 63, male, walking interview)  

The motivation of older adults taking their grandchildren to playgrounds in parks 

implies the attraction of playgrounds in parks, ideally for different age groups of 

children. This is reflected in the quote below, a male participant whose purpose of 

visiting parks was only to “entertainment for the youngster, keeping her happy 

because she gets bored.” He also specifically mentioned that he takes his grandchild 

to a park which has suitable playground facilities for her:  

The wee girl I take with me, my three-year-old grandchild, she likes 

this wee park because that park is too busy and very high.  The 

facilities, the playground is very high and she's kind of scared you 

know. (P17, aged 78, male, walking interview) 

 Social interaction 

Parks are generally considered as recreational places where opportunities for social 

interactions are provided. The need for social interactions were also mentioned by a 

lot of participants as an encouragement to visit parks. They said they liked to meet 

people and friends in parks, and also liked to watch other people doing activities in 

parks (i.e. running, playing football).  

A woman said parks offered chances to talk to people: 

It’s a very sociable place to walk, everybody talks to you. So if you 

were lonely this would be a good place to come and then you can 

talk to people.  (P5, aged 75, female, walking interview) 
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Another woman mentioned that parks provided fortuitous opportunities for her to meet 

friends:  

I like this park because there is no traffic and you meet people. I 

meet friends walking around here as well, I have been living in 

Carryduff for a long time, so I know a lot of people now. (P9, aged 

70, female, walking interview) 

Besides, parks as public open spaces, people from different age groups and 

backgrounds gathered here socializing and doing physical exercise, a few participants 

mentioned that they liked to watch people running, playing sports and kids playing in 

parks. This is reflected in the quotes from them: 

• Well, at the moment. You see, at this part (a playing field), I 

would like to see when it is busy, there is game going on. I like 

that. (P3, aged 72, female, walking interview) 

• I like to see all these energetic people running or cycling along 

here but we don’t have to join in. (P5, aged 75, female, walking 

interview) (see Figure 7.3) 

 
Figure 7.3 An example of shared use of parks by people from different age groups and background – 

Belvoir Forest Park (Source: Go Pro screenshot)  

As aforementioned, one of the important motivations for older adults to visit parks is 

to bring their grandchildren to parks, which has demonstrated the necessities of having 

playgrounds in parks. Apart from this, playground may also play a positive role of 
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promoting park visitation for other older adults who just appreciate the spectacle of 

children playing, for example: 

I'd love to see them playing, they're so enthusiastic when they're 

playing. (P15, aged 93, female, sedentary interview) 

 Utility purposes 

Few participants pointed out they would take parks as short cuts or a part of their 

journeys to their destinations where possible. As parks provided more pleasant routes, 

for example: 

If I was going into the town this would be a short cut rather than 

walking all around the street and I quite like walking through the 

park. (P20, aged 69, male, walking interview) 

 Summary  

The interviews identified that physical and mental health, caring for their 

grandchildren, social interactions and utility purposes were the main reasons that 

motivated older adults to visit parks. These findings suggest how older adults would 

like to use parks and their needs over certain park features and facilities (i.e. natural 

elements and playgrounds). In addition, using parks for utility purposes implies the 

close links between parks and their surrounding neighbourhood and highlights the 

importance of investigating how use of parks are influenced by the wider urban context.  

 Neighbourhood environmental correlators of physical activity behaviour of 
older adults 

Seven themes of environmental factors of walking in neighbourhood emerged from 

the qualitative analysis (see Figure 7.4). 
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Figure 7.4  Environmental factors of physical activity in neighbourhood.  

 Walking and cycling infrastructures 

There were three sub-themes emerged under this theme: 1) Pavement quality, 2) safe 

crossings and 3) cycle lanes.  

 Pavement quality  

Almost all participants mentioned the importance of having even and well-maintained 

pavements of reasonable width. Uneven pavements are less attractive to walk on as 

participants often stated it could increase the risk of falling. Besides, it also caused 

uncomfortable feelings to motor scooter users. One male participant even stated that 

the uneven pavements may make a difference on the choice of routes for him in the 

future with the decline of functional ability:  

It is easy to fall on the pavement, so it is…. The next street has a 

smooth pavement, it has tarmac which we don’t have, and the 

tarmac does not break. So probably in another few years I will 

rather walk up the next street if I want to get to the top rather than 

this one. So, the pavement is a problem. (P12, aged 78, male, 

sedentary interview) 

Some participants stated that they preferred nice, clean and well-kept streets without 

litter and fallen leaves. For example, one participant complained about the fallen leaves:  

 It can be dangerous during the autumn time when all the leaves are 
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on the ground and they’re wet. It can be very slippery. You don’t see 

them clearing the leaves very often. Sometimes, the drains get 

clogged up with the leaves and there’s flooding (P8, aged 63, male, 

walking interview) 

The width of sidewalk was discussed by them as well. They thought pavement should 

be wide enough for people to pass easily, especially for those with a wheelchair or a 

pram. In some cases, temporary obstacles such as overgrown hedges/ foliage, and cars 

parking on the pavement were attributable to the narrow sidewalk. A man reported 

having difficulties of getting through with a pram if there was a car parking on the 

pavement. 

They shouldn’t be… the thing is there. I would take the wee lad out 

sometimes in his pram and if the cars are parked up like this here it 

makes it awkward getting past them. (P7, aged 65, male, walking 

interview) (see Figure 7.5) 

 
Figure 7.5  An example of cars parked on the sidewalks which impeded people walking through – the 

route to Moat Park (Source: Go Pro screenshot).  

Another participant added that the overgrown hedges in people’s private garden 

sometimes takes spaces of sidewalks, she said: 

Pavements are fine, some of them are quite narrow because 

obviously as time has gone by, people's hedges have thickened out 

and it's difficult for young mothers with prams, you really have to be 
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single file. (P14, aged 69, female, walking interview) 

 Safe crossings 

The presence of safe crossings is crucial to older adults, and it was mentioned by a lot 

of participants. There should be sufficient number of safe crossings to prevent longer 

journeys. Some participants reported this issue, and is illustrated by the quote below: 

This is a busy road. Getting across there can be quite hard, during 

the morning and in the afternoon. It’s hard to get across up there 

and there’s no crossing until you go that way about 500 yards. (P8, 

aged 63, male, walking interview) 

Besides, participants preferred crossings with zebra markings, and some considered it 

necessary to have traffic lights to stop traffic, for example: 

If I was to take a bus into town, I would get off not at my stop but at 

the stop before because there's a zebra crossing there, I wouldn't 

dare to cross that road just anywhere, you know, because the traffic 

is so heavy.  But if I get off and walk across the zebra then I have to 

walk back up this side. (P4, aged 77, female, sedentary interview) 

Besides, two participants (a couple) particularly acknowledged that when the road was 

wide, a pedestrian refuge was helpful (P10, P11). This is illustrated by the conversation 

below: 

Man: It’s just what they call a pedestrian refuge, you know, two sort 

of little pillars in the middle of the road, so you only have to cross 

one half of the road before you can stop, you know what I mean, it’s 

just this little thing here. (P11, aged 72, male, walking interview) 

Woman: It means you can cross one bit and stand in the middle and 

cross the other bit which does make a difference. (P10, age unknown, 

female, walking interview) 

 Cycle lanes 

Lack of cycle lanes was mentioned by few participants. On the one hand, it caused the 

collisions between pedestrians and cyclists on the pavement, for example: 

I would like cycle areas where you don’t have cyclist on the footpath. 
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I don’t think our roads are wide enough to accommodate that. (P3, 

aged 72, female, walking interview) 

On the other hand, due to the increasingly heavier traffic, the absence of cycling 

facilities discouraged older adults to cycle because it was too dangerous, which is 

reflected here: 

I used to cycle a lot, I would still cycle except it is too dangerous, so 

I gave my bicycle away a few years ago. I used to, I don’t mean cycle 

long distances I mean cycle around Belfast, but it’s too dangerous 

to do that now. (P12, aged 78, male, sedentary interview) 

To summarize, findings of the interviews specifically highlighted the importance of 

walking and cycling infrastructures to older adults. Improvements on these 

infrastructures appear to be an effective way of promoting older adults’ walking levels 

and encouraging them walking to parks.   

 Access to shops and services 

A lot of participants highlighted the importance of having convenient access to all sorts 

of shops and services, such as grocery shops, supermarket, cafeteria and restaurant, 

bank, pub, post office, dentist and so on. Having access to these destinations within 

walking distance would encourage them to walk and reduce the use of motor vehicles. 

This illustrated by two participants below:  

• I would walk around to the shops.  If I'm not doing my big shop which 

I do once a week, say if I wanted to get some bread, I would walk to 

the shops and it is a nice walk. (P14, aged 72, female, walking 

interview) 

• I used to drive, gave it up, no need, no need.  The car would sit out 

there and rust, you know, as I say, everything I need is round here.  

The only time I’d need a car is on holidays, I usually borrow a car so, 

don’t need one. (P13, aged 69, male, walking interview, 

neighbourhood walkability: 6.791) 

In contrast, some participants complained about the lack of facilities in their local areas 

which forced them to rely on driving. For example, a man said:  
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You have to rely on driving, it’s inconvenient but again, there are 

those facilities within three or four miles, you know, so we usually 

just double up, if we’re going on a journey we go down and post 

things. (P19, aged 65, male, walking interview, neighbourhood 

walkability: - 5.258) 

 Traffic safety 

Concerns about traffic safety mainly came from traffic volume and traffic speed.  

 Traffic volume 

A lot of participants reported busy traffic in their neighbourhood. Terms such as 

“extremely busy”, “so heavy” and “nightmare” were frequently used to describe the 

situations that participants had experienced. Busy traffic was generally viewed as 

dangerous to infirm people, children, youngsters and people with prams. This concern 

is reflected here: 

Well, you know, if you were a bit more infirm than we happen to be 

at the moment, there's the road, getting across this road might be a 

worry to you because traffic, it’s actually quietish at the moment but 

it can be extremely busy.  (P11, aged 72, male, walking interview)  

Participants also mentioned that they tried to avoid rush hours and busy traffic 

whenever possible, for example: 

I'm fortunate that I don't go into Belfast in the mornings because the 

traffic on that road from here to Belfast has just two lanes of traffic 

all the way down. It's just a nightmare. If I do have to go out in the 

morning. I'd go out on a motorbike because you can use the bus lane. 

(P9, aged 70, male, walking interview) 

 Traffic speed  

Apart from traffic volume, traffic speed was also seen as a big worry to some of the 

participants. Terms such as “too fast” and “fly” were used to depict the traffic speed. 

Participants would like to see clear signs to slow down the traffic, but it seemed that 

the presence of traffic signs along was not enough to solve this problem. According to 

the participants, the over speed traffic was mainly attributable to the unobserved speed 
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limits, as there were no traffic cameras and policemen effectively monitoring the 

implementation of the rules. This is reflected in the quotes below. 

• The traffic goes far too fast, since we haven't had the Executive, you 

know, and the Police are snowed under with other things nobody’s 

watching this and they have no cameras. (P10, age unknown, female, 

waking interview) 

• I've had a bit of a scare because the cars fly, there's a speed limit but 

there's no cameras or ting like that, so they know they're not going to 

be caught or it's unlikely if they put their foot down, just some of them 

go really, really fast. (P6, aged 80, female, sedentary interview) 

Heavy, a few participants expressed that they disliked the over-speed traffic and traffic 

noise, and it was considered as a barrier to walking in neighbourhood. For example, 

an 80-year-old woman mentioned:  

Nothing would make me willing to walk along the roads.  No, I 

wouldn't, I don't want buses and cars flying passed and the noise 

and so on, no.  I get enough of it living on this road without that, no, 

I couldn't think of anything. (P6, aged 80, female, sedentary 

interview) 

 Fear of crime  

Anti-social behaviours, such as groups of young people/drinkers and lack of street 

lighting might cause unsafe feeling to older adults. But “eyes on streets” could make 

them feel safer.  

 Street lighting 

Street lighting is an important feature that makes older adults feel safer at night. In 

general, participants felt safe enough to walk around in their neighbourhoods during 

the daytime.  But at night, this became an issue for few women, especially for those 

who had mobility issues, having bright lights would make them feel safer. For example: 

There's been a lot of burglaries round here, late night, and early 

morning, handbags snatched from elderly ladies and that sort of 

thing, so it's difficult.  So, I think it's necessary to have bright lights, 

no shadow areas where people could be attacked.  But I rarely go 
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out at night and if I do, I go out in the car.  (P4, aged 77, female, 

sedentary interview) 

 Anti-social behaviour of other people  

Some participants viewed groups of young people/drinkers as a factor that influenced 

their perceived safety from crime. In addition to this, problems such as burglaries, 

drugs were also seen as a negative factor for them. Because of the problematic issues 

listed above, few participants expressed the willingness that they would like to have 

more police/street wardens patrolling the streets to keep the neighbourhood in order.   

• I like to bring back the police that walked the streets, you used to 

always see policemen on the beat, but you only ever see them in cars 

now, there's not enough of them. (P4, aged 77, female, sedentary 

interview) 

• They're (street wardens) good to keep a bit of order.  And I think at 

times you’d maybe need one or two people, street wardens I think they 

call them, when we had a bit of trouble with the young people and 

these two men would have the wee badge on them and be walking 

round and they just said alright lads, and they'd let them know they 

were there and they wouldn’t tolerate any hassle, you know, they 

seemed to, you know, go away. (P1, aged 70, male, walking interview)  

Apart from this, one man considered “eyes on streets” as a positive factor that 

promoted walking, made himself feel safe and secured, according to what he has said 

below:  

I don’t mind it at all. I don’t mind going out at night. Because it’s 

lovely and quiet, you know. There’re always people walking about or 

people driving about, you know. (P1, aged 70, male, walking 

interview)   

 Public transport  

Similar to have access to facilities and service, having access to public transport (i.e. 

buses, trains) was generally considered as “good”,” “convenient” and “handy”. Some 

participants specifically stated that, it would allow them to travel easily and reduce the 

chance of driving, as illustrated here:  
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We’re so close to the train station, we can go on that train anywhere 

we want, and we don’t have to drive into town, pick up a train and 

then, you know, go somewhere else. (P19, aged 65, male, walking 

interview) 

Except access to transport, few participants also mentioned the frequency public 

transport service frequency. Frequent service would encourage them to use it more 

frequently. In contrast, participants thought irregular public transport service could be 

improved. This is reflected in two contrasting quotes below. 

• We’ve a good bus service every 10 minutes takes you into the town 

and we would use, if I go into town I would always go on the bus. (P5, 

aged 75, female, walking interview) 

• Well, our buses could be improved, they're only every half hour, so 

they're not very frequent. (P18, aged 66, female, walking interview) 

It is noted that for older adults who don’t have cars, convenient access to public 

transport might be crucial for them to assess parks and benefit from parks.  

 Neighbourhood maintenance 

Generally, most of the participants considered their neighbourhoods were well-kept 

and well-maintained. They frequently used the term “nice and quiet” to describe the 

place where they lived. One participant indicated that pleasing neighbourhood 

environment would attract them to walk around the neighbourhood for leisure: 

Sometimes yes, if on a summer night sometimes you would say, well, 

we’ll just walk round the block and that's, as I say, three quarters of 

an hour that would take us, and we would just do that and look and 

see people’s houses and their gardens. (P5, aged 75, female, 

walking interview) 

Only a few of them reported maintenance problems, such as dog fouling and litters. 

For example, a man complained: 

You know, they just throw litter everywhere. If there was a bin there, 

they’d throw it there (not the bin), they would, horrible people. (P13, 

aged 69, male, walking interview) 
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 Slope 

A few participants mentioned that slope in neighbourhood lead to difficulties for them 

to walk around. For example: 

Now we start with the hard bit of the walk for me, going uphill. (P19, 

aged 65, made, walking interview) 

 Summary 

The interview findings highlighted a number of environmental factors in the 

neighbourhood that may influence park use and walking behaviour of older adults. 

Findings from it are generally consistent with another study looking at environmental 

factors of older adults’ transportation walking using the same method – walking 

interviews (Van Cauwenberg et al., 2012). Whereas, another study has reported that 

walking trips to parks of adults is associated with perceived neighbourhood vegetation 

and preference for natural-looking environments, however these aesthetics and 

greenness factors were not mentioned frequently in the interviews. It is reasonable to 

assume that given the age-related loses in functional abilities, older adults’ outdoor 

physical activity is more sensitive to particular facilities and infrastructures (i.e. 

pavement, safe crossings) rather than greenness and aesthetic features (i.e. vegetation). 

The combined findings seem to imply that environmental factors of older adults’ 

walking may distinct from other age groups, and findings from the interviews have 

provided critical insights into the most crucial environmental factors of walking trips 

to parks of older adults. Future quantitative research could examine if changes in these 

environmental factors result in changes in walking trips to parks of older adults.  

 Park environmental correlators of physical activity behaviour of older 
adults 

Parks that have been visited by participants and the researcher could be divided into 

three groups: 1) community parks, 2) country parks, and 3) coastal paths. Unlike the 

high degree of consistency about neighbourhood environmental factors, comments 

from participants demonstrated polarized opinions on their experience of parks. This 

may be due the variety of parks. View were very different around: 1) distance to parks, 

2) footpath quality and 3) maintenance and aesthetics. Themes and subthemes related 

to parks were summarized below (see Figure 7.6).  
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Figure 7.6  Environmental factors of physical activity behaviour of older adults in parks.  

 Variations of natural elements  

The presence of natural elements, and the variations of them were largely 

acknowledged by the participants. Almost all participants mentioned that they were 

fascinated with the natural elements in parks, such as fresh air, vegetation and so on. 

They were likely to say that “go for fresh air”, “I like to see the flowers, trees, a bit of 

colour, and changes in the seasons”.  For example: 

I love the spaces, the smells obviously, the trees, you know, and you 

see nature, the wee birds flying about and people running their dogs, 

you know, chasing the ball. Awk, everything really. (P1, aged 70, 

male, walking interview) 

A lot of participants added that they like to see “a wide variety of features” in parks. 

This can be understood as a combination of elements, such as flowers, trees, meadows 

and water features. Parks with a larger combination of features were generally 

considered as more interesting and attractive; while on the contrary, parks with limited 

features were viewed as “plain”, “boring” and “nothing special”. Few participants 

further specified that they thought bigger parks sometimes mean a larger range of park 

variety. This is illustrated in the quotes below: 

• It's a very plain park, when I say plain it's just there's a nice walk 

round it, that's all.  But, say, some of the other parks, Drumglass 

(Drumglass Park) the same, you would need to be going to a much 

bigger park for it to be interesting. (P6, aged 80, female, sedentary 
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interview) 

• I think I like the bigger parks. They are better because then you've got 

more variety of scenery.  (P14, aged 72, female, walking interview) 

 Provision of parks  

In interviews, almost all participants mentioned issues including distance to parks, 

accessibility to parks and availability of different kinds of parks would influence their 

park use. They were grouped under a higher-level of theme – provision of parks. 

 Distance to parks 

Participants’ opinions about how distance to parks influenced on park visits appeared 

to be different, depending on how mobile they were and in particular whether they had 

access to a car. A lot of them thought it was important to have a park nearby, especially 

for those who were not driving or have mobility issues. While few of them considered 

that distance to parks wasn’t a big matter as they could drive to wherever they liked. 

Distinguishing opinions on the issue of distance were illustrated in the quotes below: 

• If it (the park) had have been closer, I would have been in it more but 

that's not the park's fault, it can't move. (P4, aged 77, female, 

sedentary interview) – distance matters 

• The fact that it is near is incredibly important. (P13, aged 69, male, 

walking interview) – distance matters 

• That's the thing, if you were a driver you would go to other parks, the 

only reasons that park is because it's near me and I can walk easily 

to it whereas I'm not going to take a couple of buses to get to a park 

to have a walk round it.  I would go if I had friends staying and they 

had a car, I would happily go with them but no, not on my own, I 

wouldn't be going. (P6, aged 80, female, sedentary interview) – 

distance matters  

• It doesn’t really matter that much, because we’re fortunate enough to 

have a car, so we can, if we wanted to go to a park which was 20 

minutes away by car it’s not a problem.  (P11, aged 72, male, walking 

interview) - distance doesn’t matter  
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 Accessibility to parks 

The accessibility to parks was highlighted by some of the participants. Parks should 

be easily accessed through three ways, which were walking, cars, and public 

transportation according to participants.  

For example, a female participant mentioned that access by walking was not good: 

I didn't like the entrance. It was sort of a tunnel and it was nearly 

always wet and puddly. (P15, aged 93, female, sedentary interview) 

Another male participant mentioned a park which has a problem of accessing by cars:  

Musgrave Park, the car entrance is not the greatest, you've to go 

way up around the hospital to get in, and that’s not great.  Access 

by vehicle is not great, foot access is brilliant because you're right 

on the road. (P2, aged 92, male, sedentary interview) 

Parks could bring congested traffic to the area. The limited parking spaces of parks on 

the one hand caused problems of accessing by cars, and on the other hand, it also 

brought disturbance to people who lived nearby as drivers would just park wherever 

there were spaces. This is reflected in the quote below: 

At the weekends it can be very busy, then people have to park further 

down in front of people's houses which is not great. But we don't 

bring the car up to here anyway, we don't need to so that's okay for 

us, but sometimes it can be bus. (P18, aged 66, female, walking 

interview) 

Meanwhile, a few participants stated some park-based activities, such as such football 

matches, could bring heavy traffic. However, in some cases there was a lack of parking 

facilities to accommodate this, as illustrated in the quote below:  

It is usually weekends, sometimes in evenings (football matches). 

But the down side to that is a parking. So, when you are coming that 

driveway, there are cars parking all along on the pavement, on the 

roads. That is a bit of nuisance, really. So, the car park is not quite 

big, it cannot cope for lots of people coming to the playing fields. 

(P3, aged 72, female, walking interview) 
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 Provision of different types of parks  

Interestingly, participants not only pointed out the preferences of having a range of 

variety within a park, but also highlighted the importance of providing a range of 

different types of parks (i.e. country park, neighbourhood park). This is illustrated by 

the following quote:  

We are well provided, you know, in a radius of a few miles with all 

sorts of different kinds of parks. I mean there's the park at 

Crawfordsburn, there's Redburn down the road, up this way there’s 

Cairn Wood which is a forest and it’s also within about 15 minutes 

in the car at the most.  So, there's plenty of choice around here and 

if you don’t need to be in a park, you just walk along the seashore if 

you want.  So, we’re not short of opportunities to get out. (P11, aged 

72, male, walking interview) 

Another participant added that different parks were meant for different uses:  

I mean Victoria Park has a swing park for children, which Botanic 

Gardens doesn’t have.  And various parks have different things, 

offer different things. (P5, aged 75, female, walking interview) 

 Park amenities  

 Benches and toilets  

Benches and toilets were the two most frequently mentioned amenities by participants. 

A lot of participants considered that it was important to have toilets in park, especially 

for people at older age, and necessary to have seats to take some rest when they got 

tired as well. These are reflected in the following quotes respectively: 

• And there's one thing this place needs, there's no public toilets, you 

know, and there's quite a number of elderly people use this, they 

should have some public toilets. (P13, aged 69, male, walking 

interview) 

• I think seats every so often are very nice. (P16, aged 78, male, walking 

interview) 

 Waste bins 

A few participants also mentioned the need to have more waste bins. For example: 
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They could do with more waste bins.  I mean there's one up here, but 

you clear up after your dog, you sometimes walk a long time with a 

bag full of its doings, you know. Now we won't meet one for another 

long while, they need more bins. (P13, aged 69, male, walking 

interview)  

 Cafés 

Cafés in a park was discussed by some participants. They either appreciated the one 

already existed or expected to have one. Café appeared to be a strong environmental 

facilitator of amenities of older adults. It was generally considered as a strong incentive 

for them to go out for a walk, for example:  

If there was a wee coffee shop, that would be good. A lot of the 

people who are old aren’t very fit or active. They can only walk a 

certain distance. So, it would encourage them to go out if they saw 

it at the end. They could have a wee rest and a coffee. It would 

encourage them to go out, rather than just to go walking. (P8, aged 

63, male, walking interview) 

Another female participant expressed the disappointments about the loss of a café shop 

in her local park, this is reflected in the quote below:  

Well, it would be nice if they had a restaurant in it, like a cafe.  They 

used to have one just outside the back gate and they closed it and it 

was great because it was really, really nice, in the summer you could 

sit outside, but they closed it unfortunately. (P14, aged 72, female, 

walking interview) 

 Gardens 

Some participants mentioned the role of aesthetic gardens in encouraging park visits, 

irrespective of whether or not they had encountered a garden during the period of 

walking interviews. Actually, among all walking interview participants, only one of 

them encountered a formal garden with the researcher in a park, here is her comment 

on it: 

They keep the formal gardens really nice. I think it's very good, 

really nice. (P14, aged 72, female, walking interview) (See Figure 
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7.7) 

 
Figure 7.7 An example of a pleasing garden – the Stormont Estate (Source: Go Pro screenshot)  

In the interviews, the Walled Garden in Castle Park (see Figure 7.8), the Rose Garden 

(see Figure 7.9) and Glass House (see Figure 7.10) in Botanic Garden were frequently 

mentioned by the rest of participants as illustrations to something attractive to see in 

parks. Aesthetic and well-kept gardens appear to a relatively strong motivation for 

them to visit, regardless of distance. This is reflected by the conversations of two 

participants who are a couple (F-female participant, M-male participant): 

F: Well, certainly Castle Park we go through quite often because of 

the walled garden which is lovely.  

M: Yeah, I must have been in the walled garden about 4 times, 5 

times this year, haven't we? 

F: Yes. We go every few weeks just to see how it’s coming along over 

the summer, you know, in case you miss something. If you happen to 

hit it at the right time, you know, when the flowers are just at their 

best, it’s just absolutely tremendous. (P10, age unknown, female, 

walking interview; P11, aged 72, male, walking interview) 
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Figure 7.8 The walled garden in Castle Park (source: CPAT fieldwork). 

 
Figure 7.9 Rose garden in Botanic Garden (source: CPAT field work). 
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Figure 7.10 Glass house in Botanic Garden (source: CPAT field work). 

 Signage 

Some participants discussed the need to display clear signs to introduce the wild 

animals, plants and historical sites in parks, and the facilities available in parks (i.e. 

toilets). This could help park visitors to know the places better, and to be more 

confident using the park facilities. For example, a male participant was confused about 

whether or not the park we visited had a toilet in its changing room, this is illustrated 

below: 

When you think about here, there's boys playing football, where are 

they going to go to the toilet? There's nowhere to go. There probably 

would be toilets in that changing room, but I was never in so. No 

sign to say toilet facilities, there might be toilets there but, as I say, 

you can't access to that, that's closed. (P17, aged78, male, walking 

interview) 

 Other features of interests 

Other features such as sculptures and the transformations of some historical sites were 

also discussed by few participants. Terms such as “nice” and “good” were used by a 

couple of participants to describe the little sculptures in parks. In terms of historical 

sites, they generally thought they should be kept instead of demolishing, in order to 

increase the “feel of the place”. This is illustrated here: 

This used to be a boat house there, but apparently it got a wee bit 
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dangerous and they knocked it down, instead of rebuilding it as a 

feature, it was just demolished.  That was about 15, 20 years ago but 

that's. (P19, aged 65, male, walking interview) 

On the contrary, another participant showed the researcher a good example of a good 

historical site, a barge being along the Lagan River, “it improved the place”, as said 

by the participant below: 

You see they are trying to improve the place, they put this barge here. 

This barge I suppose it is atmosphere rather than a functional barge 

now, just to enhance the general feel of the place for tourists and for 

walkers. And perhaps it was used in the Lagan years ago, that type, 

I am not sure, there's probably a notice will tell you. (P5, aged 75, 

female, walking interview) (see Figure 7.11) 

 
Figure 7.11 A historical interest of River Lagan – Belvoir Forest Park (Source: Go Pro screenshot).  

 Park maintenance and aesthetics  

The issue of park maintenance was discussed by a lot of participants. Maintenance and 

aesthetics mainly indicate the aspects of park tidiness and cleanness, landscaping and 

aesthetics as well as graffiti and vandalism. There were contrasted opinions regarding 

this issue. For example: 

I think they could try and get some landscape gardeners, and pretty 

it up a bit. (P3, aged 72, female, walking interview) (see Figure 7.12) 
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Figure 7.12  An example of a plain park – Lough Moss Play Park (Source: Go Pro screenshot).  

Another participant added that he wanted the duck huts well-kept and more attractive, 

he was not satisfied with the maintenance level at the moment, and this is reflected in 

the quotes:  

But they had cleaned this whole area up and made a few duck huts 

and things, but they just left it overgrown and it’s not particularly 

attractive looking, it wouldn’t bring you down to sit and look at 

the…. if they want to attract people into the middle of the park, you 

don’t want to be sitting with nettles and brambles and a couple of 

old Mallard ducks, you know (P20, aged 69, male, walking interview) 

(see Figure 7.13) 
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Figure 7.13  An example of poorly maintained duck huts – Ward Park (Source: Go Pro screenshot). 

However, it is unexpected that some participants expressed that they didn’t always 

want to keep the parks “tidy”, “attractive” and “pretty”, the different types of parks we 

visited probably attributable to the contrasted opinions. For example, a forest park 

visitor said she was happy with the “untidy park”, as illustrated here: 

Yes, there's a lot of benefit in having it untidy because wild life would 

be happier with that sort of ground than say mown grass or cut back 

scrubland.  So, I quite like it, I'm quite happy with it, you know, it’s 

pleasant to walk beside it, there's no bother and I'm sure, you know, 

it supports a lot of the life. (P5, aged 75, female, walking interview) 

(see Figure 7.14) 
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Figure 7.14 An example of a poorly maintained forest park – Belvoir Forest Park (Source: Go Pro 

screenshot) 

Another participant who visited a wild coastal path gave somehow similar opinions - 

some parks are meant to be kept as natural and wild instead of pretty and good looking. 

His words might represent how most people would like to have parks in different ways, 

what he said is listed below: 

You don't want to make it too pretty. You can have pretty parks 

which is fine, or you can have wild parks. I mean that's obviously 

wild there on the beach, so you don't want to make everything too 

pretty which will contrast with the wildness there, this is kept neat 

and tidy and simple, but it verges into the wild and then this is the 

history. (P16, aged 78, male, walking interview) (see Figure 7.15) 
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Figure 7.15  An example of a natural and wild coastal path – Cove Bay Groomsport (Source: Go Pro 

screenshot).  

 Walking and cycling facilities in parks 

 Footpath quality 

Some participants raised the issue of footpath quality in parks. However, as said before, 

participants’ opinions about some environmental factors of parks could vary because 

of the types of parks. The different opinions on the footpath quality gave us some 

insights about this. For example, a female participant made comments on the footpath 

of a community parks as below: 

But I suppose I like the fact that the trail is flat, you know, it is level. 

It is a good footpath. I like nice and clearly defined footpath.  (P3, 

aged 72, female, walking interview) (see Figure 7.16) 
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Figure 7.16 An example of a well-defined and paved footpath – Lough Moss Play Park (Source: Go 

Pro screenshot).  

In contrast, another participant said he wanted to keep the coastal footpath “rough” 

and “natural”, which is reflected in the following quote: 

I think it's nice to have the path rough like this, I don't want it to be 

all paved and pretty, and I want it to be natural. (P16, aged 78, male, 

walking interview) (see Figure 7.17) 

 
Figure 7.17  A natural and rough footpath – Cove Bay Groomsport (Source: Go Pro screenshot).  

Most of the parks visited only had one type of footpath; either paved footpaths or 

natural footpaths, with little variety. While the attractiveness of having a variety of 

footpaths was flagged by two participants who has visited the same park (the Stormont 

Estate) with the researcher (see Figure 7.18). It is a park with a variety of footpaths, in 
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this case, they can make a decision about which footpath to walk through depending 

on their health status or personal interests. For example, one of the participants said: 

I think the fact that you get a variety of trails is good, if you're feeling 

too hard then you don't need to do the hill walk. I like the forest trail, 

if you can do it fast, you're fit, it's a good test of your fitness. (P14, 

aged 72, female, walking interview) 

Another participant mentioned: 

I probably like this park (the Stormont Estate), because there is more 

of a variety of walks. Belmont would be straight, just round the park. 

(P18, aged 66, female, walking interview) 

  

  
Figure 7.18 A variety of paths - the Stormont Estate (Source: Go Pro screenshot).  

 Cycle Lanes  

Similar to the concerns around the collisions between pedestrians and cyclists in 

neighbourhood pavements. This issue was also mentioned by some of the participants 

as it was happening in some areas of the parks as well. This is illustrated by the two 

following quotes: 

• I don't like cyclists. Well, I know that people have to enjoy their 

cycling but if there are places where walkers should be able to walk 

without having to stand aside every so often to let bicycles pass by.  

But, as long as there's not too many, it's fine. (P16, aged 78, male, 
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walking interview) 

• The only thing that I don’t like are the cyclists. Some don’t even ring 

the bell when they’re coming up behind you. That is sometimes 

difficult. There have been a few accidents, especially with people with 

dogs. Other than that, it’s lovely; very quiet and nice and peaceful. 

(P8, aged 63, male, walking interview) 

To solve this problem, segregated cycle lanes are expected to separate the flows of 

cyclists and walkers. A participant mentioned that a bike lane is being planned for a 

greenway near his house. 

It’s used quite a lot (Comber Greenway). A lot of cyclists use it. 

Because of the problems with the cyclists, they’re going to make a 

wee lane at the side and do a line and make it cyclists only on one 

side of the place. They’re going to paint a line for a bike lane, and 

hopefully that will stop any problems. (P8, aged 63, male, walking 

interview) 

 Park safety concerns  

The theme of park safety concerns consisted of three sub-themes: 1) park wardens, 2) 

safety-related facilities, such as fences along the river, sufficient lighting and 3) 

behaviours of young people.  

 Park wardens  

Some participants considered safety as a very important issue in parks, and they 

generally thought that the existence of park wardens and “eyes in parks” would make 

them feel safer and more secured. For example, a female participant mentioned that 

she wouldn’t like to be along at the forest trail where she cannot be seen by other 

people:  

I would go here sometimes but I wouldn't do this walk now on my 

own, it's a bit lonely, I would just stay in the main part of it, you feel 

safe if there's other people about, in the forest part it is quite 

secluded. I wouldn't like to be totally isolated, just in case something 

happened to me. (P14, aged 72, female, walking interview) (see 

Figure 7.19) 
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Figure 7.19 A secluded forest trail – the Stormont Estate (Source: Go Pro screenshot). 

 Safety facilities  

A couple of participants also mentioned the need to have some safety facilities, such 

as fences along the river, life guard facilities along the coastal areas, as well as lighting 

in parks for evening times. A male participant specifically pointed to an array of fences 

along the river, and thought it was a good idea. This is reflected in the quote below: 

They have recently put all this fencing up along the river, which has 

been a good idea. The wee river just runs right along there. (P8, 

aged 63, male, walking interview) (see Figure 7.20) 

 
Figure 7.20 Fences along a river in a park – Moat Park (Source: Go Pro screenshot). 
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 Anti-social behaviour in parks 

A few participants also mentioned that the behaviour of other people, especially young 

drinkers, lead to safety concerns. According to them, young drinkers were likely to 

congregate at benches, shelter under big trees in parks at night and left litter such as 

with cans and bottles. For example:  

People like to drink under there on a Friday and Saturday night. 

That’s where you find all the cans. It’s nice and sheltered and 

there’s cover. (P8, aged 63, male, walking interview) (see Figure 

7.21) 

 
Figure 7.21 A big tree where young drinkers like to congregate – Moat Park (Source: Go Pro 

screenshot). 

 Weather  

Winter and wet weather were less preferred by some of the participants, because it 

came with issues such as darkness, frost and mucky footpath. For example, a 

participant didn’t like the poorly maintained footpaths in winter time, he said:  

I don’t like getting my feet mucky, so I don’t go in the winter time 

because it’s dirty, I mean the grass is dirty, it’s natural, I mean I'm 

not complaining about that, but I don’t like getting my feet dirty. 

(P12, aged 78, male, sedentary interview)  
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 Park facilities 

Although there were a lot of participants that discussed park facilities, including sport 

pitches and courts, bowling green and outdoor gym stations. However, they appear to 

mostly appreciate the provision of these facilities from a whole community point of 

view, but barely used them themselves. Opinions about different park facilities were 

discussed separately below.  

 Sport pitches and courts 

As noted above, facilities such as football pitches and tennis courts in parks were rarely 

used by the participants, few of them clearly specified that “they are too old for all that 

sort of thing”. Even for those who used to play sports such as tennis or badminton, 

they were more likely to play it in clubs or churches instead of parks. For example: 

The tennis courts (in parks) are out of action and have been for years 

and they were never used anyway. I mean most people went to clubs, 

there were church clubs everywhere. We used to use Queens Courts, 

so we used to go there and play occasionally. (P2, aged 92, male, 

sedentary interview) 

However, even though those sport pitches and courts were not popular among older 

adults, few of them recognised the necessities of having these kinds of spaces on behalf 

of other age groups. This is reflected in a quote of a participant:  

 I am talking about tennis courts. I don’t play tennis. Buy it could be 

a nice option for other people. From a community point of view, I 

think park needs more added to it. There are plenty of spaces for 

boys kick their balls, do whatever they want, run. (P3, aged 72, 

female, walking interview) 

 Outdoor gym stations 

Participants generally considered that it was a good idea to have some outdoor gym 

stations, which provided potentially opportunities for physical activities and recreation. 

For example, a participant mentioned:  

It does have few exercise machines, so if you wanted to do exercises, 

you can use machines. (P3, aged 72, female, walking interview) 
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But when the researcher further asked them whether they have used the gym stations, 

almost all of them indicated that “no, I don’t” or used terms such as “occasionally”, 

which has shown that these facilities were not popular among older adults. One male 

participant gave a clear explanation why he did not use them, here is the quote below: 

The problem about an outdoor gym really is if you’re going to use it 

seriously you have to be in the gear because you’re going to get 

quite hot and sweaty and so on, you can’t just come out for a walk 

in, you know, heavy clothes and start doing gym stuff because soon 

you've be bathed in sweat. (P11, aged 72, male, walking interview) 

 Slope  

A few participants mentioned having difficulties to walk through hills and steep slopes 

in parks. For example, a participant mentioned: 

And I'm fine on the flat but I find going back up the hill is a bit too 

much sometimes. (P5, aged 75, female, walking interview)  

Another female participant tried to avoid climbing up hills where possible, this is 

reflected in the quote below: 

Do you want to walk up through the trees and back up to where we 

were? That'll take us back. Saves us going up that steep bit of the 

hill. (P18, aged 66, female, walking interview)  

With an exception that one participant preferred the relatively steep forest trail, 

because she thought “it is a test of fitness.” (P14, aged 72, female, walking interview) 

  Summary 

The interviews have obtained rich information in terms of older adults’ perceptions 

about the environmental facilitators and barriers in parks. It has revealed older adults’ 

expectations and preferences towards park features and characteristics, and the ways 

in which they would like to interact with parks (i.e. walking, watching others). 

Findings from the interviews are deemed to be most relevant factors of older adults’ 

use of parks. Future quantitative research could investigate if changes in these 

environmental factors are correlated with changes in frequencies of park visits and stay 

length in parks among older adults.  
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 Discussion and conclusion  

The interviews provided a number of rich insights into motivations of older adults 

visiting parks and their perceptions towards environmental facilitators and barriers in 

parks and neighbourhood. All themes and sub-themes identified by the interviews were 

summarized in Table 7-4. This section draws together these to highlight the key 

findings and highlight some of the implications that could be taken forward for the 

discussions in the concluding chapter.  

Table 7-4 A summary of the key findings from the interviews.  

Factors Themes Sub-themes 

Motivations 

Physical health 
Going for a walk 

Walking the dogs 

Mental health   

Caring for grandchildren   

Social interaction   

Utility purposes   

 

 

 

 

 

Neighbourhood 
environmental correlators 
of walking of older adults 

Walking and cycling infrastructures 

 

Pavement quality 

Safe crossings 

Cycle lanes 

Access to shops and services   

Traffic safety 

 

Traffic volume 

Traffic speed 

Fear of crime 

 

Anti-social behaviour of other 
people 

Street lighting 

Public transport   

Neighbourhood maintenance   

Slope   

Park environmental 
correlators of physical 
activity behaviour of 
older adults 

Variation of natural elements   

Provision of parks 

Distance to parks 

Accessibility to parks 

Provision of different types of 
parks 

Park amenities 

Benches and toilets 

Waste bins 

Cafes 

Gardens 
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Signage 

Other features of interests 

Park maintenance and aesthetics   

Walking and cycling facilities in parks 
Footpath quality 

Cycle lanes 

Park safety concerns 

Park wardens 

Park safety facilities 

Anti-social behaviour in parks 

Weather   

Park facilities 
Sport pitches and courts 

Outdoor gym stations 

Slope   

 

 Park visit motivations  

The findings from these interviews related to motivations for park visits are consistent 

with previous research, in the UK  (Irvine et al., 2013), Iran (Abkar et al., 2010) and 

Turkey (Oguz, 2000). Incentives such as go for a walk, contacting natural environment, 

fresh air, social interactions and entertaining grandchildren are all reasons identified 

by these studies as motivations for park visit. It is noted that apart from personal 

pursuits (i.e. go for a walk, social interactions), some external factors, especially the 

ownership of dogs and the need to entertain their grandchildren appeared to be very 

strong motivators.  

 From dog ownership to dog-supportive environments 

There is a strong strength of evidence suggesting that dog-ownership is associated with 

increased walking (Westgarth et al., 2014). Additionally, it was found that 

walking/watching a dog was associated with increased park visit frequencies and stay 

length (Evenson, Shay, et al., 2016). The findings from previous studies and this 

qualitative component suggest that on the one hand, dog ownership could promote 

park use and physical activity; on the other hand, dog walking/watching needs to be 

supported by the provision of dog-supportive physical environments, such as 

accessible off-leash dog parks as noted in the interviews. However, through the field 

work of CPAT in Belfast, among the 70 audited parks, none of them provided 

dedicated off-leash dog spaces. The contradictions between dog walking/watching and 

the lack of dog parks point to the potential improvements could be made to parks in 
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Belfast. In addition, although the important role of dog ownership/waling dogs in 

shaping physical activity behaviour across different age groups is relatively well 

established (Veitch et al., 2019; Westgarth et al., 2019; Wu et al., 2017), but its 

potential moderating effects between the built environment and physical activity are 

being understudied, which requires further investigations.  

 Multi-generational use of parks 

The interviews highlighted that older adults often took their grandchildren to 

playgrounds in parks. This implies that for older adults who are caregivers, the 

provision of playgrounds is likely to promote intergenerational use of parks and to 

generate health benefits to older adults and their grandchild at the same time. But it 

remains unclear about whether older adults are being physically active or sedentary 

when they are in park playgrounds with their grandchildren, they could either playing 

with grandchildren or sitting on benches while being sedentary. Previous studies 

suggested that park visits were not always linked to the active use of parks, it was 

reported that more than half of the park users were observed being sedentary in parks 

(Floyd et al., 2008; Kaczynski et al., 2011). Besides, in the Chapter 4 (SOPARC, 

Belfast), it was found that about 20% of observed park users were sedentary (see 

Section 4.3.3-2). It is suggested that in order to quantify the contribution of parks to 

physical activity, the inclusion of specific park-based physical activities and the typical 

length and duration of physical activities in self-reported measures is needed.  

 Environmental factors of physical activity in neighbourhood 

Seven important overarching themes emerged through the inductive thematic analysis, 

including access to shops and service, walking and cycling infrastructures, crime 

safety, traffic safety, neighbourhood maintenance, access to public transport and slope. 

Findings from the interviews about neighbourhood environment correlators of 

physical activity are consistent with the wider range of studies, according to a review 

study by Salvo et al (2018).  

 Integrating local destinations into neighbourhood design 

The finding suggests that good access to shops and services could facilitate transport 

walking. This is congruent with the finding from the previous chapter that 

neighbourhood walkability is positively associated with the odds of participation of 

transport walking (see Section 6.3.4) It is also in accord with pervious qualitative 

studies of older adults (Van Cauwenberg et al., 2012) and adults (Ogilvie et al., 2010) 
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as well as quantitative studies (Nathan et al., 2012; Van Holle et al., 2014). This 

evidence suggests the importance of integrating and maintaining shops and services 

into neighbourhoods to support transport walking. Parks, as one of the important local 

recreational destinations, they may stimulate transport walking (walking to parks) and 

recreational physical activity (i.e. walking in parks) at the same time. 

 Inclusion of microscale built environment features 

The interviews identified a number of microscale features that were potentially 

correlated to older adults’ walking in neighbourhood, for example pavement quality 

and width. Given the age-related losses in functional abilities, older adults may be 

more vulnerable and sensitive to microscale built environment features. Previous 

studies suggested that physical activity (i.e. walking/cycling for transport/leisure) of 

different age groups (i.e. children, adolescent, adults and older adults) were correlated 

with different microscale built environment features (Cain et al., 2014; Sallis et al., 

2015). For example, it was reported that children’s leisure physical activity was 

correlated with transit stops, building maintenance and absence of graffiti, but it of 

older adults was correlated with none of those (Sallis et al., 2015). This may imply that 

different age groups perceive the neighbourhood environment in different ways, and 

in turn the built environment features influence their physical activity in different ways. 

Findings from the interviews largely clarified the most crucial microscale built 

environments features of older adults’ walking in neighbourhood (see Figure 8.3). It 

is noted that the existing street audit tools, such as Microscale Audit of Pedestrian 

Streetscapes (MAPS) (Millstein et al., 2013), are applicable to all age groups. Whereas, 

the interview findings provided critical insights into the development of a more age-

sensitive and simplified streetscape audit tool for older adults specifically. It is implied 

that future research could measure the microscale built environment features of “route 

to parks”, and explore whether these are any significant associations between 

microscale features of walkability to parks and park use of older adults. 

 Environmental factors of physical activity in parks 

Nine important overarching themes merged from this qualitative component on 

environmental factors of physical activity in parks. Findings from this qualitative 

component largely complement those from the previous quantitative component and 

suggest possible explanations to unexpected findings from it. Key findings about park 



 

 
 

200 

environmental factors, their relevance with previous components and implications for 

future studies are summarized below.  

 Keeping parks “natural” 

In this qualitative component, the importance of variations of natural elements was 

particularly highlighted by almost all participants. Pleasing natural elements, such as 

trees, flowers and water features appear to be attractive environmental factors for older 

adults visiting parks. This supports the findings from the previous quantitative 

component (Chapter 6), which found that park aesthetic features were associated with 

the increased odds of recreational walking (see Section 6.3.3). Similarly, in the 

quantitative component, the assessment of park aesthetic features included the 

presence/absence of natural elements of wooded areas, trees, water features and 

meadow (see Appendix G). In a review of qualitative studies, it also indicated that 

aesthetics (i.e. tress, bushes, grass) is important for encouraging park use (McCormack 

et al., 2010). Parks offer great opportunities for urban residents to contact natural 

settings, the synthesized findings suggest that park design should take advantage of its 

unique value in delivering chances of contacting nature within urban areas, maintain 

and reinforce the sense of nature in parks appears to an effective way of encouraging 

and promoting park use of older adults.  

 The importance of park amenities to older adults. 

According to the interview findings, the role of park facilities and park amenities in 

supporting older adults’ park use were different. They reported that park facilities (i.e. 

sport pitches, outdoor gym stations) were barely used by them; while they stated the 

importance of having amenities, such as benches and toilets in parks, which may imply 

that park amenities are influential factors, whereas park facilities are not. This is in 

line with the findings from the previous quantitative component (Chapter 6) that park 

amenities were significantly associated with self-reported park use, but park facilities 

were not (see Section 6.3.2). Similar findings were reported that park facilities were 

correlated with park use and park-based physical activity of adults, however none of 

the 14 facilities were found to be correlated with older adults’ park use and park-based 

physical activity (Kaczynski, Besenyi, et al., 2014). The reported under-use of park 

facilities by older adults in this component also mirrored the observational data from 

the SOPARC, Belfast (Chapter 4) as well. Findings from SOPARC, Belfast suggested 
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that the majority older adults were observed on paths rather than open spaces and 

pitches and courts (see Section 4.3.3-5).  

However, it is important to note that park facilities may not be used by older adults 

themselves for physical activities, but the use of them by other age groups (i.e. adults, 

children) may attract older adults to watch, as noted in the Section 7.3.2-4). Social 

interactions could produce additional benefits to older adults in addition to park-based 

physical activity. Parks as public open spaces, they are not only physical environments 

that encourage and support physical activity, they are also social places to be used and 

shared by people from different age groups. The complex interactions between older 

adults and the built environment in parks should be acknowledged.  

 The potential impacts of functions of parks on physical activity behaviour 

of older adults. 

Findings from the interviews demonstrated the need of providing different types of 

parks in encouraging parks use, as different types of parks serve different purposes and 

are for different uses (see Section 7.3.4-2). The classifications of parks can be based 

upon sizes (i.e. neighbourhood park, district park, regional park) or functions 

(recreational spaces, sports spaces and nature spaces) (Department of Sport and 

Recreation, 2012). It was found that both an increased number of types of parks and 

functions of parks were associated with positive mental health among adults (Wood et 

al., 2017). As physical activity is an important pathway of linking green spaces and 

mental health (WHO, 2016c), it is hypothesized that the types and functions of parks 

may improve mental health through the engagements of physical activity in parks. 

However, previous studies have investigated the influences of size of parks (Kaczynski 

et al., 2008, 2009) or size of neighbourhood open spaces (Sugiyama et al., 2010) on 

adults’ physical activity, among which size is a indictor for park type. But no specific 

evidence was found demonstrating the potential associations between functions of 

parks and physical activity behaviour of older adults. It is implied that inclusion of 

functions of parks into the future studies of physical activity may entail strong 

implications for policy and practice.  

 Understanding accessibility to parks  

Previous studies have tended to explore the impacts of park proximity and park density 

on physical activity, but a mixed of findings was reported (Bancroft et al., 2015). While, 
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findings from this component suggest that factors that influence park accessibility are 

more than just park proximity and park density, it is also about walkability to parks. 

Through the walking interviews, it has identified a number of environmental factors 

of walking along the “routes to parks”, and therefore has highlighted the potential 

impacts of these built environment features (i.e. pavement and crossing) of 

neighbourhood surrounding parks on park use and physical activity behaviour of older 

adults. In addition, the interview findings also highlighted that car ownership and the 

ability to drive could largely improve their mobility levels and allow them to travel to 

further parks that they like rather than the ones nearby. Therefore, they may lead to a 

difference in the way of defining park accessibility by older adults, for those who drive 

to parks, the impacts of walkability to parks might be mitigated. It is suggested that for 

future studies that investigate the impacts of parks at larger buffer zones (i.e. 1km, 

2km), a more complex way of defining park accessibility is needed, access by walking, 

motor vehicles and public transit should all be taken into account.   

 Strengths and limitations  

This interview component of this research has several strengths. First, supported by 

the decision of combining quantitative methods and qualitative methods to explore 

how built environment features in and around parks are correlated with physical 

activity and park use of older adults. The qualitative data added depth of older adults’ 

perceptions about environmental correlators of physical activity and complement and 

explain some of the findings from the quantitative component. Second, the use of 

walking interviews provided rich and context-sensitive data on what and how 

environmental factors influence physical activity and park use of older adults. 

Additionally, to our knowledge this is the first study that has used walking interviews 

to specifically explore the influences of environmental factors of parks on physical 

activity and park use of older adults, and it elicited a new factor that has not been 

studied and confirmed by quantitative studies, which is the varied preferences and 

expectations on some park environmental factors, possibly due to the different types 

of parks. Fourth, this component not only interviewed functionally fit older adults 

(n=16), but also interviewed functionally impaired older adults, although the latter 

group was unrepresented (n=4). In this case, opinions and perceptions of older adults 

who had functional incapacities were not completely missing from the study.  
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In terms of the limitations. First, the qualitative component was undertaken in autumn 

and winter, it is unclear if similar findings would emerge in other seasons (i.e. spring, 

summer). Second, most walking interviews were undertaken in neighbourhood parks, 

views and opinions about wild and natural areas, such as forest park and coastal paths 

were unrepresented. More studies were expected to advance our understanding on how 

different age groups perceive different types/functions of parks. Third, the interviews 

were undertaken in Autumn/Winter time, changes to Spring/Summer time might 

generate different findings. Finally, this component was conducted in the UK context 

with a particular focus on older adults, generalizations to other subgroups, regions and 

countries were limited.  

 Concluding comments 

To sum up, this qualitative study emerged rich and context-specific information about 

environmental factors of older adults’ park use and physical activity in neighbourhood 

and parks. The combination of qualitative and quantitative components enables us to 

understand the relationships between physical activity behaviour of older adults and 

built environment features in and around parks from different perspectives, and they 

are complementary to each other. Furthermore, the qualitative study emerged certain 

findings, such as older adults-friendly park features and contrasted opinions about 

certain park environmental factors, which have a range of implications for practice, 

methodologies. More research, particularly quantitative and longitudinal studies, are 

expected to test and confirm the qualitative findings and to better inform policy-

making. 

In the end, it is also important to reflect on the Belfast context given the interview 

findings. It was discussed in Section 1.2.1 that the territorial issues in Belfast may 

influence older adults’ psychological accessibility to parks and their use of parks. In 

this qualitative study, participants were given a voice discussing their access to and 

use of parks, but such issues did not appear to be an important issue among the 

interview sample. With only one participant mentioned the existence of flags in his 

neighbourhood with meaning of determining territory, which was disliked by himself. 

And only one participant mentioned the segregated use of a football pitch in 

Waterworks Park between the two communities, but he also added that:  

You might find it later on at night, you know, there are different 
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gangs. But during this time of the day, nobody cares, ridiculous 

nonsense, you know (P13, aged 69, male, walking interview). 

Therefore, the interview findings justified that the social-cultural history of Belfast did 

not undermined this research.  
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Chapter 8. Discussion and conclusion  

  Chapter overview 

This research set out to investigate the associations between built environment features 

in and around parks and the physical activity behaviour of older adults. In doing this: 

it firstly established the wider context for physical activity and park use of older adults 

in Belfast through descriptive analyses of SAPAS and SOPARC, Belfast (Chapter 4);  

explored the spatial distributions of parks and analysed the how the profile of parks 

(i.e. size and quality) are correlated with the wider built form through GIS mapping 

and statistical analyses (Chapter 5); and finally, it highlighted that both built 

environment features in and around parks have impacts on older adults’ park use and 

physical activity through concurrent use of quantitative and qualitative methods 

(Chapters 6&7). This chapter therefore takes stock of the overall thesis, highlights the 

key findings and contributions, and their implications for policy and practice, reflects 

on research process and sets out an agenda for future research.  

 Significance of findings 

 Age-related differences in physical activity behaviour  

Chapter 4 established age-related differences in physical activity behaviour through 

the descriptive analyses of the SAPAS and SOPARC, Belfast. The combined findings 

from the two components presented in Chapter 4 highlighted that: 

First, the percentage of people meeting recommended physical activity guidelines 

decreased with the process of ageing; 

Second, household MVPA was the main contributor to total minutes of MVPA across 

all age groups. Recreational physical activity was the second highest contributor to 

older adults (aged 60-84 years) total minutes of MVPA, while it was occupation 

physical activity for adults; 

Third, walking was the both the most popular outdoor physical activity and the most 

popular park-based activity for all age groups. Furthermore, older adults were far more 

likely to engage with light to moderate physical activities (i.e. golf, bowling) compared 

to more vigorous outdoor physical activity (i.e. jogging, football) in comparison to 



 

 
 

206 

other age groups, no matter in terms of outdoor sports and activities or park-based 

physical activities; 

Finally, older adults were much more likely to engage with indoor sports and activities 

rather than outdoor activities, which may partly explain that why older adults were 

very infrequently observed in parks. 

Age-related differences in physical activity behaviour have been subject to previous 

research, and they have tended to  focus on age-related differences by physical activity 

intensity, energy consumption (Caspersen et al., 2000; Milanović et al., 2013) or by 

domain-specific physical activity  (Bélanger et al., 2011; Moschny et al., 2011). 

Analyses of SAPAS added critical insights into age-related differences in terms of 

outdoor sports and activities. In addition, despite the substantial amount of 

observational park-based activity studies, only a number of them have examined age-

related differences in park use and park-based physical activity (Joseph & Maddock, 

2016). And among those that have examined age-related differences in terms of park 

use, they have largely investigate the age-related differences by physical activity levels 

(i.e. sedentary, walking, moderate to vigorous) (Floyd et al., 2008b, 2008a; Reed et al., 

2012; Tu et al., 2015). With two studies reported age-related differences by time of 

day and/or day of week (Pleson et al., 2014; Veitch et al., 2015). The analyses of 

SOPARC, Belfast added original insights into age-related differences in terms of other 

aspects of park use, such as park activity areas (i.e. paths, open spaces) and park-based 

activities (i.e. walking, running, football and bowling).  

The age-related losses in functional capacities and mobile levels highlight the need to 

develop age-specific physical activity interventions (Bélanger et al., 2011; Milanović 

et al., 2013). The age-related differences in terms of outdoor activities, park activity 

areas and park-based activities revealed by Chapter 4 therefore have important 

implications for the areas where potential age-specific interventions could be taken to 

improve physical activity of older adults, especially park-based activities.  

 Relationships between profile of parks and their wider urban form 

Previous research into the relationships between parks and physical activity has tended 

to emphasise physical-spatial of park accessibility (D. Wang et al., 2013). Related to 

this, park accessibility has been largely measured through park availability (i.e. 

number of parks with an area) and park proximity (i.e. distance to parks) (see Section 
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2.3.3). Such approaches have been criticised in this thesis because they have over-

emphasised the role of parks as discrete destinations or isolated green spaces, while 

overlooking their role as part of urban fabric. This suggests that there would be an 

association between the spatial distribution of parks, the profile of parks (i.e. size, 

quality) and features of the surrounding built form, such as walkability. Indeed, the 

growing number of environmental justice literature on how park indicators, such as 

proximity, size and quality, are correlated with neighbourhood/city socio-economic 

status and race/ethnic composition, begins to make these wider links to parks’ wider 

urban context (Hughey et al., 2016; Parsons et al., 2015; Rigolon, 2017; Rigolon, 

Browning, et al., 2018). Our knowledge on the relationships between the profile of 

parks and their wider built form remains unexplored and Chapter 5 attempted to 

address this in relation to older adults and built environment influence on their physical 

activity, finding that:  

The type of neighbourhoods surrounding parks were associated with the presence of 

certain park features (i.e. park aesthetic features, park size). In particular, large parks 

were more likely to have better aesthetic features, but lower surrounding walkability 

levels and poorer park access (measured by CPAT) (see Sections 5.4.3&5.4.4). In 

addition, compare to parks in inner parts of Belfast, suburban parks tended to have less 

neighbourhood quality concerns, but lower surrounding walkability levels and poorer 

park access (measured by CPAT) (see Section 5.4.5).  

The relationships found between the profile of parks and their wider urban form in 

Chapter 5 highly implies that parks must be appreciated as neighbourhood assets, and 

their value should be evaluated according to the wider area. This also requires more 

interdisciplinary research of public health, and especially planning and urban studies 

which have a more sophisticated understanding of cities to better understand the 

complexities of urban environment and physical activity behaviour, given the 

disparities found in terms of factors, such as park access and park buffer walkability 

in Belfast.  

 Re-conceptualising park accessibility 

Findings from Chapter 5 verified that parks should not be viewed as isolated green 

spaces but seen as being weaved into the urban fabric. This implies that we should re-

conceptualise park accessibility beyond simple ideas of ‘proximity’ and ‘availability’ 
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(see Section 2.3.3). We therefore need to more carefully consider the impacts of the 

built environment features surrounding parks on the way older adults perceive their 

access to parks, and then have impacts on their use of parks for physical activity or 

other social functions. This issue was investigated by Chapters 6 and 7.  

In Chapter 6, three factors were used to indicate the built environment features of the 

area surrounding parks, including: 1) neighbourhood quality concerns (measured by 

CPAT); 2) park buffer walkability (GIS-based) and 3) neighbourhood walkability 

(GIS-based). The GIS-based walkability here is more of macroscale features, consisted 

of factors including residential density, land use mix and street connectivity. Among 

the limited number of similar studies that have examined the impacts of the macroscale 

features of park buffers or neighbourhoods on park use (see Section 2.3.4), they have 

been either with adults (Kaczynski et al., 2010; Kaczynski, Koohsari, et al., 2014) or 

have focused on use of parks on the neighbourhood level (Park, 2018; Van Dyck et al., 

2013), with only one study examining the relationships between neighbourhood built 

environment features (i.e. connectivity, land use mix) and older adults’ park use (Parra, 

Gomez, Fleischer, et al., 2010). Findings from Chapter 6 advanced our knowledge in 

this understudied area with a focus on older adults. In particular, significant 

associations were found between neighbourhood walkability and objectively measured 

park visit of older adults. It is then implied that neighbourhood walkability should 

underpin the way we understand park accessibility, and its impact on park use should 

be taken into consideration into policy-making and future empirical research. 

In addition to the quantitative component (Chapter 6), the qualitative component 

(Chapter 7) identified a range of environmental factors of older adults’ walking along 

the routes to parks. The identified factors are more of microscale features, including 

factors such as walking and cycling infrastructure (i.e. sidewalk quality, safe crossings), 

traffic safety (traffic volume, traffic speed) and crime safety, neighbourhood 

maintenance and aesthetic features. These street level features are also supposed to 

influence older adults’ perceptions toward accessibility to parks and their use of parks 

subsequently. 

It is suggested that the provision of walkable features at the street level, especially 

along the routes to important destinations within the neighbourhood is important for 

older adults (D. W. Barnett et al., 2017). However, despite the substantial amount of 
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quantitative studies that have examined the environmental correlates of walking of 

older adults, much of them have focused on macroscale features, such as residential 

density, land use mix and overall access to destinations/services, with much fewer 

studies have investigated the impacts of microscale features (i.e. pavement, sidewalks) 

against walking outcomes (D. W. Barnett et al., 2017; Cerin et al., 2017). In addition, 

the limited research into the impacts of microscale features of the routes to parks on 

park use, has focused on adults as a monolithic group, rather than more marginalized 

section of society, like the elderly (Dills et al., 2012; Kaczynski, Koohsari, et al., 2014). 

Findings of such research may not applicable to older adults given the age-related 

differences (Cain et al., 2014). Chapter 7 provided critical insights into what 

microscale features of the routes to parks may construct older adults’ perception 

towards accessibility to parks, and it is suggested that these features could be tested 

against older adults’ use of parks in future research to inform more effective 

intervention to the built environment.  

The combined findings from Chapters 6 and 7 suggest that the commonly used 

approaches of measuring park accessibility through park proximity and park 

availability are inadequate for predicting built environment influences and a more 

nuanced understanding of park accessibility was established by this research.  

 Age-friendly park features for older adults 

Chapters 6 and 7 provided new insights into the park features that have a role in 

shaping park use and physical activity of older adults by the concurrent use of both 

quantitative and qualitative methods. In Chapter 6, the associations between specific 

park features (i.e. park facilities, amenities, aesthetics and overall park quality) and 

physical activity outcomes (i.e. recreational walking and park use) were examined 

statistically. Chapter 7, through in-depth interviews, provided rich information to 

understand the findings observed in Chapter 6. Findings from Chapters6 &7 

highlighted that: 

First, park quality had an important role in shaping self-reported park use of older 

adults, as positive relationships were found between the overall park quality and self-

reported park use of older adults in Chapter 6. 

Second, significant associations were found between park aesthetic features (i.e. water 

features, landscaping features and wooded area) and recreational walking of older 
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adults in Chapter 6. In addition, the significant factor - park aesthetic features, was 

consistent with the themes, namely ‘variation of natural elements’ and ‘maintenance 

and conditions’ emerged from the analyses of in-depth interviews presented in Chapter 

7. The combined findings from Chapters 6&7 suggested that park aesthetic features, 

such as water features, landscaping features and wooded area have positive impacts on 

walking journeys in parks for older adults. 

Finally, significant associations were also found between park amenities and self-

reported park use of older adults in Chapter 6. ‘Park amenities’ is a composite variable 

consisted of toilets, benches, picnic tables, trash cans and lights. Similarly, in Chapter 

7, toilets, benches and trash cans were also emerged as important sub-themes that 

influence older adults’ use of parks. Furthermore, additional park amenities, including 

cafes, gardens, signages and other features of interests (i.e. artistic sculptures and 

historical sites) were also identified as important amenities for older adults’ use of 

parks in Chapter 7. The combined findings suggested that the presence/absence of 

certain park amenities, including toilets, benches and litter bins have a key role in 

supporting older adults’ use of parks. Other amenities, such as gardens (as show in  

Figure 7.7, Figure 7.8, Figure 7.9) and signage, appeared to be less important than 

those, but their role in park design and planning for older adults should not be ignored.  

Therefore, it is clear that park quality is an important factor that influences individuals’ 

use of parks (Akpinar, 2016; Y. Zhang et al., 2017). Previous studies have explored 

older adults’ preferences towards parks (Wen et al., 2018), but there is only a few 

studies have been conducted to examine specific park features against physical activity 

outcomes among a particular age group – older adults (Sugiyama & Thompson, 2008; 

Veitch et al., 2020). Chapter 6 sought to address this knowledge gap with Chapter 7 

by providing further insights into how and why these factors were correlated with older 

adults’ use of parks. It is suggested that older adults seem to share common preferences 

towards parks across different contexts (Wen et al., 2018), therefore it is possible that 

the older adults-specific park features identified through this study could be applicable 

to a wider context. The age-related differences in outdoor activities and park use 

established by Chapter 4 highlighted the need for age-specific interventions. The 

identification of older adults-specific park features therefore have strong implications 

for park interventions and healthy ageing. 



 

 
 

211 

 Implications for policy and practice 

 Designing age-friendly parks  

Outdoor environments are one of the eight domains identified by the WHO as areas 

where actions could be taken to create age-friendly cities (WHO, 2007). Parks as 

outdoor environments, they provide important opportunities for healthy and active 

ageing, and they are supposed to benefit the whole society. In the recent Belfast Open 

Space Strategy, the value of parks is acknowledged and it has set the vision that “by 

2035, Belfast will have a well-connected network of high-quality open spaces
10

 

recognised for the value and benefits they provide to everyone who lives in, works in 

and visits our city” (Belfast City Council, 2019b; Page 6), but it lacks clarification in 

terms of what constitutes a high-quality open spaces. The consistent findings from 

Chapter 6 and Chapter 7 provided evidence of the attributes that older adults regarded 

as contributing to park-quality (see Section 8.2.4), and they have important 

implications for designing age-friendly parks for older adults.  

First, Chapter 4 identified that walking was the most popular park-based activity for 

older adults, and there were much less likely to engage with more vigorous activities 

(i.e. jogging and football) as other age groups did. This suggests that the most 

promising way of improving older adults’ physical activity levels is via increasing 

opportunities for walking, rather than sports and vigorous exercise. Park paths where 

walking takes place are then supposed to have a key role in shaping older adults’ use 

of parks. Previous studies have suggested that older adults prefer paths that are even 

and well-paved (Zhai & Baran, 2017), which is in line with the findings from Chapter 

7. But in addition to this, Chapter 7 provided critical insights that it was important to 

have a variation of paths in parks (i.e. flat paths with open view vs. secluded and steep 

paths), in order to make the built environment in parks suitable for older adults with 

varying preferences and needs. This therefore suggests that a key principle in park 

design and maintenance should be diversity of physical features, which will encourage 

activities both across and within different age groups.  

Second, parks that are well-maintained and with a wide variety of aesthetic features 

and natural elements, such as landscaping, wooded area, tress, water features and 

 
10 Open space is defined as “land where the primary function is related to their community, amenity, 

recreation, play and sport value; whether in public or private ownership. This includes parks, playing 

fields, play areas and civic space” in the document.  
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meadow are attractive for older adults to visit and use given the consistent findings 

across Chapters 6 and 7. Policy-making should highlight the importance of such 

aesthetic features in making parks more attractive for older adults. But it should be 

noted that design principles for park aesthetic features should be interpreted 

contextually for different types of parks, given the findings from the Chapter 7. This 

is possibly because different parks are supposed to serve different purposes and have 

different features. For example, neighbourhood parks are supposed to serve the 

immediate neighbourhood, they are more likely for activities such as sports, children 

play and a quick walk (Belfast City Council, 2019; Page 17). While, country parks are 

supposed to serve a wider population, they are more for the purpose of a ‘natural walk’ 

(ibid). Findings from Chapter 7 added that the preferred park aesthetic features for 

country parks by older adults tended to be wilderness and natural, in contrast those for 

neighbourhood parks tended to be more ‘artificial’ elements, such as landscaping 

features and beautifully designed gardens.  

Third, park amenities, especially toilets, benches, waste bins are important in 

supporting older adults’ use of parks, supposedly walking for longer durations; and 

cafes act as a strong incentive that encourages older adults to go for a walk in parks.  

Finally, it is worth to reflect on the role of park facilities, given the idea that parks are 

for all. Early in this research, it was found that in Northern Ireland, older adults were 

more likely to engaged with light to moderate activities in parks, such as walking and 

bowling rather than vigorous activities, such as running and sports (Component 2). 

This implies that park facilities (i.e. sport pitches and courts and outdoor gym stations) 

which are supportive to vigorous sports and exercise are not likely to have direct 

impacts on older adults’ use of parks. This assumption was supported by the findings 

from Chapters 6 and 7, with Chapter 6 found that park facilities were not correlated 

with any of the physical activity outcomes. Similarly, in Chapter 7, older adults 

reported that they rarely used such facilities in parks. However, while such park 

facilities are not influential on the physical activity of older adults, they do have 

significance for younger people (Kaczynski, Besenyi, et al., 2014). More importantly, 

it is also worth to note that parks are not for physical activities only, their social value 

should also be acknowledged, as they provide important opportunities for social 

interactions and they have a key role in fostering sense of community (E. Gómez et al., 

2015; Peters et al., 2010). Findings from Chapter 7 have also shown that seeking for 
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social interactions is one of the motivations for older adults visiting parks, they like to 

meet and chat with friends in parks, and watch other people using parks. That is to say, 

if parks could attract a wider range of users, it may encourage older adults to use as 

well.  

Age-friendly parks are meant for all age groups. While, this research is with older 

adults, and it provided evidence-based knowledge in terms what specific park features 

should be prioritized in park design and make them an older adults-friendly parks. It 

is implied that the conditions and variations of paths in parks as well as the aesthetic 

features (i.e. landscaping features, wooded area, tress, water features and meadow) and 

amenities (i.e. toilets, benches, waste bins and cafes) along paths are the most 

important areas where actions and interventions could be made to parks to encourage, 

attract and support older adults’ use of parks, and they should be taken into fully 

account by planners and designers for the purpose of designing age-friendly parks for 

older adults to support healthy and active ageing. Meanwhile, the importance of park 

facilities should not be downplayed given the idea that parks are for all, and they may 

encourage older adults to use parks for pursuing social benefits. 

 Evaluating park accessibility  

The finding above (see section 8.2.3) on park accessibility suggests that we need more 

sophisticated ways of evaluating whether current provision of parks and open spaces 

adequately serves different sections of society. Accessibility is predominantly 

measured for policy purposes through park proximity (i.e. distance to parks) and park 

availability (i.e. number/ area of parks within a defined area) (see Section 2.3.3), and 

this is also reflected in relevant green and open spaces standards. For example, the 

recommendation of the Access to Natural Greenspace Standard (ANGSt) is: 

- of at least 2 hectares in size, no more than 300 meters (5 min walk) from home;  

- at least one accessible 20-hectare site within two kilometres of home;  

- one accessible 100-hectare site within five kilometres of home; and   

- one accessible 500-hectare site within ten kilometres of home; plus   

- a minimum of one hectare of statutory Local Nature Reserves per thousand 

population. (Natural England, 2010) 

In Belfast, the way in which planning authorities measuring park accessibility at the 

city level is through assessing the percentage of the population that is within walking 
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distances11 for either a park or a play area  (Belfast City Council, 2019; Page 24), 

which is a blanket measure of proximity/distance. However, this research suggests a 

more effective way of understanding accessibility is by using indicators of walkability 

of surrounding neighbourhoods and the microscale features of walkability of the routes 

to parks. The inclusion of walkability measurement into park accessibility assessments 

may have even greater significance for older adults, as the declining mobility and 

functional capability associated with ageing, they are may vulnerable and sensitive to 

the environment surrounding them, and these built environment features may influence 

the way in which they perceive park accessibility and subsequently leading to either 

positive or negative impacts on their use of parks. To conclude, healthy and active 

ageing through the use of parks is supported by the internal features of parks as well 

as the external features of them.  

 The provision of parks in Belfast 

A broad-brush way of evaluating whether the provision of open spaces in an area is 

adequate or not is through “quantity”. For example, the Fields in Trust (FiT) has set 

benchmark guidelines for the provision of different types of open spaces (i.e. parks, 

playing fields) (Fields in Trust, 2015). Belfast has also assessed its provision of open 

spaces against the guidelines put forward by FiT, and it was reported that the provision 

of parks in Belfast (1.3 ha/1000 people) is over the standard of Fit (0.8 ha/1000 people) 

(Belfast City Council, 2019b; Page 22). But this way of assessing park provision tends 

to see parks as isolated green spaces, and it lacks integration with the urban research 

that sees the city as a single, complex, dynamic and inter-dependent entity. Findings 

from Chapter 5 indicated that there were associations between the profile of parks and 

their wider urban form, therefore the provision of parks in cities should be assessed in 

line with wider surroundings.  

The analysis highlighted three key challenges in the provision of parks in Belfast: 

First, it was found that there is less space dedicated to public open spaces in the city 

centre of Belfast. But attempts to allocate new public green spaces in this area might 

be extremely challenging given the dominance of land uses such as retailing and 

 
11 Recommended catchments for parks and play area: local parks – 400m (around 5min walk), district 
(city and country parks) – 1,200m (around 15min walk), play areas – distances rang from 400m to 
1000m.  
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entertainment sectors (Belfast City Council, 2018a). The recent Belfast Open Spaces 

Strategy has responses to this issue, it is suggested that the potential opportunities to 

increase park provision in city centre include identifying potential spaces for open 

spaces (i.e. Cathedral Gardens), creating pocket parks and improving access and 

connections to the existing green networks (i.e. Laganside walkway) (Belfast City 

Council, 2019b).  

Second, the type of neighbourhoods surrounding parks appears to be associated with 

the presence of certain park features (i.e. park aesthetic features, park size). For 

example, it was found that parks with larger size in Belfast usually have more aesthetic 

features and lower walkability surrounding parks (see Table 6-3). As lower walkability 

is normally associated with more peripheral urban areas (at least in the UK), this 

finding may suggest disparities over park provision in terms of park size and park 

aesthetic features between suburban and more central urban areas in the case study 

area. Such disparities have emerged from the historic growth of Belfast, and the 

planning approaches adopted at different times. In the 1940s and 1950s, planning in 

Belfast faced some major concerns, such as the unacceptable housing conditions in the 

inner Belfast, and the urban sprawl which was threatening to spoil the surrounding 

countryside. In these circumstances, in the early 1960s, Robert Matthew introduced a 

Stopline policy to control the growth of Belfast urban area and to decentralize 

population to other centres such as Antrim and Craigavon (Belfast City Council, 1990). 

This can be understood in two aspects – limitation and growth. Limitation of the 

physical spread of urban area, and growth of the development of other district towns. 

The Stopline had restricted the urban sprawl. In the meanwhile, it had also protected 

the natural areas with high amenity values in the city, such as the Belfast Lough, the 

Lagan Valley and the surrounding hills, which are of great assets to the city and have 

attractive landscape features (Belfast City Council, 1990, 2019b). For example, the 

Lagan Valley Regional Park is a large area of natural, wild and green space that 

stretches from the North-East to South-West of the city, and because of the 

enforcement of the planning strategy, it largely avoided the process of urbanization, 

and remained as rural scene within the urban area (Boal, 1995, Page 85). It appears 

that this planning policy somehow attributes to the current spatial pattern of parks in 

Belfast, that is, there are large and natural parks with good aesthetic features located 
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at the edges of Belfast, and smaller parks with poorer aesthetic features located at more 

central urban areas in Belfast.  

Finally, it was also found that Belfast City parks had better access than other parks in 

the wider Belfast Metropolitan Area (see Table 6-5). Access here is a composite 

indicator consisted of access by public transport, motor vehicle, walking and cycling 

(measured by CPAT). The combined findings seem to suggest a dilemma in terms of 

the provision of parks across Belfast, that is city parks and suburban parks both have 

barriers and facilitators for the use of parks by older adults. In particular, city parks 

have better park accessibility which could encourage older adults’ use of parks, but 

they have poorer aesthetic features which may discourage their use of parks. While, 

the situation for suburban parks is the opposite. The disparities over park access and 

park aesthetic features between Belfast city areas and suburban areas have important 

implications for the areas where potential actions could take place, namely suburban 

parks should improve their accessibility by different transportation modes, and city 

parks should improve their aesthetic features to make parks more supportive and 

attractive for older adults to visit and use across the city wide.  

To conclude, the spatial disparities over park size, park aesthetic features and park 

accessibility in Belfast may have influences on older adults’ physical activity levels 

and park use, and may also lead to health differences, across the different socio-

economic groups and demographic groups that reside in different parts across the city 

(Dahmann et al., 2010). Therefore, urban planners should consider the way in which 

we plan the spatial distributions of parks across the city as well as equal provision of 

park quality (i.e. aesthetic features).    

 Reflections on the research process  

 Strengths 

A key perspective offered by this study was that parks should not be seen as isolated 

green spaces in the city, but as just one element of a functional urban system. For the 

first time, this approach allows us to understand the complexities of parks and its wider 

context with a particular focus on older adults. The improved understanding over the 

impacts of parks and their surrounding neighbourhood on park use and physical 

activity of older adults has provided valuable insights for planning for healthy ageing.  
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Studies of parks and physical activity have been predominantly undertaken in the USA 

and Australia with limited evidence in the European context and rare in the UK 

(Bancroft et al., 2015; R. Zhang, Wulff, et al., 2019). Whereas, the cultural-social and 

environmental differences may make generalization of findings to the UK Northern 

Irish Context problematic. This study largely filled this gap and advanced our 

understanding on the associations between built environment features in and around 

parks and physical activity of older adults in the UK Northern Irish context. And it had 

a range of implications for healthy ageing, urban planning and park design. 

Drawing on deliberately selected secondary databases (i.e. SAPAS) and supplemented 

by original collected data, this study completed an intensive examination of the case 

study area. It explored the physical activity levels, patterns and park use of older adults; 

examined the spatial distribution of parks, the profile of parks (i.e. size, quality) and 

features of the surrounding built form; and investigated the environmental correlates 

in and around parks of older adults’ physical activity. The key line of investigation is 

cohesive and coherent.  

This study employed a mixed method research design which provided complementary 

data over the issues being investigated. In addition, the concurrent use of qualitative 

and quantitative methods facilitated an extensive and intensive understanding and 

provided insights into the direction of causality.  

This study adopted a wider definition of parks, beaches, country parks and 

green/walkways were all included (see Appendix A). This study was also conducted 

in Belfast, Northern Ireland which is characterized by the provision of a wide range of 

parks (see Section 5.2). The variation of these parks may have strengthened the 

strength of the relationship observed.   

 Limitations  

 Research design 

One potential limitation of this study included the fact that it relied on a single city 

case study. The expected limitation is that findings may not be directly generalisable 

as each city has its unique social, cultural and physical context. But this study provided 

detailed examination of the context, such as physical activity behaviour and park use 

of older adults and the physical context of the case study area, which might help to 
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determine the empirical generalizability of the findings. In addition, this research 

adopted a cross-sectional method which no causal relationships could be inferred.  

 Definition of area surrounding parks  

This research had a focus on the impacts of neighbourhood surrounding parks on park 

use and physical activity of older adults, but the existing evidence suggests no 

guidelines regarding how the area should be defined. Two predetermined geographic 

areas were used to indicate the area surrounding parks in this research, one was based 

upon the 500m street network buffers from participants’ residence (neighbourhood 

puffers), the other was the 500m radial buffers from the edges of parks (park buffers). 

The definitions of the area in this study were exploratory, aiming to be reflective of 

the outdoor environment that is most proximal to older adults and the wider urban 

context surrounding parks. But a potential limitation is that the pre-set areas may not 

reflect older adults’ perceptions about the area of neighbourhood surrounding parks, 

which may confound the associations observed (Bödeker, 2018). Future research is 

needed to obtain a more sophisticated understanding of what constructs the 

neighbourhood surrounding parks.   

 Physical activity data 

Physical activity data in this study were drawn on different databases/research projects, 

including SAPAS, SOAPRC, Belfast and HULAP. Although the use of secondary data 

sources entailed an intensive examination of the case study area, but a limitation of 

this is that it is impossible to influence the collected data. SAPAS was setting out to 

investigate the sport and physical activity of the population representative of Northern 

Ireland, with little direct relevance to parks. SOPARC, Belfast collected park use data, 

but it only had a sample of parks in East Belfast. HULAP had a representative sample 

of older adults in the Belfast Metropolitan Area with data of domain-specific physical 

activity, self-reported park use (yes vs. no) and objectively measured park use (yes vs. 

no), but no further detailed park-based physical activity information was available. 

These databases varied at sample of participants and parks which reduces 

interconnectedness of data and limits the comparisons of findings from different 

components. But as aforementioned, SAPAS and SOPARC, Belfast were mainly 

included contextualized the study, and HULAP was supplemented by originally 

collected park quality data, so the use of secondary databases was considered as 

appropriate. An improved understanding of the relationships between parks and 
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physical activity could be achieved by collecting data of park quality, the surrounding 

neighbourhood and park-based physical activity, through direct observation and/or 

self-report, with the same sample of parks representative of an area.  

 Walkability measurement  

The walkability of the neighbourhood surrounding parks was considered as a factor 

that influenced accessibility to parks in this study. The walkability was measured by 

the walkability index which represented more macroscale features (i.e. land use mix) 

(Frank et al., 2010). While through the interviews, it identified a range of 

environmental features but were more at microscale levels (i.e. sidewalk quality, 

crossing). These built environment features were not at the same geographic scale 

which has limited the comparison of study findings. Future research may include a 

concurrent use of objective (i.e. MAPS) (Millstein et al., 2013) and self-reported (i.e. 

NEWS) (Cerin et al., 2009) methods to measure built environment features 

surrounding parks at the same geographical level to make comparisons of findings 

possible.  

 Future research agenda 

 Research design  

Future research could use other research designs, such as longitudinal research and 

multiple-longitudinal case design, to explore whether changes in these built 

environment features (i.e. park amenities, park aesthetic features) result in changes in 

the use of parks and physical activity of older adults. Additionally, similar research 

could be conducted in a wider range of contexts covering different cultural and social 

contexts would increase the robustness of the findings. 

 Understanding ‘spaces’ for physical activity  

Physical activity studies have predominantly focused to the idea of neighbourhood. 

Whereas, neighbourhood is a vague concept which has largely been defined by 

administrative/census area or home-cantered buffers (i.e. 400-500m, 800-1000 buffer) 

in public health research (Cerin et al., 2017; Van Cauwenberg et al., 2018). Research 

on parks have also tended to focus on parks that are within or intersect with 

neighbourhood (Bancroft et al., 2015), as what has been done in this research (see 

Section 3.5.2). These attempts were made trying to define spatial areas that individuals 
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are most likely to interact with and portray the facilities and services that are available 

to individuals, usually by active travel trips, such as walking and cycling.  

However, such measures might be suspicious, as variations of them have resulted in 

mixed findings (Bancroft et al., 2015; Schipperijn et al., 2017). Furthermore, these 

commonly used approaches of conceptualizing neighbourhood are criticized of being 

‘arbitrary’, other approaches, such as perceived neighbourhood and activity spaces, 

are important to better understand the disparities of spaces and their impacts on 

physical activity behaviour (Perchoux et al., 2016). Measures of perceived 

neighbourhood usually involve mental mapping, asking participants to recall and plot 

the destinations they usually walk to and their perceived areas to be neighbourhoods 

(Bödeker, 2018; G. Smith et al., 2010). “Activity spaces” is an approach defined as 

“individual-based measures of spatial behaviour derived from data acquired using 

Global Positioning System” (Hirsch et al., 2016; Page 57). Different from “life spaces”, 

which is commonly used in older adults’ mobility studies (Baker et al., 2003; May et 

al., 1985; Peel et al., 2005), activity spaces focus on neighbourhood behaviour (out of 

home), rather than mobility within home and out of home (life spaces) (Hirsch et al., 

2015).  

There is a growing evidence base suggesting that the traditional per-set 

neighbourhoods are neither well reflective of the perceived neighbourhoods nor the 

GPS tracked active travel areas (Bödeker, 2018; Prins et al., 2014; G. Smith et al., 

2010; von Stülpnagel et al., 2019). For example, in a study undertaken by Bödeker 

(2018), self-defined neighbourhoods were mapped by older adults (aged 65 years and 

over), and it was found that the commonly used residential buffers were significantly 

smaller, more home-cantered and less walkable than perceived buffers. In a similar 

study with adults, it was reported that the perceived neighbourhoods were not well 

represented by residential buffers (G. Smith et al., 2010). In activity space research, it 

was found that older adults’ (aged 65 years and over) majority of trips to grocery stores 

were beyond 700m by walking and 1600m by cycling (Prins et al., 2014), which are 

larger than the 400/500m buffer size that is frequently used in older adults’ built 

environment and physical activity studies (Cerin et al., 2017; Van Cauwenberg et al., 

2018).  
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It is implied we need to re-consider what constitutes the ‘real’ neighbourhood. Similar 

to the need to re-construct neighbourhood, this study used two predetermined units – 

park buffers and neighbourhood buffers to represent the ‘area surrounding parks’, 

more evidence is needed to re-construct this area as well. 

The reconceptualization of neighbourhood might come with even greater significance 

to older adults, as they have been found to be highly dependent on their local 

environments (Cunningham & Michael, 2004; Day, 2008). In addition, it might be 

worth to think beyond the spatial boundaries of neighbourhood in public health 

research and have a better reflection on the impacts of wider environmental settings as 

well. Hirsch et al. (2015) found that car usage was significantly associated with larger 

activity spaces of older adults (aged 65 years and over) mapped by GPS tracking, and 

the percentages of activity spaces that could be covered by traditional residential 

buffers (200/400/800m buffers) were generally low, ranging from 3.3% to 22.3%. 

Findings from Chapter 7 have also obtained some initial insights that older adults were 

not always limited to the parks that are within their neighbourhood, as the ownership 

of cars and the ability to drive have greatly improved their mobility levels and enabled 

them to travel longer distances to parks (see Section 7.3.4-2). This may have 

challenged the ‘nearest park’ assumption that is being frequently used in park and 

physical activity studies (Koohsari et al., 2015; Schipperijn et al., 2017) and required 

future research to examine the associations between parks and physical activity 

behaviour in a wider environmental contexts.  

At present, most studies about older adults, physical activity and the built environment 

are conducted have employed traditional residential buffers or administrative units 

(Cerin et al., 2017; Van Cauwenberg et al., 2018). There is a lack of evidence 

summarizing the built environment features defined by other approaches, such as 

perceived neighbourhood and activity spaces, and investigating their impacts on 

physical activity (Hirsch et al., 2016). Future research could be conducted to obtain a 

more dynamic understanding of spaces that goes beyond the traditional ‘fixed’ 

measures of neighbourhoods, through the approaches such as mental mapping or GPS 

tracking (Prins et al., 2014; G. Smith et al., 2010). It is believed that a growing body 

of the individual-based evidence could help to better understand neighbourhood, the 

wider activity spaces and physical activity behaviour, which are of great significance 

to active travel planning, neighbourhood planning and healthy and active ageing.  
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 Socio-psychological accessibility to parks 

Park accessibility is considered as a key factor that influences park use, improving 

access to parks and open spaces is often at the top priority of planners and policy-

makers (i.e. Belfast City Council, 2019b). It is noted that in park studies, measures of 

park accessibility have been largely relied on physical-spatial variables, such as 

distance to parks, number/area of parks in a pre-set area (see Section 2.3.3). However, 

such commonly used approaches are criticized of being unable to address the 

complexity of accessibility, as it has been conceptualized as a multidimensional 

construct, including both the physical and non-physical aspects (Ferreira & Batey, 

2007; Lindsey et al., 2001; D. Wang et al., 2013). Although it was suggested that the 

physical aspects are the most influential dimension in the park accessibility construct, 

but the role of non-physical aspects should not been downplayed, there have been calls 

to integrate both physical and socio-personal dimensions into accessibility studies 

(Nicholls, 2001; D. Wang et al., 2015). The social dimensions include factors such as 

safety, shared activity, social exclusion and ethnic/cultural groups; the personal 

dimensions then encompass factors such as health status, lifestyle and financial 

affordability (D. Wang et al., 2013). Previous sections have discussed studies 

exploring the impacts of physical, social and personal dimensions on park use and 

physical activity (see Sections 2.3&2.4), which are all supposed to influence 

individuals’ perceptions towards accessibility. 

This study focussed on the physical dimensions of park accessibility, and it advanced 

our understanding on park accessibility could be re-conceptualized beyond the 

concepts of proximity and availability (see Section 8.2.3). Efforts were made to control 

for the impacts of socio-personal factors in this study, for example, study participants 

were recruited from a quadrant of high/low socio-economic status and high/low 

neighbourhood walkability in the case study area (see Section 3.5.2), the moderating 

effects of socio-demographic factors (i.e. education, gender) were also tested against 

physical activity outcomes (see Section 6.3.5). But it is acknowledged that the wider 

socio-cultural impacts on park accessibility were not assessed in this study. As 

discussed before, Belfast has been known as a divided city (see Section 1.2.1). There 

is a growing number of studies trying to conceptualize whether parks in Belfast are 

shared and inclusionary spaces (Abdelmonem & McWhinney, 2015; Lang & Mell, 

2020; Mell, 2019). But none of them have tested the socio-psychological park 
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accessibility against physical activity outcomes, there is a scarcity of evidence showing 

the impacts of social divisions and segregations on park use and physical activity. It 

appears that Belfast provides an ideal context for studying such influences, which is 

an issue that worth further investigation guided by the socio-ecological models of 

health behaviour.  

 Park quality measurement  

This research collected data on the quality of parks in Belfast using the Community 

Park Audit Tool (CPAT) (Kaczynski et al., 2012). In the CPAT measurement, they 

were five sub-groups, including: 1) park access, 2) park facilities, 3) park amenities, 

4) neighbourhood quality concern, 5) park quality concern and 6) park aesthetic 

features. Each sub-group was standardized and was weighted by a factor of one (see 

Section 5.3.1). Findings from the qualitative component (Chapter 7) suggest that this 

standardized scoring protocol that treats each park features equally important may not 

well reflect older adults’ perceptions about park quality as a whole. It is suggested that 

an age-sensitive scoring protocol of CPAT is needed for older adult to better represent 

their perceptions towards park features and park quality. This may involve giving a 

higher weight to park features that are valued by older adults, such as park amenities 

and park aesthetic features, and a lower weight to park facilities. Although more 

evidence maybe needed to determine specific weight coefficients and to validate these. 

Similarly, it is also implied that given the age-related differences, relevant age-

sensitive scoring protocols may also be needed for other age groups, such as teenagers 

and adults, but currently there is dearth of evidence about it. More research is expected 

to develop age-sensitive scoring protocols to make the objectively-measure park 

quality more closely related to the individuals’ perceptions and help us the role of park 

quality across different age groups more effectively than before. 

 Concluding comments 

This study has made original contributions to the growing evidence in the parks and 

physical activity research, with a particular focus on older adults. It not only improves 

our understanding of the physical activity behaviour of older adults in Northern Ireland, 

but also details the older adults’ use of parks in Belfast. More critically, this study 

stands out for the investigations on the impacts of each aspect of parks and the 

walkability surrounding parks on physical activity and park use of older adults, using 

a mixed of quantitative and qualitative methods. It allows parks to be seen within the 
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wider urban morphology rather than isolated green spaces, and findings suggest that 

both built environment features in and around parks are significant to older adults’ 

park use and physical activity. This body of research has reinforced the importance of 

public parks in people’s later life and how their maintenance, development and design 

have implications for promoting healthy aging and active ageing.  
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Appendices  

Appendix A: Justifications of the definitions of key terms 

1. Older adults: 

Ageing associates with the life course, it is a process that involves with gradually 

decline in functional capacity (such as muscular strength and cardiovascular) (WHO, 

2007), important life events (such as retirement or widowhood) and shifts in roles 

(such as grand-parenthood) (Lloyd-Sherlock, 2000). It is important to note that 

chronological age is not a precise indicator for functional capacity, for those who are 

at the age, they might have dramatic variations in functional capacity (WHO, 2002). 

Therefore, the acknowledgement of older adults is not a homogenous group is more 

important than which threshold should be used to differentiate older adults from adults. 

The variations of older adults’ functional capacity may have implications for the way 

they perceive the influences of the built environment on their physical activity 

behaviours.  

Most studies of the conditions for healthy ageing have been conducted in developed 

countries such as the USA, UK and Canada, where the standard age of 65 years and 

over are more widely used to define old (Fisher & Li, 2004; Harada et al., 2001; Holle 

et al., 2014; Sugiyama et al., 2009). And there are other studies have used 60 years old 

to define old (Alves et al., 2008; L. F. Gómez et al., 2010). In this thesis, as there are 

two components (Chapters 6&7) that have used a sub-sample of the research project - 

Healthy Urban Living and Ageing in Place (HULAP) (Ellis et al., 2018), therefore the 

definition of ‘old’ in this thesis is consistent with the HULAP study, which the 

threshold of 60 years old was used.  

2. Parks: 

A clear and precise definition of parks is important for studies examining the 

relationship between parks and physical activity. Whereas, it appears that there is a 

lack of consistence in the definition of parks in urban planning and health research. 

Parks may be used interchangeably with open space and nature preserve (Koohsari et 

al., 2015). For example, in a study by Crawford et al. (2008), parks were used 

interchangeably with public open space. And in other studies, parks were considered 

as a subgroup of public open space (Daker et al., 2016; Francis et al., 2012; Sugiyama 
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et al., 2015). The lack of universally accepted definition of parks may cause difficulties 

in comparing results and evidence of different studies.  

In this study, the definition of parks has used the one proposed by the International 

Physical Activity and the Environment Network (IPEN) 12  study as an important 

reference (Sallis et al., 2009). This is primarily because that this study is partly attached 

to the HULAP study, and the HULAP study has employed a modified IPEN protocol 

for older adults (Ellis et al., 2018). And secondarily, it also allows comparisons with 

the wider IPEN study. According to the GIS templates proposed by IPEN (Adams et 

al., 2012), public parks should be supplied and maintained by government agencies, 

and it is publicly accessible. Beaches and wooded areas are also included if they 

function as public parks. Conversely, apartment playground, unusable open spaces, 

proposed parks, schools, religious facility, and golf courses are not considered as 

public parks. Critically, this wider definition of parks proposed by IPEN also responds 

to the limitation argued by Koohsari et al. (2015) that active living researchers tend to 

have a narrower definition of public open space than urban designers, and may have 

overlooked the potential opportunities for physical activity provided by different types 

of public open space (i.e. beaches).  

To conclude, parks are defined here as spaces that are supplied and maintained by 

government agencies and are free accessible to the public for physical and recreational 

activities and it particularly includes areas such as beaches, wooded areas and 

green/walkaways to capture different types of open spaces that provide important 

environmental settings for physical activity and recreational activity.  

3. Physical activity: 

Physical activity is a complex behaviour, and it is generally defined as any body 

movement through contraction of skeletal muscle and results in energy expenditure 

increasing (Caspersen et al., 1985). Attempts have been made to characterize physical 

activity into different forms/domains. For example, physical activity can be classified 

based on the forms (i.e. sports or dance) (Corbin et al., 2000) or alternatively it can be 

classified based upon the identifiable segments of daily life which the activity happens, 

including domains of occupation, household, transport and recreation activity  (Sallis 

 
12  IPEN is an international wide study carried out in 14 countries across the world that aims to 
investigate the associations between the built environment and physical activity using a standardized 
protocol to allow pooled cross-country analyses. 
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et al., 2006). It is noted that in active living research, it is important to classify physical 

activity into domains that are distinguished from each other, aggregating physical 

activity domains together may obscure the associations between the built environment 

and physical activity (ibid). For example, it is suggested that the employment of total 

physical activity explains why park proximity is not associated with park proximity, 

instead it is worth to focus on park-based physical activity (Stewart et al., 2018b).  

Therefore, it is implied that for this study, it is important to take into consideration 

which domains of physical activity are most relevant to the use of parks. It is noted 

that as parks are important environmental settings for recreational physical activity, 

most studies in this area have used recreational walking or recreational physical 

activity as outcomes (Sugiyama et al., 2010, 2015; Van Cauwenberg et al., 2015). 

Meanwhile, as parks can also facilitate active travel and thus relate to transportation 

physical activity (Veitch et al., 2013). In addition, other than classifying domain-

specific physical activity, efforts have also been made to elicit specific park visitation 

and park-based physical activity in order to investigate the associations between parks 

and physical activity, methods such as self-reported park use (Kaczynski and Besenyi 

et al., 2014), observational park use (Duan et al., 2018) and GPS and accelerometer 

were used (Stewart et al., 2016). Therefore, its focus is on recreational walking, 

transportation walking and park visit/use. Recreational walking is defined as any 

walking that is done for recreation and leisure, and transport walking is defined as any 

walking that is done for getting to somewhere.  
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Appendix B: Questions used in this research from the HULAP survey 

questionnaire 

1) Physical activity participation in the four domains of transportation, 

recreation, job and household. 

a) Transportation physical activity  

• During the last 7 days, on how many days did you bicycle for at least 10 

minutes at a time to go from place to place? (__days/week) 

• How much time did you usually spend on one of those days to bicycle from 

place to place? (__hours/day, __minutes/day) 

• During the last 7 days, on how many days did you walk for at least 10 minutes 

at a time to from place to place? (__days/week) 

• How much time did you usually spend on one of those days walking from place 

to place? (__hours/day, __minutes/day) 

b) Recreation, sport and leisure-time physical activity  

• Not counting any walking you have already mentioned, during the last 7 days, 

on how many days did you walk for at least 10 minutes at a time in your leisure 

time? (__days/week) 

• How much time did you usually spend on one of those days walking in your 

leisure time? (__hours/day, __minutes/day) 

• Think about only those physical activities that you did for at least 10 minutes 

at a time. During the last 7 days, on how many days did you do vigorous 

physical activities like aerobics, running, fast bicycling, or fast swimming in 

your leisure time? (__days/week) 

• How much time did you usually spend on one of those days doing vigorous 

physical activities in your leisure time? (__hours/day, __minutes/day) 

• Again, think about only those physical activities that you did for at least 10 

minutes at a time. During the last 7 days, on how many days did you do 

moderate physical activities like bicycling at a regular pace, swimming at a 

regular pace, and doubles tennis in your leisure time? (__days/week) 

• How much time did you usually spend on one of those days doing moderate 

physical activities in your leisure time? (__hours/day, __minutes/day) 

c) Physical activity domain of job-related physical activity 
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• During the last 7 days, on how many days did you do vigorous physical 

activities like heavy lifting, digging, heavy construction, or climbing upstairs 

as part of your work? Think about only those physical activities that you did 

for at least 10 minutes at a time. (__days/week) 

• How much time did you usually spend on one of those days doing vigorous 

physical activities as part of your work? (__hours/day, __minutes/day) 

• Again, think about only those physical activities that you did for at least 10 

minutes at a time. During the last 7 days, on how many days did you do 

moderate physical activities like carrying light loads as part of your work? 

Please do not include walking. (__days/week) 

• How much time did you usually spend on one of those days doing moderate 

physical activities as part of your work? (__hours/day, __minutes/day) 

• During the last 7 days, on how many days did you walk for at least 10 minutes 

at a time as part of your walk? Please do not count any walking you did to 

travel to or from work. (__days/week) 

• How much time did you usually spend on one of those days walking as part of 

your work? (__hours/day, __minutes/day) 

d) Housework, house maintenance and caring for family 

• Think about only those physical activities that you did for at least 10 minutes 

at a time. During the last 7 days, on how many days did you do vigorous 

physical activities like heavy lifting, chopping wood, shoveling snow, or 

digging in the garden or yard? (__days/week) 

• How much time did you usually spend on one of those days doing vigorous 

physical activities in the garden or yard? (__hours/day, __minutes/day) 

• Again, think about only those physical activities that you did for at least 10 

minutes at a time. During the last 7 days, on how many days did you do 

moderate activities like carrying light loads, sweeping, washing windows, and 

raking in the garden or yard? (__days/week) 

• How much time did you usually spend on one of those days doing moderate 

physical activities in the garden or yard? (__hours/day, __minutes/day) 

• Once again, think about only those physical activities that you did for at least 

10 minutes at a time. During the last 7 days, on how many days did you do 
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moderate activities like carrying light loads, washing windows, scrubbing 

floors and sweeping inside your home? (__days/week) 

• How much time did you usually spend on one of those days doing moderate 

physical activities inside your home? (__hours/day, __minutes/day) 

It is noted that minutes of MVPA in the last seven days of each domain was calculated, 

and the total minutes of MVPA in the last seven days was the sum of the minutes of 

MVPA across the four domains. 

2) Park use  

• Please indicate where you perform physical activity? (park – yes/no) 

3) Demographic variables 

a) Gender  

• Could you please tell me your gender (male/female/prefer not to say)? 

b) Age  

• What is your date of birth? (__/__/__) 

c) Education level 

• What is your highest level of education? 

1)  Primary (not complete) 
2) Primary or equivalent 
3) GCSE/O-Level/intermediate/junior or equivalent 
4) A-level/leaving certificate or equivalent 
5) Diploma/certificate 
6) Undergraduate primary degree 
7) Postgraduate/higher degree 
8) None 
9) Don’t know 
10) Refused 

d) Car ownership 

• Do you own a car? (yes/no)  

e) Living status  

• How many people live in your house including you? 

1) 1 
2) 2 
3) 3 
4) 4 
5) 5 
6) 6 
7) 7 
8) 8 
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9) 9 
10) 10 
11) >10 
12) Refuse  

• How long have you lived in your current house? 

1) Less than one year 
2) 1-3 year 
3) 3-5 years 
4) 5-10 years 
5) 10-15 years 
6) 15-20 years 
7) > 20 years 
8) Refused  
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Appendix C: Questions used from the SAPAS 2010 
1) Physical activity participation in the four domains of transportation (getting 

about), recreation, work and household. 

a) Physical activity domain of transportation  

• How long in total have you spent doing a walk to get somewhere (for at least 

10 minutes) in the last seven days? And how would you describe your usual 

walking pace when walking to get somewhere? 

• How long in total have you spent doing a cycle ride to get somewhere (for at 

least 10 minutes) in the last seven days? And was the effort you put into cycling 

to get somewhere usually enough to raise you breathing rate or raise you out 

of breath/sweat? 

b) Physical activity domain of household 

• How long in total have you spent doing housework that raised your breathing 

rate (for at least 10 minutes) in the last seven days? 

• How long in total have you spent doing DIY (for at least 10 minutes) in the last 

seven days? And was the effort you put into DIY usually enough to raise you 

out of breath or sweat?  

• How long in total have you spent doing gardening (for at least 10 minutes) in 

the last seven days? And was the effort you put into gardening usually enough 

to raise you out of breath or sweat?  

• How long in total have you spent doing other activity-specify (for at least 10 

minutes) in the last seven days? And was the effort you put into other activity 

usually enough to raise you out of breath or sweat?  

c) Physical activity domain of work 

• How long in total were you walking about while at work (for at least 10 minutes) 

in the last seven days? And how would you describe your usual walking pace 

while at work (a slow pace/a steady pace/a fairly brisk pace, a fast pace and 

don’t know)? 

• How long in total did you do manual labour (for at least 10 minutes) in the last 

seven days? And was the effort you put into it usually enough to raise you 

breathing rate or make you out of breath/sweat?  
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• How long in total did you do a cycle ride (for at least 10 minutes) in the last 

seven days? And was the effort you put into it usually enough to raise you 

breathing rate or make you out of breath/sweat?  

• How long in total did you other exercise/physical activity while at work (for at 

least 10 minutes) in the last seven days? And was the effort you put into it 

usually enough to raise you breathing rate or make you out of breath/sweat?  

d) Physical activity domain of recreation 

• How long in total have you spent doing a walk for recreation (for at least 10 

minutes) in the last seven days? And how would you describe your usual 

walking pace when walking to get somewhere? 

• How long in total have you spent doing a cycle ride for recreation (for at least 

10 minutes) in the last seven days? And was the effort you put into cycling to 

get somewhere usually enough to raise you breathing rate or raise you out of 

breath/sweat? 

• How long in total did you spend playing/doing a sport in the last seven days? 

And was the effort you put into this sport usually enough to raise you breathing 

rate or make you out of breath/sweat?  

• The list of sports in the SAPAS included:  

1) American football 
2) Angling/finding 
3) Badminton 
4) Basketball 
5) Bowls – indoors 
6) Bowls – outdoors/lawn 
7) Canoeing 
8) Camogie 
9) Cricket 
10) Cycling 
11) Darts 
12) Dance 
13) Exercise bike/running machine/spinning class/other exercise machines 
14) Football/soccer indoors 
15) Football/soccer outdoors (including 5-a-side) 
16) Gaelic football 
17) Golf, pitch and putt, putting 
18) Gymnastics 
19) Hockey (exclude ice or roller) 
20) Horse riding (exclude polo) 
21) Hurling 
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22) Ice skating (exclude roller skating) 
23) Jogging 
24) Keep fit, aerobics 
25) Martial arts 
26) Motor sports 
27) Netball 
28) Rugby (union or league) 
29) Shooting 
30) Skiing  
31) Snooker, pool, billiards 
32) Snowboarding 
33) Squash 
34) Swimming or diving 
35) Table tennis 
36) Tennis 
37) Tenpin bowling 
38) Track and field athletics 
39) Walking  
40) Weight training/lifting/body building 
41) Windsurfing/boarding 
42) Yachting or dinghy sailing 
43) Yoga  
44) Other 1 –specify 
45) Other 2 – specify 
46) Other 3 – specify 
47) Other 5 – specify 
48) None  

2) Barriers of participating in sport and recreational physical activity 

a) What were the reasons you stopping participating in sport and recreational 

physical activity (multiple code)? (ask all who last participated between 1 and 

5 years ago – ‘ex-participants’) 

1) Injury of illness 
2) Too old 
3) Lost interest 
4) Friends stopping playing 
5) Wasn’t very good 
6) Too busy – family constraints 
7) Too busy – other 
8) Moved hose/job and lost contact with sport 
9) Left school/university and lost contact with sport 
10) No quality facilities available 
11) Transport difficulties  
12) Too expensive 
13) Laziness 
14) Self-consciousness 
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15) Other (please specify) 
16) Don’t know (single code) 

b) Why have you never participated in sport and recreational physical activity 

(multiple code)? (ask all who never participated in sport – ‘nerve participants’) 

1) Injury 
2) Disability  
3) No interest 
4) Friends don’t play 
5) Too busy 
6) Transport difficulties 
7) Too expensive 
8) Other (please specify) 
9) Don’t know (single code) 

3) Motivations of participating in sport and recreational physical activity 

a) What, if anything, would encourage you to participate in sport and 

recreational physical activity in the future (multiple code)? (ask all who say 

very/fairly likely to want to participate in future - ‘non-participants’) 

1) Facilities nearer to work/home 
2) Better quality facilities 
3) Better opening hours 
4) Better information on facilities I could use 
5) Support for my specific needs 
6) People to go with 
7) Improved transport/access 
8) Help with childcare/crèche facilities 
9) Cheaper admission prices 
10) Other (please specify) 
11) Nothing (single code) 
12) Don’t know (single code) 

b) What, if anything, would encourage you to take part in sport and recreational 

physical activity more often than you do at the moment (multiple code)? (ask 

who are sport participants) 

1) Facilities nearer to work/home 
2) Better quality facilities 
3) Better opening hours 
4) Better information on facilities I could use 
5) Support for my specific needs 
6) People to go with 
7) Improved transport/access 
8) Help with childcare/crèche facilities 
9) Cheaper admission prices 
10) Other (please specify) 
11) Nothing (single code) 
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12) Don’t know (single code) 

4) Demographic variables 

a) Gender  

• Could you please tell me your gender (male/female)? 

b) Age  

• Could you please tell me your age? 

c) Education level 

• Could you please tell which, if any, is the highest educational or professional 

qualifications you have obtained? 

1) GCSE (including NVQ Level 2), GCE 'O' Level (including CSE Grade 1), 
Senior Certificate, BTEC (General), BEC (General) 

2) BETC (National), TEC (National), BEC (National), ONC, OND 
3) GCE 'A'-Level (including NVQ Level 3) 
4) BTEC (Higher), BEC (Higher), TEC (Higher), HNC, HND 
5) Bachelor degree or equivalent 
6) Masters/PhD or equivalent 
7) Vocational qualifications 
8) Other 
9) No formal qualifications 
10) Still studying 

d) Ethic group 

• To which of these ethnic groups do you belong? 

1) White 
2) Chinese 
3) Irish traveller 
4) Indian 
5) Pakistani 
6) Bangladeshi 
7) Black-Caribbean 
8) Black-African  
9) Black other (please specify) 
10) Mixed ethnic group (please specify) 
11) Refused 
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Appendix D: Open space observation form 
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Appendix E: Path observation form  
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Appendix F: Profile of the intersected parks in the Belfast Metropolitan 
Area 

Park Name 
Park 
Size 

(Hectare) 

Park Quality 
Index 

Park Buffer 
Walkability 
Index Score 

Alderman Tommy Patton Memorial Park 37.61 67 -0.604 

Alexandra Park 8.07 49 6.173 

Antrim Road Waterworks 25.10 76 5.203 

Ballycrochan Linear Park 6.76 58 -0.159 

Ballymenoch Park 9.15 60 -2.391 

Barnett Demesne 83.28 67 -4.275 

Bell's Lane Park 2.59 50 -3.646 

Belmont Park 19.95 70 -1.086 

Bloomfield Walkway 8.88 46 3.367 

Botanic Garden 16.64 72 7.219 

Braden Park 19.08 55 0.111 

Burney's Lane Parkland 1.77 44 0.415 

Carnanmore Park 8.22 51 0.692 

Carnmoney Hill 239.97 62 -0.871 

Carr's Glen Linear Park 21.56 57 -2.621 

Carryduff Park 3.69 55 -0.399 

Castle Park 52.49 75 2.814 

Cavehill Country Park 380.65 78 -2.99 

Clarawood Millenium Park 2.81 67 -1.347 

Clement Wilson Park 21.32 65 -5.259 

Colin Glen Linear Park 61.56 62 -2.201 

Comber Greenway 12.22 50 0.872 

Covebay Groomsport 6.45 71 -2.87 

Crawfordsburn Country Park 80.18 76 -6.038 

Cregagh Glen 25.54 46 -2.446 

Derriaghy Glen Linear Park 31.44 48 1.233 

Drumglass Park 2.04 68 1.593 

Duncan's Park 4.01 34 -1.152 

Falls Park 26.57 72 6.674 

Finlay Park 1.22 54 -0.929 

Flora Street Walkway 16.79 66 10.404 

Forth River Linear Park 18.49 45 1.518 

Gideon's Green 2.44 69 -2.971 

Gilnahirk Park 1.83 58 -1.241 

Glenbank Park 3.46 60 2.669 

Glencairn Park 30.59 65 -0.383 

Glenlyon Park 11.79 46 -4.256 

Greenville Park 27.36 79 3.963 

Hazelbank Park 22.29 72 -3.169 

Jordanstown Loughshore Park 6.90 77 -3.896 

Knocknagoney Linear Park 7.50 55 -0.722 
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Lagan Meadows 67.86 54 -3.24 
Lagan Valley Regional Park - 
Milennium Bridge 

325.10 62 -1.252 

Laganside Walkway 21.21 53 3.543 

Lenadoon Park 1.71 54 1.261 

Lough Moss Playing Fileds 7.73 72 -1.806 

Loughside Park 11.50 61 -1.22 

Marrowbone Millenium Park 2.41 61 7.381 

Michelle Baird Memorial Park 3.40 51 0.535 

Moat Park 5.06 59 1.11 

Musgrave Park 19.81 74 -0.749 

New Mossley Parkland 5.35 67 -0.851 

New Mossley Woodland Walk 3.52 51 -0.598 

North Down Costal Path 73.78 54 -5.028 

Northwood Linear Park 1.97 47 4.07 

Oakfield Glen and Bashfordsland Wood 46.00 39 -1.111 

Ormeau Park 58.50 79 6.615 

People's Park 3.85 40 1.748 

Rathcoole Leisure Park 9.91 63 1.052 

Rush Park 2.47 46 1.219 

Seapark Recreation Area 2.92 73 -4.531 

Springfield Park .92 51 1.441 

Stormont Estate 131.02 78 -1.59 

Three Mile Water Conservation Park 104.66 62 -1.372 

Valley Park 74.48 84 -0.429 

Wallace Park 13.32 84 -1.235 

War Memorial Park 19.12 68 1.153 

Ward Park 14.79 79 1.05 

Wedderburn Park 8.00 63 0.812 

Whitespots Country Park 151.50 37 -4.979 
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Appendix G: Community Park Audit Tool (CPAT) (Adjusted Version) 
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Appendix H: Moderating effects of current physical activity on park use 
of older adults 
Table 1 descriptive statistics of current physical activity status of survey participants.  

    Survey sample (n=144) 

    Count (n) % 

Current physical activity status  Active (met physical activity guidelines) 122 15.30% 

  Inactive (did not met physical activity guidelines)  22 84.70% 

 

Table 2 Associations between self-reported park use, objectively-measured park visit and current 

physical activity status. 

Current physical activity status 
 Self-reported park use  Objectively-measured park visit 

 OR 95% CI  OR 95% CI 

Meet the recommended physical activity 
guidelines (>=150 mins of MVPA/week)  

No      

Yes 2.36 0.88-6.33  2.72 0.76-9.73 
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Appendix I: Interview Guide 
I. Older adults’ choices of routes. 

A. Why you choose this route to go to park? 

B. Do you always use this route? And why? 

C. Are there any other alternative routes from your home to parks? Do you ever 
use them? And why? 

II. Older adults’ perceptions of local parks. 

A. What are the purposes of you visiting park? 
B. What activities do you normally do in the park? And why? 

C. How do you like/dislike the park? And why? 

D. What are the barriers for you to use the local park? 

III. Improvements can be made to environments from the perspective of older 
adults. 

A. From your perspective, what environmental improvements can be made to 
local parks that may encourage you to visit more and be more physically 
active in parks? 

B. From your perspective, what environmental improvements can be made to 
the environments around parks that may encourage you to visit more and be 
more physically active? 

C. From your perspective, what programs or promotions may encourage you to 
be more physically active? 

Six environmental correlates are likely to be related to park use and park-based 

physical activity, including: access to destinations and services, safety (both crime- 

and traffic- related safety), aesthetic, walk-friendly features, access to and availability 

of parks, and park quality. These will be used as prompts (where necessary) to guide 

and organize interviews. 
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Appendix J: Ethical Approval from School of Medicine, Dentistry and 
Biomedical Sciences 

 


