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Abstract 

Population ageing presents a challenge for individuals and health systems globally. 

While physical activity (PA) has been associated with a range of health benefits, 

including reducing the risk of age-related illness and disability, older adults are a group 

at risk for physical inactivity. The significance of this research program is in focusing 

on the multiple social-cognitive factors influencing PA in older adults specifically. 

Literature to date has tended to focus on conscious, reflective decision-making 

processes impacting PA. However, PA is also influenced by non-conscious, automatic 

processes. Furthermore, research applying multiple theoretical frameworks to 

understanding PA in older adults is limited. Currently, no comprehensive and 

theoretically integrative studies investigating PA in older adults have been conducted, 

which undermines efforts to facilitate PA in this population. 

Given that interventions aiming to promote PA in younger populations may not 

generalise to older individuals and that existing interventions targeting older adults 

produce only small effects, it is important to develop programs that are based on theory 

and that are also acceptable and feasible for older adults. Moreover, although the use of 

theory has been associated with intervention effectiveness, there is currently limited 

understanding of which behaviour change techniques (BCTs) are most appropriate to 

target specific theory-based constructs and for specific population groups. In addition, 

there is poor understanding of the best strategies to implement such techniques so that 

they are most useful for older adults.  

The overarching aim of this research program was to gain a better understanding 

of PA in older adults using an integrative theoretical approach. Specifically, the research 

program aimed to identify the key social-cognitive influences likely to impact older 

adults’ PA behaviour derived from theories of motivation, social cognition, and 
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volition, and to elucidate the multiple processes underlying these factors. To achieve 

this overarching aim, three distinct, yet complementary research stages, were conducted. 

The methods used in this program of research comprised a mixed-methods design 

adopting qualitative, correlational, and longitudinal designs to provide converging 

evidence on the phenomenon of interest. These methods allowed for an understanding 

of the multiple processes involved in decision-making as well as determining the 

mechanisms underpinning older adults’ PA behaviour. The findings arising from the 

research program are presented in four papers and correspond to four specific research 

aims.      

Stage One (Paper 1) involved a qualitative investigation using data based on 20 

face-to-face interviews with older adults of varying PA levels to explore multiple 

decision-making processes that are important for older adults’ PA. By using an 

integrative theoretical approach drawing on the integrated behaviour change model, this 

study explored older adults’ experiences of PA specifically related to motivational, 

volitional, and non-conscious, automatic decision-making processes. Older adults’ 

narratives conveyed a range of motivational processes, such as attitudinal beliefs about 

time perspective in relation to health benefits, normative beliefs of what PA should be 

like in older age, aspects of intrinsic and extrinsic motivation, and dimensions of social 

support. Within volitional processes, planning and adjustment strategies to make time 

for PA dominated older adults’ discussions, while themes of physical environment and 

habitual PA highlighted the role of non-conscious processes. Findings emphasised the 

importance of multiple decision-making processes guiding older adults’ PA.   

Building on Stage One, Stage Two (Papers 2 and 3) involved a quantitative 

investigation (N = 213) to identify the key decision-making processes that predict older 

adults’ PA behaviour. Drawing on influential psychological models of behaviour, a 
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survey with three measurement points was applied. The Time 1 survey comprised 

measures assessing motivational and non-conscious, automatic processes: autonomous 

motivation (derived from self-determination theory); attitude, subjective norm, 

perceived behavioural control, and intention (derived from theory of planned 

behaviour), and behavioural automaticity (derived from habit theory). The Time 2 

survey comprised measures assessing volitional processes: action planning and coping 

planning (derived from health action process approach). The Time 3 survey assessed 

self-reported PA behaviour in the previous week.  

The data from Stage Two was used in two ways. First (Paper 2), an integrated 

model that combined theory of planned behaviour constructs with self-determination 

theory constructs provided support for the effects of autonomous motivation on PA 

intention being mediated by attitude and perceived behavioural control, with intention 

predicting behaviour. Second (Paper 3), a dual-process model, integrating motivational, 

volitional, and automatic processes was tested. The model provided a good fit to the 

data, accounting for 45% of the variance in PA behaviour at Time 3. PA was predicted 

by intentions, action planning, and habit strength, with action planning mediating the 

intention-behaviour relationship. An effect of sex was also found where males used 

fewer planning strategies and engaged in more PA than females. Overall, the findings of 

Stage Two demonstrated that constructs within both conscious and non-conscious 

processes impact older adults’ PA behaviour and supported the qualitative findings of 

Stage One, which suggested that multiple decision-making processes are important to 

consider in understanding older adults’ PA.      

Stage Three (Paper 4) employed a mixed-methods approach to explore strategies 

for the development and implementation of interventions designed to increase older 

adults’ PA. Building on the findings from Stages One and Two, as well as theoretical 
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and empirical evidence from previous research, specifically the taxonomy of BCTs, a 

survey (N = 65) and semi-structured interviews (N = 48) were employed. Older adults 

acknowledged several strategies as useful to include in a PA intervention, with 

identified BCTs mapping on to multiple concepts within motivational, volitional, and 

non-conscious processes, and including both cognitive and behavioural intervention 

components. Additionally, older adults discussed various strategies for how to 

implement these techniques, which may inform program delivery and efficacy.   

Overall, by investigating an integration of conscious, reflective and non-

conscious, automatic processes, this research program provided a novel understanding 

of older adults’ PA. It therefore added to the extant literature examining multiple 

processes of decision-making to provide a more complete understanding of the 

motivational, volitional, and non-conscious, automatic processes guiding older adults’ 

PA behaviour. The findings also extend the understanding of PA in older adults by 

identifying specific strategies to consider in PA interventions targeting older adults. 

Evidence- and theory-based understanding of older adults’ PA is of practical and 

theoretical significance and crucial for effective promotion of PA. The current program 

of research fills a significant knowledge gap in the current literature on the multiple 

processes that guide health behaviour, in this context older adults’ PA behaviour, and 

provides support for the use of an integrative theoretical approach in explaining PA. 

Future interventions aimed at improving PA levels of older adults should therefore 

consider targeting multiple decision-making processes and specific strategies that map 

on to key factors within these processes considered to be useful by older adults when 

promoting PA.  
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Chapter 1 

Introduction 

This section outlines the rationale of this research program, followed by the 

overarching aim, and concludes with an overview of the thesis structure with respect to 

the nine chapters.    

1.1 Research Rationale 

Given the burgeoning amount of evidence on the positive effects of physical 

activity (PA) on older adults, research on health behaviours, and in particular PA among 

older adults is of high importance. Participation in PA is instrumental in buffering the 

ageing decline (Tak, Kuiper, Chorus, & Hopman-Rock, 2013) and maintaining physical 

independence (Pereira, Baptista, & Cruz-Ferreira, 2016), which represents a key aim in 

addressing pervasive population ageing (United Nations [UN], 2013). 

Recommendations for PA among older adults and various public health initiatives have 

been implemented to facilitate PA participation in this age group (Department of 

Health, 2014). However, the majority of older adults are still insufficiently active to 

obtain health benefits, with PA levels substantially decreasing as people age (Sims et 

al., 2014; Smith, Gardner, Fisher, & Hamer, 2015). Of further concern is an apparent 

lack of effective PA interventions designed to suit the needs and characteristics of older 

adults specifically (Ziegelmann & Knoll, 2015).  

To date, research has focused predominantly on conscious social-cognitive 

factors, but only recently systematically started to explore potential contributions of 

non-conscious cognitive processes (Hagger, 2016; Rebar et al., 2016; Sheeran et al., 

2016; Sheeran, Gollwitzer, & Bargh, 2013). In addition, within the research domain of 

PA in older adults, the majority of studies have investigated the motivators and barriers 
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for PA without an underpinning theoretical framework (Baert, Gorus, Mets, Geerts, & 

Bautmans, 2011). However, evidence shows that a theory-driven approach to 

developing health behaviour interventions can improve the efficacy of such programs 

(Chase, 2015; Prestwich, Webb, & Conner, 2015). Further, existing studies that did base 

their investigations on a specific theory predominantly used a single theory, rather than 

integrating different theories, which may provide a more comprehensive explanation of 

the influences on PA (Conner, 2015; Hagger & Chatzisarantis, 2014; Hamilton, Cox, & 

White, 2012). Given that PA engagement within the context of ageing is a complex 

phenomenon, challenged by various health and personal characteristics (Baert et al., 

2011), and is also likely guided by conscious and non-conscious processes (Rebar et al., 

2016), the current knowledge of key influences on older adults’ decision-making 

regarding PA is limited. 

A better understanding of the factors influencing PA, as well as the processes 

underpinning these factors may provide a valuable contribution to the development of 

effective theory-based interventions to facilitate an active lifestyle in this at-risk group. 

Given the benefits of theoretically integrative approaches (Hagger, Sultan, et al., 2016), 

the current research program integrates relevant psychological theories to provide a 

more comprehensive understanding of the key social-cognitive factors and processes 

impacting PA decision-making in older adults. These theories include: theory of 

planned behaviour (TPB; Ajzen, 1991), self-determination theory (SDT; Ryan & Deci, 

2008), health action process approach (HAPA; Schwarzer, 2008), and dual-process 

models (Evans, 2008), including habit theory (Lally & Gardner, 2013).  

To the author’s knowledge, to date, no empirical investigation has applied such 

an integrative approach to understanding and predicting older adults’ PA. Thus, and in 

light of existing PA interventions targeting older adults being able to produce only small 
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effects, as well as often lacking a solid theoretical base which could improve their 

currently limited effectiveness (Chase, 2015), such a theory-based examination can 

advance empirical knowledge about the key influences on PA in older adults, and, 

therefore, inform the development of interventions that could yield better outcomes in 

terms of older adults’ PA engagement.  

1.2 Overarching Research Aim 

The overarching aim of this research program was to gain a better understanding 

of PA in older adults using an integrative theoretical approach. Specifically, the research 

program aimed to identify the key social-cognitive influences likely to impact older 

adults’ PA derived from theories of motivation, social cognition, and volition and to 

elucidate the multiple processes underlying these factors. This understanding is both 

timely and important given the low levels of PA in older adults and limited 

effectiveness of existing PA interventions for older adults. 

1.3 Thesis Structure 

This thesis consists of nine chapters. The focus of each chapter is summarised in 

Table 1.1. The findings arising from the research program are presented in four co-

authored papers (Chapters Five to Eight) and correspond to four specific research aims 

(outlined in Section 4.1) which address the overarching aim of the research program.      
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Table 1.1 

Sequence of Thesis Chapters and the Focus of each Chapter 

Sequence 

of Chapters 

Chapter Focus  

Chapter 1 Introduction to this thesis 

Chapter 2 Background and a narrative literature review of influences on older adults’ 

physical activity 

Chapter 3 Theoretical background underpinning the research program 

Chapter 4 Research aims, rationale, and applicability to the research papers  

Chapter 5 Stage One (Aim 1): Paper 1 

Chapter 6 Stage Two (Aim 2.1): Paper 2 

Chapter 7 Stage Two (Aim 2.2): Paper 3 

Chapter 8 Stage Three (Aim 3): Paper 4 

Chapter 9 Synthesis of findings from all research stages 

 

Chapter Two provides an overview of the background literature pertaining to 

this research program. Specifically, the definitions of the key concepts are provided, 

followed by PA recommendations for older adults, health benefits associated with PA 

engagement in older age, as well as a brief description of current PA initiatives and PA 

patterns among older adults. Further, this chapter includes a narrative literature review 

of factors associated with PA in older adults, with extant literature in relation to social-

cognitive factors discussed in more detail.  

Chapter Three presents a discussion on the theoretical background that 

underpins this program of research. The research drew on prominent psychological 

models of behaviour, including the TPB (Ajzen, 1991), SDT (Ryan & Deci, 2000), 

HAPA (Schwarzer, 2008), and dual-process models (Evans, 2008)—reflective 

impulsive model (RIM; Strack & Deutsch, 2006) and habit theory (Lally & Gardner, 

2013; Verplanken & Orbell, 2003)—to adopt an integrative approach based on multiple 

theoretical bases that address the limitations of traditional psychological theories of 
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human behaviour. This chapter concludes with a description of an integrative theoretical 

perspective, as the guiding theoretical framework of the current research program, 

followed by the section on translating and applying theory-based findings in a PA 

intervention.  

Chapter Four provides an overview of the program of research including the 

scope of the research, research aims, and methodological framework which consisted of 

three stages. This chapter concludes with an overview of the research papers comprising 

the findings of the research program and the contribution of each paper to the aims of 

the program of research.  

The empirical results, based on the three stages described in Chapter Four, are 

reported in Chapters Five, Six, Seven, and Eight. These chapters comprise four distinct 

scientific papers; these papers are either in press, have been revised and re-submitted for 

publication, or are currently under review. The papers have been formatted to be 

consistent with this thesis, with the references pertaining to each paper removed and 

included in the reference section at the end of the thesis for ease of reading. Chapter 

Five includes Paper 1, which is based on a qualitative study (Stage One) that aimed to 

explore multiple decision-making processes that are important for older adults’ PA 

behaviour. Chapters Six and Seven are based on a subsequent Stage Two, which used a 

quantitative approach to identify the key decision-making processes that predict older 

adults’ PA behaviour. These two chapters present Papers 2 and 3. The empirical results 

that are based on the final, Stage Three of this research program, are reported in Chapter 

Eight. A mixed-methods approach was used to explore the strategies for the 

development and implementation of interventions designed to increase older adults’ PA. 

Chapter Nine presents an overall discussion of the research program, by 

synthesising the key findings of the research, which were presented and discussed in 
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more detail in the preceding scientific papers. In addition, strengths and methodological 

limitations of the program of research are discussed, as well as suggestions on how to 

address these limitations. This chapter concludes with implications for scientific 

knowledge, theory, and practice, and suggestions for future research. Finally, a 

conclusion section provides a brief summary of key findings and contributions of the 

program of research to the science of PA among older adults.     
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Chapter 2  

Background 

The chronological age doesn’t matter; it’s the attitude and also what you’ve done to 

keep up, to prevent the problems of old age catching up with you early. 

(Whaley & Ebbeck, 2002, p. 255) 

The aim of this chapter is to provide the background to the current program of 

research, as well as to outline the existing body of scientific knowledge on the factors 

associated with PA in older adults. An introductory section of this chapter (Section 2.1) 

describes the scale and significance of the ageing population in Australia and globally, 

followed by Sections 2.2 and 2.3, which provide definitions of the key research 

concepts (i.e., older adults and PA). Section 2.4 summarises PA recommendations for 

older adults, which reflect a broad range of health benefits of PA that are presented in 

Section 2.5. An overview of current PA initiatives and PA patterns is provided in 

Sections 2.6 and 2.7. Finally, Section 2.8 provides a narrative literature review of 

factors influencing PA in older adults, along with the gaps that exist in this literature. 

This chapter finishes with a summary section which then leads into the theoretical 

background to this research program provided in Chapter Three.     

2.1 Ageing Population 

There has been an increased discourse in the social, political, and empirical 

sphere about the pervasive and enduring consequences of population ageing (UN, 

2013). These discourses have arisen as a result of growing numbers of the world’s 

population aged over 60 years (World Health Organization [WHO], 2012a), which are 

expected to double from 2000 to 2050, and those aged 80 years and older to quadruple 

over the same period (UN, 2001). Similarly, the existing ageing trend in the Australian 
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population is projected to continue during this century (Australian Bureau of Statistics 

[ABS], 2012b). The proportion of Australia’s population aged 65 years and older is 

projected to increase from 14% in 2012 to 22% in 2061 and to 25% in 2101, with the 

proportion of those aged 85 years and older expected to increase from 2% in 2012 to 5% 

in 2061 (ABS, 2013c). These statistics indicate rapid changes in the structure of the 

global population and, therefore, present a significant public health issue (WHO; United 

States National Institute of Aging, 2011) by placing notable challenges on current health 

systems (UN, 2001; WHO, 2012a). 

Several key drivers of population ageing have been put forward. These include 

increased life expectancy (UN, 2013), declining fertility (UN, 2013; Walker, 2005), and 

ageing of the baby boomers (i.e., cohort born after the Second World War) generation 

(ABS, 2012b). Of these, increased life expectancy has been considered the most 

dominant, with those aged 80 years and over comprising 14% of the older population 

globally (UN, 2013). Such demographic ageing not only poses inevitable implications 

for policy makers at a national and international level, but also presents a challenge for a 

more personal transformation in relation to the experience and meaning of ageing, and 

the roles that older adults may want and/or be able to play in society (Walker, 2005, 

2015).  

2.2 Definition of Older Adults 

The definition of old age, and by extension of older adults, has been a 

controversial topic in scientific and policy discussions. From a life-course perspective, 

ageing affects people of all ages, since it begins when we are born and continues 

throughout the life span (WHO; United States National Institute of Aging, 2011). To 

date, there has been no consensus on the exact age at which one could be referred to as 

“old”. However, for research and statistical purposes, an arbitrary definition of “old 
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age” and “older people”, in terms of years, is often mandatory (WHO; United States 

National Institute of Aging, 2011). By taking into consideration the cultural setting that 

a specific study is conducted in (e.g., pension schemes, life expectancy of the target 

population), adopting a cut-off age makes research findings a more valid reflection of 

the population under study (e.g., those aged 65+ years, or those aged 80+ years). More 

importantly, specifying age cut-offs strengthens the implications of study findings for 

ageing policy in the cultural setting in which a specific study is conducted. Determining 

the chronological cut-off age for defining “old age” and “older people” can be 

considered from at least four possible perspectives. 

First, old age is often related to the age at which a person is entitled to pension 

benefits (WHO, 2012b). This age has been, in most cases, universally set at 60 or 65 

years (Organization for Economic Cooperation and Development [OECD], 2015), and 

is expected to rise gradually in the next 50 years in most of the OECD countries 

(OECD, 2012). It is estimated that the retirement age will increase to 65 years in half of 

the OECD countries, and to between 67 and 69 years in 14 countries, including 

Australia and various other developed countries, such as the United States of America, 

United Kingdom, and Germany (OECD, 2012, 2015). 

Second, researchers investigating active healthy ageing (Menichetti, Cipresso, 

Bussolin, & Graffigna, 2015) and successful ageing more broadly (Strawbridge, 

Wallhagen, & Cohen, 2002; Tyrovolas et al., 2014) have often included individuals 

aged 65 years and older. In addition, the age of 65 years and older has also often been 

an inclusion criterion in studies on how older people themselves perceive successful 

ageing (Bowling, 2008). These studies suggest, therefore, that research into successful 

ageing places an emphasis on studying individuals who are aged at least 65 years.  
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Third, in relation to PA in older adults, evidence suggests that the transition to 

retirement might impact older adults’ PA patterns (Barnett, Guell, & Ogilvie, 2012; 

Barnett, van Sluijs, & Ogilvie, 2012; Booth, Owen, Bauman, Clavisi, & Leslie, 2000; 

Ding et al., 2016; McDonald, O’Brien, White, & Sniehotta, 2015). For example, Ding 

and colleagues (2016) investigated the effects of retirement on a range of lifestyle 

factors, including PA, among older Australians and found that retirement was associated 

with a reduced risk of physical inactivity. The authors suggested that the increase in PA 

observed within 3.3 years after retirement is likely due to the fact that most Australians 

retire at age 65 and, therefore, have more time to be active. Given that the current 

program of research examined psychological processes underpinning PA among older 

Australians, it is reasonable that the definition of older adults should consider the 

change in lifestyle brought about by retirement which, for the majority of Australians, 

occurs at the age of 65 years.  

Finally, the national PA recommendations for older Australians define older 

people as those aged 65 years and older (Department of Health, 2014). Consistent with 

contemporary discourses on old age (Boudiny, 2013; Walker, 2015), the 

recommendations also acknowledge a great heterogeneity within the older adult 

population regarding their health status and functioning, which could impact PA 

performance. In light of these perspectives, it is important to note that the current 

research program considered the diversity of older adults in terms of both age and PA 

levels, where applicable. Nevertheless, for the purposes of this research program, and 

based on the arguments presented above, the age of 65 years and over was used to 

define old age and older adults. To account for the diversity of the older adult 

population, however, participants from a wide range of ages and PA levels were 

recruited.  
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2.3 Definition of Physical Activity 

In its broadest sense, PA is defined as any bodily movement produced by the 

muscles that uses a person’s energy expenditure (Department of Health, 2014). Energy 

expenditure depends on the frequency, duration, and intensity (level) of the activity. The 

intensity of the activity has often been used to classify PA into three categories: 

sedentary; light; and, moderate-to-vigorous PA (Golubic et al., 2014). In addition to 

frequency, duration, and intensity, PA can also be defined in terms of the activity type.  

While the term PA has frequently been used interchangeably with physical 

exercise (Koeneman, Verheijden, Chinapaw, & Hopman-Rock, 2011), both concepts 

can be differentiated by some distinctive characteristics. First, PA is considered a 

broader concept than physical exercise; PA is defined as any activity that involves body 

movement, while physical exercise refers to more specific, structured, and repetitive 

activities (Bherer, 2012). Second, the two activities have distinct aims; specifically, PA 

includes both structured and unstructured activities that form part of a person’s daily 

lifestyle, while physical exercise, on the other hand, consists of more structured 

activities performed with a conscious aim of improving or maintaining a person’s 

fitness (Bherer, 2012; Koeneman et al., 2011).  

To date, research has paid only limited attention to investigating decision-

making processes for PA engagement compared to exercise among older adults. A 

review by Koeneman and colleagues (2011) found that exercise was reported in 16 

articles, while leisure time PA, such as walking in the park or heavy housework and 

gardening, was considered as an outcome measure in only four articles. While these less 

structured activities are typically of lower intensity compared to higher-level, structured, 

exercise-type activities, unstructured activities of daily living (e.g., housework, walking 
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for transport purposes) can still buffer against the adoption of sedentary behaviours 

(Ekblom-Bak, Ekblom, Vikström, de Faire, & Hellénius, 2014).  

To advance our understanding of PA within the context of the ageing process 

which affects each individual to a different extent (Mechling & Netz, 2009), and thus, 

potentially limits their physical capacities to perform specific types of PA, it seems 

warranted to focus this program of research on PA, conceptualised as both structured 

(exercise) and unstructured (leisure) activities embedded within older adults’ daily lives. 

The focus on PA in a broader sense not only provides a more holistic understanding of 

the key factors that influence PA as experienced by older adults (McDonald et al., 

2015), but also aligns the findings of this research program more closely to PA 

recommendations for older adults. 

2.4 Physical Activity Recommendations 

There is a general consensus on the recommended amount of PA for older adults 

(WHO, 2011). Specifically, it is recommended that older adults engage in at least 150 

minutes of PA per week to achieve health and well-being benefits (Canadian Society for 

Exercise Physiology, 2012; NHS, 2011; US Department of Health and Human Services, 

2008). This amount can be accumulated through various types of activities in multiple 

shorter bouts of at least 10 minutes (WHO, 2011).  

The Recommendations on Physical Activity for Health for Older Australians 

(Department of Health, 2014) are consistent with the 150 minute quota, with a minor 

difference in that they specify the recommended daily, rather than total weekly amount 

of PA. In addition to the widely applied recommended amount of PA (recommendation 

3 below), the Australian guidelines include another four recommendations pertaining to 

the type of PA (recommendations 1 and 2) and changes in PA patterns 

(recommendations 3 and 4), as follows: 
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1. “Older people should do some form of physical activity, no matter their age, 

weight, health problems or abilities.” 

2. “Older people should be active every day in as many ways as possible, doing a 

range of physical activities that incorporate fitness, strength, balance and 

flexibility.”   

3. “Older people should accumulate at least 30 minutes of moderate intensity 

physical activity on most, preferably all, days.”  

4. “Older people who have stopped physical activity, or who are starting a new 

physical activity, should start at a level that is easily manageable and gradually 

build up the amount, type and frequency of activity.” 

5. “Older people who have enjoyed a lifetime of vigorous physical activity should 

continue to participate at this level in a manner suited to their capability into 

later life, provided recommended safety procedures and guidelines are adhered 

to” (Department of Health, 2014, pp. 2–4).  

It is noteworthy that the Australian recommendations highlight the need for 

various types of PA (as per recommendation 2) in a more general way (e.g., incidental 

activity, leisure pursuits, endurance or fitness and strength training activities, balance, 

mobility, and flexibility) to improve health and support independence of older adults. 

Consistent with this recommendation, and also with the arguments for the choice of 

definition of PA presented in the previous section, the outcome measure in this research 

program included all types of physical activities (i.e., structured and unstructured) that 

older adults may engage in. Additionally, throughout this program of research, the 

recommended amount of PA (i.e., a minimum of 30 minutes of at least moderate-

intensity PA on five days or more of the week) was conceptualised as regular PA. 

Applying the measure of regular PA consistent with PA recommendations (Department 
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of Health, 2014) ensured that the research findings can inform initiatives aimed at 

facilitating PA patterns that are needed to achieve health and well-being benefits.  

2.5 Health Benefits of Physical Activity 

2.5.1 Physical health benefits 

Overall, protective effects of PA have been well-established. The vast body of 

research to date provides strong evidence on a wide range of health benefits of PA 

across the lifespan (Lee et al., 2012), and in old age specifically (Pereira et al., 2016; E. 

D. Williams, Eastwood, Tillin, Hughes, & Chaturvedi, 2014). With physical inactivity 

presenting a major burden of disease and injury in Australia (Australian Institute of 

Health and Welfare [AIHW], 2016) and worldwide (Andersen, Mota, & Di Pietro, 

2016; Hallal et al., 2012), it has been estimated that physical inactivity causes 9% of 

premature mortality globally, and presents a significant risk factor for various major 

non-communicable diseases such as cardiovascular disease, type 2 diabetes, and breast 

and colon cancer (Lee et al., 2012). Because of such a close relationship of PA with 

health, PA has been considered as one of the key health behaviours which “can delay 

the onset of age-related downturns in health” (Ziegelmann & Knoll, 2015, p. 470).  

Evidence from epidemiological studies shows that physically active individuals 

score significantly better than non-active individuals on a range of health indicators. In a 

review of 33 cohort studies, Nocon and colleagues (2008) found that the majority of 

studies reported a 35% and 33% reduction in risk for physically active participants in 

cardiovascular and all-cause mortality, respectively, even after adjusting for other 

important risk factors such as age, diabetes, and hypertension. Similarly, findings from a 

study on older Australian women showed that prolonged sitting time was associated 

with an increased risk of all-cause mortality over a 9-year period (Pavey, Peeters, & 

Brown, 2012). This evidence is supported by a recent clinical trial including sedentary 
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older adults with physical limitations, which showed significant benefits in the mobility 

of individuals participating in a moderate-intensity PA program compared to those in a 

health education program (Pahor et al., 2014). More importantly, walking and aerobic 

endurance both predicted physical independence in older adults over five years, 

regardless of age and sex (Pereira et al., 2016). 

Regarding health benefits of PA in respect to the intensity level of PA, the 

effects seem to be somewhat level-specific, albeit still positive. Ekblom-Bak and 

colleagues (2014) investigated effects of non-exercise activities of daily living, such as 

home repairs and gardening, on cardiovascular disease and longevity in older adults 

from the age of 60 years until death. Results showed that participants who led an active 

daily life had a 27% and 30% lower risk of cardiovascular disease and all-cause 

mortality, respectively, compared to those with low non-exercise daily activities. These 

findings corroborate other studies focusing on moderate and/or vigorous PA; evidence 

shows that even a low dose of moderate-to-vigorous PA can produce significant health 

benefits (Hupin et al., 2015).  

In addition, the above benefits seem to increase proportionately with the increase 

in PA level (Gebel et al., 2015; Llamas-Velasco et al., 2016), as well as frequency and 

duration of activities, cumulatively conceptualised as the dose of PA (Hupin et al., 

2015). Specifically, in a recent review (Hupin et al., 2015) including nine cohort studies 

with older adults, low dose of PA resulted in a 22% lower risk of mortality, medium PA 

led to a 28% decrease in mortality, while high PA led to a 35% lower risk of mortality. 

The dose-response relationship between health benefits and PA level is supported also 

by evidence based on samples of older Australians (Almeida et al., 2014; Gebel et al., 

2015). Almeida and colleagues (2014) focused specifically on vigorous PA in a cohort 

of older men, and found that participants who engaged weekly in at least 150 minutes of 
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vigorous PA had significantly lower risk of dying during the 10–13 year follow-up, and 

also of maintaining good health (defined by absence of mood, cognitive, and functional 

impairments), compared to inactive participants.  

Of specific importance for older adults who are at increased risk for falls 

(Moyer, 2012), which in this age group often result in hospital admission (AIHW, 

2013), is the protective effect of PA on morbidity from various musculoskeletal 

diseases, such as osteoporosis and sarcopenia (A. Taylor et al., 2004). A review of 54 

randomised controlled trials, including an exercise intervention, showed a 16% 

reduction in the incidence of falls, with the highest effects obtained from ongoing 

balance training of at least two hours per week (Sherrington, Tiedemann, Fairhall, 

Close, & Lord, 2011). In light of the evidence on the role of PA in protecting against 

loss of physical function and independence associated with the ageing process 

(Mechling & Netz, 2009), Manini and Pahor (2009) called for action by stating that 

“clinicians are encouraged to assess fall risk, which leads to a separate exercise 

prescription as outlined by the guidelines to prevent falls in older adults” (p. 30).  

2.5.2 Psychological health benefits 

In addition to direct benefits of PA on physical health, positive effects of PA 

extend to a person’s psychological health (Gayman, Fraser-Thomas, Dionigi, Horton, & 

Baker, 2016; Lehnert, Sudeck, & Conzelmann, 2012; Mammen & Faulkner, 2013; 

Penedo & Dahn, 2005; Reed & Buck, 2009; Reed & Ones, 2006). Several reviews have 

demonstrated effectiveness of promoting psychological well-being in old age through 

PA engagement (Arent & Landers, 2000; Lehnert et al., 2012; Netz, Wu, Becker, & 

Tenenbaum, 2005; Windle, Hughes, Linck, Russell, & Woods, 2010). These studies 

report somewhat different, albeit related outcome variables, which stems from the fact 

that psychological well-being, particularly in older adults (Lehnert et al., 2012; Netz et 
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al., 2005), is a multidimensional concept including low presence of negative states such 

as depression, anxiety, and stress, and, on the other hand, a high frequency of positive 

aspects, such as self-control, vitality, and social connectedness (Fox, Stathi, McKenna, 

& Davis, 2007). Overall, results of these reviews consistently demonstrate that PA is 

associated with improved psychological well-being in the general population (Mammen 

& Faulkner, 2013; Reed & Buck, 2009; Reed & Ones, 2006) and specifically older 

adults (Gayman et al., 2016; Windle et al., 2010).  

In a meta-analysis of 32 studies, Arent and Landers (2000) examined the effects 

of PA on mood in older adults and found a significant improvement in mood in 

treatment compared to control groups. In addition, the effect was large for both positive 

and negative affect, regardless of the PA type. This means that, compared to inactive 

participants, physically active participants had not only enhanced global mood, but also 

demonstrated reduced levels of negative affect. The positive effect of PA on a person’s 

psychological well-being was also found in a more elaborate review of 36 PA 

intervention studies (Netz et al., 2005), which tested the impact of PA on multiple 

components of well-being among older adults with no clinical disorders. Results 

showed significant effects for reductions in negative emotions, such as anxiety and 

depression, and also for improvements in positive psychological states, such as overall 

well-being, self-efficacy, and perception of self. The treatment groups exhibited nearly 

three times the change from pre- to post-test as did control groups, with effect sizes of 

PA on psychological well-being gradually decreasing with advanced age (Netz et al., 

2005). Consistent with this evidence, a recent prospective study of 6,909 participants 

(aged 45–69 years at baseline) in the United Kingdom found greater PA was associated 

with better mental health at 10-year follow-up (Steinmo, Hagger-Johnson, & Shahab, 

2014).   
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Furthermore, PA has also been proposed to be effective in buffering the age-

related decline in cognitive function (Bherer, Erickson, & Liu-Ambrose, 2013; Norton, 

Matthews, Barnes, Yaffe, & Brayne, 2014). In fact, evidence consistently shows that PA 

engagement has positive effects on cognitive functioning in healthy older adults and 

also geriatric patients with various chronic illnesses, including dementia (Bherer et al., 

2013; Hernández et al., 2014). Considering the broad scope of positive effects of PA on 

older adults’ physical (Hupin et al., 2015; E. D. Williams et al., 2014) and psychological 

health (Lehnert et al., 2012), promoting PA has the potential to be an important health 

policy direction in enhancing mental and physical health of older adults. 

2.6 Physical Activity Initiatives 

In light of the importance of regular PA for health and well-being among 

community members, various initiatives to promote an active lifestyle across different 

age groups have been implemented both at a national (Salmon, 2016) and an 

international level (WHO, 2007). At the national level, the promotion of health-

enhancing PA in the Australian population is overseen by the main initiative “A healthy 

and active Australia”, delivered in the form of a web-site that provides a range of 

information and initiatives on various health behaviours, including regular PA 

(Department of Health, 2015). Through “A healthy and active Australia”, various other 

initiatives have been delivered. These initiatives include the “Get Moving” campaign, 

which started in 2006 and was mostly aimed at children and young people, but also at 

parents and carers (Australian Government, 2008), and the more recent “Healthy Spaces 

and Places”, aimed at various sectors, as well as community members and organisations 

to support the planning and design of environments (cities and towns) that encourage a 

physically active lifestyle (Department of Health and Ageing, 2011). While some 

initiatives target the general Australian population as a whole, others recognise the need 
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for the promotion of an active lifestyle tailored to a specific age group, such as older 

adults.   

A national initiative that is specifically aimed at encouraging PA among older 

adults, “Choose Health: Be Active”, is delivered in the form of a resource that offers 

ideas, strategies, and examples of activities that older adults can do on their own to 

achieve a sufficient level of PA for health benefits (Brown, Moorhead, & Marchall, 

2005). The proposed strategies vary from activities that one can do “while waiting for 

the kettle to boil or even while talking on the telephone” to stretching and balance 

exercises (Brown et al., 2005, p. 6). In addition, the booklet also includes strategies to 

overcome potential barriers, cope with chronic health problems, and some suggestions 

on healthy eating.  

At the international level, the main driver in tackling the challenges associated 

with global ageing is the UN and its main body, the WHO. Following a WHO-

sponsored meeting of an expert group of representatives from 21 countries, a Policy 

Framework to guide action plans in promoting healthy and active ageing across the 

globe was developed (WHO, 2002). The framework promotes PA in older adults in a 

general way, by stating that governments should 

. . . develop culturally appropriate, population-based information and guidelines 

on physical activity for older men and women. Provide accessible, pleasant and 

affordable opportunities to be active (e.g., safe walking areas and parks). 

Support peer leaders and groups that promote regular, moderate physical activity 

for people as they age. Inform and educate people and professionals about the 

importance of staying active as one grows older (p. 48). 

In light of these guidelines, documents such as “Moving Ahead” (Belza B. and 

the PRC-HAN Physical Activity Conference Planning Workgroup, 2007) were 
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developed and provided a more concrete agenda on interventions to promote PA as a 

means to support healthy ageing. In particular, “Moving Ahead” was organised around 

the conceptual framework called RE-AIM (Glasgow, Vogt, & Boles, 1999), to assist 

program planners, evaluators, policymakers, and funders to plan, develop, implement, 

and evaluate PA programs for older adults. The acronym RE-AIM stands for Reach, 

Effectiveness, Adoption, Implementation, and Maintenance, which represent five 

critical elements within the program development process. For the program to be 

effective, all of the five components should be successfully addressed and considered 

(Belza B. and the PRC-HAN Physical Activity Conference Planning Workgroup, 2007). 

However, despite initiatives and guidelines to improve older adults’ PA levels, 

overall effectiveness of existing programs aiming to facilitate PA in old age is still small 

(Chase, 2015), with their long-term (≥ 12 months) impact on PA unclear (Hobbs et al., 

2013). A systematic review of behaviour change techniques (BCTs) targeting self-

efficacy and PA behaviour among adults aged 60 years and over (D. P. French, Olander, 

Chisholm, & Mc Sharry, 2014), which included 24 studies, showed that the effect of 

techniques on PA was only small in size (d = .14). A similar effect size (d = .18) was 

found also in a recent meta-analysis of interventions aiming to increase PA among 

individuals aged 65 years and older (Chase, 2015). Reasons for the limited success of 

PA interventions may be that a substantial proportion of these programs are not based 

on a specific theory (Baert et al., 2011; Prestwich et al., 2015), the time consuming 

process of formative research to develop a theory-based intervention (Epton et al., 2014; 

Hagger, 2010; Lloyd, Logan, Greaves, & Wyatt, 2011), or lack of clear specification of 

intervention components (S. D. French et al., 2012; Lloyd et al., 2011). These issues, 

however, preclude understanding how specific BCTs, conceptualised as “systematic 

procedure included as an active component of an intervention designed to change 
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behaviour” (Michie, Johnson, & Johnston, 2015, p. 25), may enhance, or inadvertently 

undermine, a program’s effectiveness.  

Extant scientific literature also indicates that only a few variables have been 

identified as moderating the success of PA interventions targeting older adults to date 

(Chase, 2015). These moderators include the use of theory, a combination of both 

cognitive and behavioural strategies, and characteristics of intervention delivery. For 

instance, delivery of an intervention through the use of mailed materials or audio-visual 

media was more effective than when an intervention did not include such methods. In 

addition, characteristics of an individual, such as age and health status may also impact 

the effectiveness of an intervention. Given that health status is closely associated with 

older adults’ PA engagement (E. D. Williams et al., 2014), BCTs may, therefore, need 

to be tailored to the current activity level of an older person. This premise is supported 

by research indicating that BCTs to promote PA in older adults may need to be different 

from those for younger individuals (D. P. French et al., 2014). Indeed, Ziegelmann and 

Knoll (2015) argued that interventions fostering health behaviour such as regular PA 

among older adults should “take into account specific challenges of aging” to “yield 

better intervention outcomes” (p. 475).  

Cumulatively, these issues highlight the need for improved understanding of PA 

behaviour and its influences in this at-risk group, as well as for building a solid 

theoretical base to inform PA interventions targeting older adults, which could improve 

the effectiveness of existing programs (Chase, 2015). This research program, therefore, 

addressed the identified gap in PA intervention design, by building on the existing 

scientific literature and also the research within this current program of research. In 

order to qualify the need for interventions that aim to facilitate an active lifestyle among 
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older adults, it is useful to recognise the prevalence of inactive individuals that exist 

despite available public health initiatives.   

2.7 Physical Activity Patterns 

In spite of the widely-recognised positive effects of PA across the lifespan 

(Church & Blair, 2009), as well as initiatives to promote an active lifestyle (Chase, 

2015), many older adults remain insufficiently active (AIHW, 2016; Jefferis et al., 

2014; Smith et al., 2015). Globally, data for both male and female adults show that 

those aged 60 years and over are by far the most inactive age group across all WHO 

regions (Hallal et al., 2012). However, there are substantial disparities among the 

regions, with older adults in Southeast Asia being much more active than their same-

aged counterparts in other regions, including America, Europe, eastern Mediterranean, 

and western Pacific (Hallal et al., 2012). This is consistent with a systematic review of 

53 studies from 13 different countries reporting the percentage of older adults meeting 

recommended PA, which ranged from 2.4% to 83%, with most studies reporting 20–

60% of participants meeting the guideline (Sun, Norman, & While, 2013).  

Despite global variability in PA levels among older adults, data from various 

countries, including Australia (Sims et al., 2014), Canada (Chad et al., 2005), the United 

States of America (Evenson, 2012), the United Kingdom (Godfrey et al., 2014; Jefferis 

et al., 2014; Smith et al., 2015), Italy, and France (Davis & Fox, 2007) consistently 

indicate that older adults engage in low levels of PA, which is often accompanied with 

high levels of sedentary behaviour (Harvey, Chastin, & Skelton, 2013; Sims et al., 

2014). For example, data from the National Health Survey (ABS, 2013a) showed the 

prevalence of sedentary behaviour was 23.3% in the 65–74 age group and 40.4% in the 

75 and older age group. According to the Australian Longitudinal Study on Women’s 

Health (Pavey et al., 2012), 55% of older women (aged 74–82 years) reported sitting for 
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4–8 hours per day, 12.4% for 8–11 hours, and <5% for more than 11 hours per day. 

Similarly, in other developed nations it has been found that for 75% of the time older 

adults (aged 60–64 years) used levels of energy that are equivalent to the energy spent 

while sitting (Golubic et al., 2014).  

Overall, epidemiological studies indicate a trend of decreasing total PA as age 

increases (Smith et al., 2015), with a reduction in moderate- (Sims et al., 2014) and 

vigorous-level PA (Smith et al., 2015). Data from the Better Ageing Project (Davis & 

Fox, 2007), including objectively measured PA in older adults (aged 70 years and over) 

in three European countries, showed that 77.3% of participants engaged in less than 30 

minutes of moderate-to-vigorous level of PA per day. Considering that sufficient 

activity to obtain health benefits is defined as obtaining a minimum of 30 minutes of at 

least moderate-intensity PA on most, if not all days of the week (Department of Health, 

2014), this proportion implies that the majority of older adults are insufficiently active 

to be able to obtain health benefits from their PA engagement. This premise is 

consistent with data from population-based studies (ABS, 2013a; AIHW, 2016; Jefferis 

et al., 2014). The latest Australian Health Survey (ABS, 2015) showed that, in 2014-15, 

the proportions of those aged 60–75 years and 75 years and older that were sufficiently 

active for health were 40% and 27.8%, respectively.  

Globally, it has been shown that physical inactivity in those aged 60 years and 

older explains 6–8% of the total burden of disease faced by older adults in low-, middle-

, and high-income countries (WHO, 2012c). To reduce physical inactivity in older 

adults, while promoting an active lifestyle, it is both timely and important that the 

factors influencing activity levels and the relationships among these factors, as well as 

the psychological processes that guide older persons’ decisions to engage in PA, are 

identified. 
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2.8 Factors Influencing Physical Activity among Older Adults 

Recently, studies identifying motivators and barriers of PA have been 

systematically reviewed, with increasing scientific evidence underlying the 

understanding of factors influencing PA across different ages (e.g., Rebar et al., 2016). 

However, research focusing on factors associated with PA in older adults is still 

relatively scarce compared to PA research among other age groups, such as young and 

middle-aged adults (Rhodes & Nasuti, 2011). While the evidence base for influences on 

PA in older populations was, just over a decade ago, still “in its infancy” (King, 2001b, 

p. 36), several recent reviews have since synthesised these influences (Baert et al., 2011; 

Barnett, van Sluijs, et al., 2012; Chastin et al., 2015; Horne & Tierney, 2012; King, 

2001a; Koeneman et al., 2011; Schutzer & Graves, 2004; van Stralen, De Vries, Mudde, 

Bolman, & Lechner, 2009). In the next sections, an outline of these findings will be 

presented, following, in part, the work on PA within the context of ageing by King 

(2001b) and Prochaska et al. (2006).  

The factors that influence PA engagement among older adults can be of various 

levels. According to Bronfenbrenner’s (1977) classic ecological model, influences 

affecting a person’s behaviour can be conceptualised as a nested arrangement of 

systems, where a microsystem (including the person) presents the most proximal level 

of influences, and a macrosystem presents the most distal level of influences. An 

ecological approach to conceptualising different levels of influence has also been 

adopted within the PA field (Ding et al., 2012; Giles-Corti, Timperio, Bull, & Pikora, 

2005; McGannon, Busanich, Witcher, & Schinke, 2014; Van Holle et al., 2015). For 

instance, the ecological framework for active living, proposed by Sallis and colleagues 

(2006), includes proximal factors (i.e., individual factors and perceived social-

environmental factors, such as social support and norms) and distal factors (i.e., 
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physical environment, with different behavioural settings relevant to the individual and 

policy environment). The current research program focused on proximal factors, 

operating at the microsystem level of PA influences.  

A range of individual factors, in particular social-cognitive constructs, influence 

PA in older adults. Individual factors, also referred to as intrapersonal factors (Baert et 

al., 2011), include demographic characteristics, personal and behavioural factors, and 

social-cognitive factors, which often entail a range of motivational, pre-intentional and 

volitional, post-intentional constructs (van Stralen et al., 2009). Not only have these 

factors been most frequently investigated in relation to PA in the general adult 

population (Chastin et al., 2015; van Stralen et al., 2009), they also seem to play a 

central role in influencing PA engagement among older adults (Gellert et al., 2015). 

Given that some factors (e.g., demographic and personal characteristics, such as age or 

physical health) are less easily modified than others (e.g., psychological factors, such as 

attitudes or self-regulatory strategies; van Stralen et al., 2009), in the following sections, 

greater attention will be allocated to the more modifiable factors associated with PA 

engagement in older adults.   

2.8.1 Demographic characteristics 

To date, scientific evidence has shown a consistent pattern indicating a negative 

association of age with a person’s overall PA (Hansen, Kolle, Dyrstad, Holme, & 

Anderssen, 2012; Koeneman et al., 2011; Sims et al., 2014; Smith et al., 2015), as well 

as with sedentary behaviour (Chastin et al., 2015). In the English Longitudinal Study of 

Ageing following PA patterns of 5,022 older adults over a 10-year period, Smith and 

colleagues (2015) found that younger age was associated with nearly one-fold (.94, 95% 

confidence interval: .93–.95) decreased odds (per year increase) of being regularly 

active. Similarly, in a sample of 13,410 Australians (aged 65+ years), Sims and 
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colleagues (2014) found a trend of decreasing amounts of walking with age, with a 

notable decline among persons aged 80 years and over. They also found an interaction 

effect of sex; for men, the decline in walking, moderate- and vigorous-intensity 

activities was more pronounced than among women, and also typically occurred at an 

earlier age, when they were 70–74 years old.  

Examining the PA evidence among older adults across a broader age range, 

however, shows a positive influence of being male, indicating that older men tend to be 

more physically active than older women (Koeneman et al., 2011; Lim & Taylor, 2005; 

Smith et al., 2015; Sun et al., 2013). In a systematic review, Sim and colleagues (2014) 

reported that men’s, but not women’s, walking time met the recommended amount of 

PA. Overall, sex differences in meeting the recommended amount of PA based on self-

reported data are reported to range from 0.8% to 21.4% (Sun et al., 2013). This is 

consistent with a cohort study of British adults (aged 60–64 years) which indicated that 

men engaged in 15 minutes more moderate-to-vigorous PA per day than women 

(Golubic et al., 2014). While a study including older Norwegians (aged 65–85 years) 

that used accelerometer measurers also found men engaging in more moderate-to-

vigorous activities than women, the results also showed that women spent more time in 

total activities of all levels (Hansen et al., 2012). Furthermore, evidence shows that 

older men and women also use different self-regulatory strategies when it comes to 

factors that influence PA behaviour (Hankonen, Absetz, Ghisletta, Renner, & Uutela, 

2010), implying that sex may be a useful control variable when investigating decision-

making processes underpinning older adults’ PA.  

Other demographic factors such as marital status, education, employment status, 

and socio-economic status (SES) have also been demonstrated to play a role in PA 

engagement in older adults (van Stralen et al., 2009). However, the evidence on some of 
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these characteristics remains equivocal. For example, while in a review of determinants 

of PA among older adults van Stralen and colleagues (2009) found that being married 

was related to PA engagement, a review by Koeneman and colleagues (2011) showed 

there was insufficient evidence to confirm an association between marital status and PA 

behaviour. The latter review, however, considered also the methodological quality of 

the studies hence making more cautious conclusions about the examined relationships.   

Available evidence indicates a positive influence of education and SES on PA 

engagement in older adults (van Stralen et al., 2009). In a survey of 764 older adults 

(Chad et al., 2005), those with higher education reported higher PA levels than those 

with lower education. There is also evidence that SES may moderate the relationship 

between PA and PA change; results of a review including 19 studies showed that high 

SES was associated with an increase in PA, while lower SES was related to a decrease 

in PA after retirement transition (Barnett, van Sluijs, et al., 2012). In fact, results of a 

recent study (Dogra, Al-Sahab, Manson, & Tamim, 2015) suggest that the relationship 

between low SES and low PA participation in older adults may be moderated by an 

individual’s expectations about the ageing process. To consider the heterogeneity of 

older adults regarding their SES status, the recruitment strategies of this research 

program targeted older adults from a range of SES residential areas, while controlling 

for possible effects of SES in data analysis.  

2.8.2 Personal and behavioural factors  

A range of personal characteristics also influence older adults’ PA, including 

various physical and mental health indicators. Review studies suggest that PA 

engagement is impacted by a person’s physical health (Baert et al., 2011; van Stralen et 

al., 2009), which seems to be more instrumental for higher- than for lower-intensity PA 

(Koeneman et al., 2011). Empirical evidence shows that those who engage in regular 
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moderate-to-vigorous PA throughout older age, have a lower risk of long-term illness or 

disability (Golubic et al., 2014; Smith et al., 2015); have a lower body-mass index, 

typically within the normal range (Golubic et al., 2014); and also report fewer chronic 

health conditions (co-morbidities) such as musculoskeletal problems and cardiovascular 

disease (Koeneman et al., 2011) than those less active. Furthermore, older adults’ PA 

engagement can be negatively affected not only by the actual experience of ill health, 

pain (Jancey, Clarke, Howat, Maycock, & Lee, 2009; Schutzer & Graves, 2004), or 

injury, such as a hip fracture (Fleig, McAllister, Brasher, et al., 2016), but also by the 

fear of potential, anticipated pain or injury (Baert et al., 2011). 

Qualitative studies offer some insight into the complexity of psychological 

processes impacting PA behaviour within the context of co-morbidity in later life 

(Clarke & Bennett, 2013; Horne & Tierney, 2012; Jancey et al., 2009; Moore, 

Richardson, Sim, Bernard, & Jordan, 2014). This evidence shows that older adults tend 

to normalise illness and consider it inevitable in growing older and, thereby, are likely 

to accept physical limitations associated with co-morbidity (Clarke & Bennett, 2013). 

Importantly, in the Physical Activity Cohort Scotland Survey of 584 community-

dwelling older adults (Gellert et al., 2015), perception of poor health, in addition to lack 

of motivation, were factors most strongly associated with participants’ PA engagement.  

However, empirical evidence also shows that some older adults are able to 

remain physically active despite living with chronic illness (Moore et al., 2014). This 

striving for continuous PA engagement seems to be driven by a fear of losing physical 

independence, which is supported by a recent longitudinal study showing that co-

morbidity and physical fitness, including walking expenditure are, indeed, among the 

key factors for loss of independence in individuals aged 60 years and older (Pereira et 

al., 2016). As discussed by Moore and colleagues (2014): “It is easy to overstate the 



PHYSICAL ACTIVITY IN OLDER ADULTS                                                            29 
 

importance of activity and to imply that older people with chronic pain should move 

more to reduce pain” (p. 9). In understanding older adults’ decision-making regarding 

regular PA, it is, therefore, important to recognise that a person’s PA engagement will 

be affected by a combination of factors. These factors may include a person’s actual 

physical characteristics (e.g., illness, pain), their personal value system, beliefs about 

health, a person’s self-identity (Moore et al., 2014), as well as by the use of self-

regulatory strategies (e.g., planning) that they employ to cope with existing health 

limitations (Fleig, Pomp, Schwarzer, & Lippke, 2013).    

Compounding a range of physical health limitations, indicators of poor mental 

health can also negatively affect PA engagement in older adults (Koeneman et al., 2011; 

van Stralen et al., 2009). These indicators include major life events such as interpersonal 

loss (Wilcox & King, 2004), higher levels of psychological distress, and also an 

experience of depressive and anxiety symptoms, which all have been associated with 

inadequate PA levels among community-dwelling older adults (Lim & Taylor, 2005; 

Smith et al., 2015).   

In addition to personal characteristics, behavioural factors, such as habits, have 

also been found to be linked with PA in older adults. Empirical evidence indicates that 

prior PA significantly predicts overall PA (Koeneman et al., 2011; van Stralen et al., 

2009). However, habit is conceptually distinct from behavioural frequency because it 

operates through automatic processes, which entail non-conscious (implicit) cognitions, 

rather than conscious (explicit) processes (Gardner, 2012, 2015b; Verplanken & 

Melkevik, 2008). As stated by Gardner (2012): “habit as automaticity, not frequency . . . 

views automaticity as the essence of habit and explains the effects of established habits 

on action through automatic processes” (p. 61). Critically, there has been a renewed 

interest in “the added value of considering implicit processes for understanding health 
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behaviors, their interactions with explicit processes and neural mechanisms, as well as 

the benefits of targeting implicit processes in health behavior interventions” (Sheeran et 

al., 2016, p. 61). Thus, research that explores and tests the role of non-conscious, 

automatic processes such as habit for PA in older adults can have important 

implications.   

Prior studies indicate that habit strength is related to older adults adopting PA, 

while the effect of habit strength on long-term maintenance of PA, once the behaviour 

becomes habitual (Lally & Gardner, 2013), is weaker (van Stralen et al., 2009). In the 

same manner, in a recent systematic review examining effects of non-conscious 

regulatory processes (including habits) on PA, Rebar and colleagues (2016) found that 

PA engagement was more intentional for individuals with weaker, compared to stronger 

PA habits. The review also highlighted that existing empirical research on the role of 

non-conscious, automatic regulatory processes, such as habits, has predominantly 

focused on students, while studies on other population groups are scarce.  

Within the context of ageing, it could be hypothesised that habitual PA may be 

less pronounced in older adults whose PA seems to be strongly influenced by 

motivational influences, such as their knowledge about the role of PA in disease 

prevention (Horne & Tierney, 2012; Schutzer & Graves, 2004), self-efficacy beliefs, 

and outcome expectations (van Stralen et al., 2009). However, further research seems 

warranted to better understand the role of automatic processes for PA in old age, which 

often presents with functional limitations that may disrupt a person’s previous PA 

pattern (Fleig, McAllister, Brasher, et al., 2016). These non-conscious, automatic 

processes are important to be explored within the context of other factors that may 

underpin older adults’ PA, in particular conscious, reflective processes (Sheeran et al., 

2013), which include both motivational factors and more proximal, self-regulatory 
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strategies (Fleig, Pomp, Parschau, et al., 2013). Given the above evidence, the current 

research program investigated the role of non-conscious processes (including habitual 

factors), alongside other more conscious cognitive processes (including motivational 

and self-regulatory factors) within a longitudinal design. The conceptual and empirical 

evidence of the habit concept is outlined in Section 3.2.3. 

2.8.3 Social-cognitive factors 

PA behaviour in older adults has also been associated with a range of social-

cognitive factors (van Stralen et al., 2009). These factors are often described in terms of 

motivational (pre-intentional factors) and volitional (post-intentional) factors, depending 

on at which point within a person’s decision-making process a specific factor affects the 

behaviour (Schwarzer, 2008).  

2.8.3.1 Motivational factors 

Several motivational factors have been found to influence PA engagement in 

older adults, including a person’s attitudinal beliefs, perceptions of their social 

influences (e.g., social norms and support), and their control (self-efficacy) beliefs (Lin, 

Lee, Modeste, & Johnson, 2012; Warner, Ziegelmann, Schüz, Wurm, & Schwarzer, 

2011). Theoretical and empirical evidence shows that a person’s PA is strongly 

influenced by their attitudes, defined as a subjective evaluation of a specific behaviour 

that develops from the beliefs one holds about the behaviour (Ajzen, 1991). Although 

there is substantial support in the empirical literature for attitudes informing people’s 

intentions for various health behaviours (Armitage & Conner, 2001; Lawton, Conner, & 

McEachan, 2009; McEachan, Conner, Taylor, & Lawton, 2011; Sheeran et al., 2015), 

including PA (Hamilton, Cox, et al., 2012; Rhodes & Courneya, 2003), evidence 

indicates that the role of attitudes for PA in older adults may be more complex.   
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In a study investigating factors related to strength-training participation among 

200 Canadians (aged 55+ years), attitude was not significantly correlated with strength-

training intention (Dean, Farrell, Kelley, Taylor, & Rhodes, 2007). In contrast, in a 

study on 221 Taiwanese (aged 55–94 years), Lin and colleagues (2012) found that 

attitude significantly predicted intention to attend a strength and balance program. 

Further, a study on 449 (60+ years aged) Australians indicated that, among the 12 

attitude attributes associated with PA, only the attitude towards health benefits of PA 

(i.e., a belief that PA would lead to health benefits) was significantly associated with PA 

(Booth et al., 2000). Perceived benefits are an important part of a person’s attitudinal 

beliefs and have also been found to influence PA in older adults (Baert et al., 2011; 

Gellert et al., 2015; Horne & Tierney, 2012). Perceived benefits of PA, such as relief of 

tension and pain reduction, improved mobility, as well as social interaction, were 

identified as important motivators of older adults’ PA engagement in quantitative (Kim 

& Kosma, 2012) and qualitative studies (Fisken, Keogh, Waters, & Hing, 2015). 

In relation to the subjective evaluation of PA, recent qualitative studies focusing 

on older adults highlight the motivating role of the experience of enjoyment while 

engaging in PA (Orr & Phoenix, 2014; Phoenix & Orr, 2014). In addition, a person’s 

perception of positive experience with previous PA has been linked with subsequent 

perceptions of their ability to engage in PA, but only if they demonstrated a sufficient 

level of self-regulatory strategies to monitor their behaviour (Parschau et al., 2013). The 

value of enjoyment in PA engagement implies that not only may older adults be 

motivated to be active for external reasons (e.g., obtaining health benefits from their PA 

engagement), but that they also may be driven by more personal, intrinsic reasons (e.g., 

obtaining pleasure from the actual act of engagement in PA). Cumulatively, these 

findings underline the importance of exploring attitudes associated with PA, alongside 
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aspects of intrinsic motivation, as well as other, more proximal factors (e.g., self-

regulatory behaviours, such as planning; Ayotte et al., 2010), to better understand 

decision-making processes underpinning older adults’ PA.     

Another construct shown to influence PA engagement among older adults is 

perceived behavioural control (PBC). The concept of PBC is akin to self-efficacy which 

is fundamental in Bandura’s (1991) social cognitive theory. It encompasses a person’s 

overall perception of their control over and confidence in their ability to perform the 

behaviour. Empirical evidence provides strong support for this construct in influencing 

behavioural engagement (Armitage & Conner, 2001), including for PA in older adults 

(Gellert et al., 2015). Furthermore, the more specific concept of self-efficacy, defined as 

a person’s belief in being able to successfully perform a specific behaviour, even in the 

face of potential difficulties or setbacks, is a commonly reported factor of PA behaviour 

(Ashford, Edmunds, & French, 2010; Baert et al., 2011; Reyes Fernández, Montenegro-

Montenegro, Knoll, & Schwarzer, 2014; Sniehotta, Scholz, & Schwarzer, 2005). High 

efficacy and control beliefs were found to facilitate forming intentions to engage in PA 

(Caudroit, Stephan, & Le Scanff, 2011; Schwarzer, 2008), the actual adoption of the 

activity (Schutzer & Graves, 2004; van Stralen et al., 2009), as well as PA maintenance 

in older adults (Kim & Kosma, 2012; van Stralen et al., 2009). 

While both direct (Lewis, Williams, Frayeh, & Marcus, 2016; McAuley, Jerome, 

Elavsky, Marquez, & Ramsey, 2003) and indirect effects (White, Wójcicki, & 

McAuley, 2012) of efficacy beliefs on PA, and specifically on older adults’ PA 

(Koeneman et al., 2011), have emerged in the literature and are theorised to have such 

effects (Ajzen, 1991), research also indicates that such beliefs may be closely linked 

with a person’s subjective experience of the activity. In a recent experimental study by 

Lewis and colleagues (2016), the effects of a person’s confidence to engage in PA were 
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mediated by their experience of enjoyment of PA (i.e., self-efficacy was no longer 

predictive of PA when accounted for enjoyment). This relationship is consistent with 

the SDT (Ryan & Deci, 2008), and suggests that investigation of intrinsic motivation as 

potential antecedents of more cognitive constructs, such as efficacy and control beliefs, 

for understanding PA decision-making in older adults may be useful.   

Reviewing the extant literature, it appears that, within the older adults’ PA 

research domain, there is limited evidence about the relationship between PA behaviour 

and older adults’ perceptions of confidence and control in their ability to engage in 

regular PA. A review of PA motivators and barriers in older adults found self-efficacy 

to be a motivator in only five out of the 44 studies examined (Baert et al., 2011). 

However, examining the influence of control beliefs in older adults may be particularly 

important given the higher prevalence of functional limitations and chronic illness in 

this group (White et al., 2012). These health issues may undermine a person’s sense of 

control over their health and body, and subsequently impact their PA engagement.  

Older adults’ beliefs about and engagement in PA may also be shaped by the 

factors within their social context, such as availability of social support (Warner, 

Ziegelmann, Schüz, Wurm, & Schwarzer, 2011) and community-level social norms 

(King & King, 2010). Several reviews investigating influences on PA in older adults 

have found social support, such as encouragement from a spouse, other relatives and 

friends, or healthcare professionals to be a likely motivator for PA (Baert et al., 2011; 

Horne & Tierney, 2012; van Stralen et al., 2009). The majority of this research has 

focused on spousal support, with older adults more likely engaging in PA if their spouse 

encourages them to exercise (Kim & Kosma, 2012), or if the spouse does PA together 

with them, and, in this way, acts as an activity partner (Annear, Cushman, & Gidlow, 

2009). However, although healthcare professionals are in the position to act as an 
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import source of health information for older adults (Sims, Kerse, Naccarella, & Long, 

2000), an exploration of older adults’ perceptions of general practitioners’ support in 

promoting PA in Australia has shown that hardly any general practitioner initiated a 

discussion about health benefits of regular PA with the participants (Fuller, Williams, & 

Byles, 2010). As noted by Short (2016) “despite the support currently available to 

Australian GPs [general practitioners], and the push for GPs to promote physical 

activity as a primary prevention measure, few GPs in Australia provide their patients 

with physical activity advice or a recommendation” (p. 84). These findings are 

consistent with only about a third of older primary care patients receiving PA advice 

from their general practitioners in Germany (Hinrichs et al., 2011).  

 It should be noted that the type of support (e.g., emotional, instrumental or 

informational support) is often not clearly stated in studies examining social support 

within the context of PA in older adults (Warner, Ziegelmann, Schüz, Wurm, & 

Schwarzer, 2011). For example, in the study by Kaplan and colleagues (2001), social 

support was measured as a combination of emotional support (providing encouragement 

and companionship), instrumental or practical support (the presence of someone to 

count on), and informational support (providing ideas and advice). Furthermore, social 

support may itself be insufficient to facilitate PA engagement in older adults 

specifically. While research on the role of social support in younger populations 

indicates that friend support may actually compensate for lack of self-efficacy 

(Hamilton, Warner, & Schwarzer, 2017), it seems that social support may only 

influence PA behaviour indirectly through efficacy beliefs in older samples (Resnick, 

Orwig, Magaziner, & Wynne, 2002). Warner and colleagues (2011), in a sample of 309 

older adults (aged 65–85 years) found that those with low self-efficacy were less likely 
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to be active despite having social support, while those with low support were less likely 

to engage in PA, even if they held high self-efficacy beliefs.  

Similarly, social support has been found to impact PA behaviour of older adults 

(aged 50–75 years) through self-regulatory strategies, such as planning and goal setting 

(Ayotte et al., 2010). Following this evidence, although social support may not be one 

of the key influences on older adults’ PA, it is important to further explore, through 

qualitative rather than quantitative methods, how different aspects of social support may 

affect older adults’ PA engagement. Additionally, given the close association of social 

support with other socio-cognitive constructs, it may be beneficial to explore the 

strategies and specific BCTs that would suit older adults and could assist them in 

sustaining regular PA behaviour through the provision of appropriate supports.   

Scientific literature also provides evidence for the role of perceived barriers 

towards PA in older age. In a review of 44 studies, Baert and colleagues (2011) 

identified 59 perceived barriers to PA in individuals aged 80 years and over. Among the 

most often examined were barriers related to intrapersonal issues, such as health 

problems and lack of time or interest, followed by perceived barriers within the physical 

environment, such as cost, lack of access to exercise facilities, and bad weather. In the 

Scotland survey of 584 adults (aged 65–105 years), however, person-related barriers 

such as lack of interest and poor health appeared to be more strongly related to 

participants’ PA than environmental barriers, such as lack of safety and access (Gellert 

et al., 2015). As stated by Gellert and colleagues (2015): “A supportive physical 

environment is necessary, but it may be insufficient to increase recommended levels of 

physical activity” (p. 388).  

This statement also reflects current discourses within health psychology 

(Abraham, 2012), by recognising the essential value of personal perspectives and 
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experiences of the target populations in developing effective health interventions 

(Hamilton & White, 2014). While objective indices of physical environment can offer 

some level of understanding of the neighbourhood quality in terms of PA facilitation, 

qualitative studies have provided insight into how and why physical environment 

influences PA in older adults (Moran et al., 2014). Therefore, and also in regards to 

individual factors of PA in older adults, qualitative research methods that are able to 

provide an in-depth understanding of older adults’ views and experiences regarding PA 

are appropriate for exploring the different levels of influences, as well as the 

psychological processes underlying them. As explained by Kind and King (2010): 

. . . the “bottom up” research approach involves the explicit evaluation of the 

person by environment interactions in order to gain a more thorough 

understanding of the potential moderating effects of built and social 

environments on physical activity change. This type of understanding can, in 

turn, drive subsequent intervention development aimed at environmental levels 

of impact, particularly as they pertain to specific subgroups of older adults (p. 

414).  

Perceived barriers to endorsing a physically active lifestyle in older age may also 

originate within a person’s broader social environment. Longitudinal and experimental 

studies suggest that endorsement of negative ageing stereotypes, defined as 

preconceived generalisations about older people based on age alone, can adversely 

affect health-related behaviours (Levy & Myers, 2004), including PA (Emile, 

Chalabaev, Stephan, Corrion, & d'Arripe-Longueville, 2014), as well as a person’s 

physical self-worth, self-rated health, and subjective age (Chalabaev et al., 2013). While 

stereotypes of old age can be both positive and negative, in the context of age-related 

illness and disease, and consequently reduced physiological function, the negative 
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conceptions of old age may overshadow positive perceptions of ageing actively. In fact, 

a review of seven studies (Meisner, 2012) indicated that negative age stereotypes have a 

much stronger effect on older adults’ performance and perception of behaviour than do 

positive age stereotypes. While the above reviewed motivational factors have been most 

often investigated within the PA literature related to older adults, volitional factors, 

presented in the following section, have started to be systematically reviewed only more 

recently. 

2.8.3.2 Volitional factors 

Over the past decade, scientific literature has provided increasing support for the 

effects of volitional, post-intentional concepts on health-related behaviours (Hagger, 

Luszczynska, et al., 2016; Schüz, Wurm, Warner, Wolff, & Schwarzer, 2014), including 

PA among young adults (Reyes Fernández et al., 2015), adults in general (Barz et al., 

2015; Rhodes & Pfaeffli, 2010), and older adults (Ayotte et al., 2010; Olson & 

McAuley, 2015; van Stralen et al., 2009; White et al., 2012; Wolff, Warner, 

Ziegelmann, Wurm, & Kliegel, 2016). Specifically, some researchers (Hagger & 

Luszczynska, 2014; Schwarzer & Luszczynska, 2008; White et al., 2012) suggested that 

inclusion of volitional constructs (i.e., self-regulatory strategies that facilitate translation 

of behavioural intention into desired action) could improve interventions promoting 

health-related behaviours such as PA. The scientific discourse about the value of 

different self-regulatory interventions for health behaviour change has recently resulted 

in the creation of an expert group endorsed statement and recommendations for research 

and practice (see Hagger et al., 2016 for more detail). 

Within the context of PA in older adults, previous research indicates that self-

regulatory strategies are significant predictors of older adults’ PA behaviour, over and 

above motivational variables (Umstattd & Hallam, 2007). These findings imply the 
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need to examine potential effects of self-regulatory strategies for the prediction of older 

adults’ PA in addition to motivational factors (Hagger & Luszczynska, 2014). Given the 

susceptibility of older adults to various adverse heath events such as a hip fracture, 

which can negatively impact a person’s PA patterns (Fleig, McAllister, Brasher, et al., 

2016), understanding the strategies that could assist older adults to translate their good 

intentions into PA behaviour and re-engage with PA after a health issue (Fleig, Pomp, 

Schwarzer, et al., 2013), seems particularly relevant. Indeed, at least one review of 

perceived motivators and barriers to PA in older adults lends weight to this postulation 

(Schutzer & Graves, 2004). These authors noted that “the majority of research affirms 

self-efficacy beliefs as critical in the initial adoption of an exercise routine”, while self-

regulatory skills, which can assist translation of intentions into behavioural action, “are 

more important in sustaining exercise behaviour” (p. 1059).  

A key self-regulatory strategy that can influence a person’s enactment of 

behaviour, once they have formed a behavioural intention, is planning (Hagger, 

Luszczynska, et al., 2016). Gollwitzer (1993) proposed that planning in the form of 

implementation intentions can by means of identifying a cue or condition, which serves 

as a trigger for an individual to perform a specific goal-directed behavioural response, 

facilitate the translation of goal intentions into successful goal achievement. As such, 

implementation intentions are typically stipulated in a very specific, “if-then” format 

(e.g., if I am waiting in front of an elevator to take me to upper floors, I will take the 

stairs instead). In a meta-analysis, Gollwitzer and Sheeran (2006) demonstrated that the 

effects of implementation intentions on behavioural enactment are medium-to-large, 

indicating that forming “if-then” plans about goal-directed behaviour can be effective in 

facilitating realisation of intentions into action. The mechanism contributing to such an 

effect involves improved availability of specific cues and increased automaticity of the 
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relevant behaviour (Gollwitzer & Sheeran, 2006). While implementation intentions are 

operationalised as “a form of planning that specifies a critical condition linked to a goal-

directed response” (Hagger, Luszczynska, et al., 2016, p. 11), other approaches to 

planning with similar, albeit distinct characteristics have been demonstrated to be 

effective in predicting health behaviour.   

One such approach to planning is defined broadly as a means to attain goals 

(Hagger, Luszczynska, et al., 2016), and can be divided into two components: action 

planning, which is defined as a volitional process that involves a mental representation 

of where, when, and how to perform the behaviour; and coping planning, which refers 

to anticipating challenging situations that may obstruct behavioural enactment and ways 

to overcome them (Schwarzer, 2008). Intervention studies support the complementary 

effects of action planning and coping planning; for example, three out of four 

interventions that combined action planning and coping planning demonstrated greater 

improvements in health-related behaviour change than interventions with action 

planning alone (Kwasnicka, Presseau, White, & Sniehotta, 2013). One of these studies 

focused on older adults and showed that individuals who used action planning and 

coping planning together were more likely to achieve their PA-related goals than 

individuals with action plans only (Scholz, Sniehotta, Burkert, & Schwarzer, 2007).    

Overall, scientific evidence supports the positive impact of planning 

interventions on health-related behaviours (Hagger & Luszczynska, 2014). The efficacy 

of planning for promotion of PA has been demonstrated by a burgeoning amount of 

research applied across a wide range of population groups, including young adults 

(Reyes Fernández et al., 2015), healthy adults (Barz et al., 2015; Hamilton, Cox, et al., 

2012; Kwasnicka et al., 2013; Reuter et al., 2010), adult rehabilitation patients (Fleig, 

Pomp, Schwarzer, et al., 2013; Sniehotta, Scholz, et al., 2005; Wiedemann, Schüz, 
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Sniehotta, Scholz, & Schwarzer, 2009), and older adults specifically (Fleig, Pomp, 

Schwarzer, et al., 2013; Reyes Fernández et al., 2015; Wolff et al., 2016). White and 

colleagues (2012) tested the effects of an intervention in which older adults with type 2 

diabetes and cardiovascular disease were taught the steps of effective planning 

(including goal setting) to promote healthy eating and regular PA. While there were no 

significant treatment-control effects on healthy eating, the participants in the 

intervention group, but not those in the control group, reported significant 

improvements in their PA levels at 1-week follow-up (White et al., 2012). Furthermore, 

planning interventions were found to be beneficial for PA engagement (at 6-month 

follow-up) across a wide range of ages, including older adults (Ziegelmann, Lippke, & 

Schwarzer, 2006), and also in the long term (Fleig, Pomp, Schwarzer, et al., 2013).  

Given that researchers within the health behaviour domain have only within the 

last decade started to focus more specifically on volitional constructs (Schwarzer & 

Luszczynska, 2008), more evidence on the role of these post-intentional factors on 

health-related behaviours such as PA is needed to support their proposed pathway to 

behavioural decision-making. In addition, existing research has tended to focus on 

adults in general (Barz et al., 2015), while studies that did include older adults have 

predominantly grouped them together with younger- and middle-aged adults (Renner, 

Spivak, Kwon, & Schwarzer, 2007). Arguably, younger/middle-aged, and older adults 

warrant a separate investigation of the intention-planning-PA relationship, because of 

the age-effect on the mechanisms behind this relationship. It appears that not only does 

the effect of intention on PA increase with age (Hagger, Chatzisarantis, & Biddle, 

2002), but also that the value of planning may be more important for older than younger 

individuals. This proposition is supported by research evidence showing that planning 
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may be especially beneficial for individuals with low prospective memory, which is a 

common difficulty among older adults (Wolff et al., 2016).  

Empirical evidence to date shows that the effect of planning increases with age 

(Reuter et al., 2010), with older adults (aged 65–82 years) demonstrating higher levels 

of coping planning than younger adults (aged 38–54 years) and middle-aged (55–64 

years) adults (Scholz et al., 2007). Despite intervention studies supporting the use of 

planning to facilitate PA among healthy older adults (Fleig, McAllister, Chen, et al., 

2016), and older rehabilitation patients specifically (Fleig, Pomp, Schwarzer, et al., 

2013), in at least two studies, planning did not significantly predict PA among older 

adults (Caudroit et al., 2011; Warner, Wolff, Ziegelmann, Schwarzer, & Wurm, 2016). 

Instead, in a study by Caudriot and colleagues (2011), PA intention directly predicted 

PA engagement at 6-month follow-up without the mediating role of planning. Similarly, 

Warner and colleagues (2016) who conducted a randomised controlled trial with an 

intervention group using a planning component found no effects of the intervention over 

a 14-month follow-up. These findings indicate some gaps in the knowledge of the 

effects of volitional factors that may facilitate translation of intention into PA in older 

adults.  

Thus, further insight into the social-cognitive processes that influence PA 

behaviour, and specifically the translation of a person’s intentions into desired action 

may add a valuable contribution to existing scientific knowledge, by improving our 

knowledge of the processes that underpin PA behaviour in older adults. To examine 

potential effects of volitional constructs (i.e., action planning and coping planning) 

within a person’s decision-making process regarding their PA engagement, an empirical 

investigation would need to employ a longitudinal design, testing a sequence from PA 

intentions to behaviour, with self-regulatory constructs proposed as mediating this 
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relationship. Currently, however, studies testing a temporal sequence of potential key 

factors underpinning PA, from motivational factors through a post-intentional volitional 

phase to behavioural enactment, are rare (Hamilton, Bonham, Bishara, Kroon, & 

Schwarzer, 2016). Moreover, a better understanding of how volitional factors operate 

within the context of other, non-conscious (automatic) regulatory processes (Rebar et 

al., 2016) could inform current theoretical models predicting PA (Hagger & 

Chatzisarantis, 2014), as well as PA-promoting interventions targeted specifically at 

older adults. Given the above outlined shortfalls that exist in the empirical literature, the 

current research program integrated the multiple decision-making processes (including 

conscious, motivational and volitional, and non-conscious, automatic factors) to test 

their influence on older adults’ PA engagement. 

2.9 Chapter Summary 

Age-related declines in health of the global population present a significant 

public health problem (WHO; United States National Institute of Aging, 2011). One of 

the ways to buffer the age-related deterioration in health of older adults is by 

engagement in regular PA, at a level that meets the recommended amount of PA for 

health benefits. Currently, despite existing initiatives aiming to facilitate PA among the 

older adult population, a large proportion of older adults remain insufficiently active. 

This chapter served to provide an overview of the background to the issue of low PA 

levels among older adults, as well as to outline extant scientific literature on the factors 

that influence older adults’ PA engagement. Specifically, demographic, personal and 

behavioural, and social-cognitive factors were presented, along with existing gaps and 

inconsistencies in current knowledge relating to these factors, and indications of 

important targets for further research that could improve understanding of the key 

factors and psychological processes underpinning PA behaviour in older adults.  
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Chapter 3 

Theoretical Background 

Those who are in love with practice without knowledge are like the sailor who gets into 

a ship without a rudder or compass and who never can be certain whether he is going. 

Practice must always be founded on solid theory.  

(Da Vinci, 1883, p. 19) 

A number of theoretical models have been designed to improve the 

understanding and prediction of various health behaviours (Conner & Norman, 2005), 

including PA behaviour (Hagger & Chatzisarantis, 2014). Predicting behaviour based 

on a theoretical framework is important for understanding behavioural antecedents and 

the processes underpinning behavioural enactment (Prestwich et al., 2015). Application 

of relevant theoretical approaches is also useful in promotion of the behaviour (Epton et 

al., 2014; Plotnikoff, Morgan, Lubans, Rhodes, & Costigan, 2014). This is because by 

identifying the key theoretical constructs involved in social-cognitive processes guiding 

older adults’ decision-making regarding regular PA, relevant BCTs can then be applied 

to target specific intervention components (Kok et al., 2015; Michie et al., 2013). 

Indeed, interventions aiming to increase PA have been found to be more effective when 

they are grounded on solid theoretical knowledge (Chase, 2015).  

A range of social-cognitive models have been used to explain and change health 

behaviours such as PA (Conner & Norman, 2005; Rhodes & Nasuti, 2011; Sheeran et 

al., 2015). The TPB (Ajzen, 1991), is one of the most commonly applied theoretical 

frameworks in studies on a range of health behaviours (Armitage & Conner, 2001; 

Hardeman et al., 2002; McEachan et al., 2011), including PA (Baert et al., 2011; 

Hardeman, Kinmonth, Michie, & Sutton, 2011). Although well-validated (Hagger et al., 

2002; McEachan et al., 2011), the TPB is not without its shortcomings and limitations 
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(Armitage, 2015b; Hardeman et al., 2011; McLachlan & Hagger, 2011; Sniehotta, 

Presseau, & Araújo-Soares, 2014). Subsequently, it has been argued that the TPB 

should be expanded with other models (Conner, 2015; Hagger, Sultan, et al., 2016; 

Hamilton, Cox, et al., 2012) to better explain health behaviours and inform interventions 

aiming to change specific behaviours. In an attempt to achieve this quest, several 

integrative approaches to understanding health behaviours, including PA, have been 

proposed (Fishbein & Yzer, 2003; Hagger, 2009; Hamilton, Cox, et al., 2012). This 

chapter provides an account of the theoretical propositions of the TPB, along with its 

limitations, and then moves on to the discussion of how specific limitations could be 

addressed by integration of concepts from other, complementary theories. Finally, an 

integrative theoretical approach is presented as the guiding theoretical framework for 

the current research program.  

3.1 The Theory of Planned Behaviour 

The TPB (Ajzen, 1991), developed as an extension of the earlier theory of 

reasoned action (TRA; Fishbein & Ajzen, 1975), is one of the main theoretical models 

explaining human behaviour and has, in particular, advanced our understanding of 

health-related behaviours (Downs & Hausenblas, 2005b). Addressing the limitations of 

the preceding TRA (Fishbein & Ajzen, 1975), the TPB enabled the explanation of 

behaviours that are not under a person’s complete volitional control (Ajzen, 1991). One 

such behaviour is PA, which can be influenced by a range of factors, including limited 

availability of financial resources and facilities (Kosma & Ellis, 2014), or lack of time 

due to competing roles and responsibilities (McDonald et al., 2015). The TPB offers a 

useful model for understanding PA in older adults (Motalebi, Iranagh, Abdollahi, & 

Lim, 2014) by highlighting the importance of a person’s motivation while also 
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accounting for the factors beyond a person’s control, including the availability of 

resources and opportunities for behavioural enactment.  

The central factor within the TPB is the concept of intention. Intentions “are 

assumed to capture motivational factors that influence behaviour; they are indicators of 

how hard people are willing to try, of how much effort they are planning to exert, in 

order to engage in behaviour” (Ajzen, 1991, p. 181). According to the TPB (Ajzen, 

1991), there are three independent predictors of intentions: attitudes, subjective norm, 

and PBC. Attitude refers to a person’s positive or negative evaluations towards 

performing the behaviour, including evaluations of behavioural outcomes. Subjective 

norm reflects a person’s perception about approval of behavioural performance by 

salient others. The PBC construct entails perceptions of control and ability over 

behavioural engagement. Cumulatively, these three factors impact behaviour through 

their influence on intention, and thus are regarded as a person’s overall motivation for 

performing the behaviour. Generally, the more pronounced the attitudes towards the 

behaviour, perception of social pressures to perform the behaviour, and accuracy of a 

person’s perception of their control over the behaviour, the stronger a person’s 

behavioural intention will be; the stronger a person’s intention to perform a specific 

behaviour, the more effort and persistence they will invest in pursuing the goal, and in 

turn, the more likely they will perform the behaviour (Webb & Sheeran, 2006). 

According to the TPB, PBC is an important determinant of behaviour (Ajzen, 

1991). This is especially relevant for the understanding of PA as it can be influenced by 

many external factors beyond a person’s volitional control, such as access to exercise 

facilities, lack of time due to other commitments, or bad weather (Baert et al., 2011; 

Downs & Hausenblas, 2005a). The PBC construct within the TPB is proposed to affect 

behavioural performance indirectly via intentions, but also directly, when a person’s 
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perception of their control over behaviour corresponds to realistic control (Ajzen, 1991). 

As such, PBC represents both a proxy measure of a person’s actual control over a 

specific behaviour (controllability), and a measure of confidence in a person’s ability 

(self-efficacy). Thus, PBC influences both intention and the actual performance of the 

behaviour, with its influence depending on the type of behaviour and the nature of the 

situation. It is therefore crucial, when applying TPB constructs to the prediction of 

behaviour, that core TPB constructs (i.e., attitudes, subjective norm, and PBC) are 

compatible with the given behaviour in terms of specificity regarding the target, action, 

context, and time, known as the TACT principle (Fishbein & Ajzen, 1975). Schematic 

representation of the key TPB constructs is presented in Figure 3.1.  

 

Figure 3.1. The theory of planned behaviour model. 

The value of using the TPB for explaining behaviour is in the parsimony of the 

model (Conner, 2015). A fundamental premise of the TPB is that behaviour can be 

predicted based on the cumulative influence of proximal factors (i.e., attitudes, 

subjective norm, and PBC) on intention, while distal factors (e.g., demographic or 

personal characteristics) are reflected in the beliefs underlying the three main proximal 

factors (Ajzen & Driver, 1991). Specifically, behaviour can be explained with the 

following three types of salient beliefs: behavioural, normative, and control beliefs, 
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which represent cognitive structures preceding attitudes, subjective norm, and PBC, 

respectively. Commonly reported beliefs for PA in older adults include advantages and 

disadvantages in relation to overall health, physical and emotional functioning, weight 

control, muscle strength (behavioural beliefs), as well as perceived support from their 

family or friends (normative beliefs), and availability of exercise facilities, programs, 

and time (control beliefs) (Kosma & Ellis, 2014). 

The TPB is frequently applied within social and health behaviour research areas 

(Armitage & Conner, 2001; Conner & Sparks, 2005; Hardeman et al., 2002; Sheeran et 

al., 2015), and evidence of its use for changing intentions and behaviour has recently 

emerged. Specifically, a meta-analysis by Sheeran and colleagues (2015), including 204 

experimental tests that assessed the effects of changes in attitudes, subjective norm, and 

self-efficacy on subsequent intentions and behaviour, has shown that changes in these 

three constructs led to medium-sized changes in intention (d = .48, .49, and .51, 

respectively), and small-to-medium sized changes in behaviour (d = .38, .36, and .47, 

respectively). Within the PA domain, two meta-analyses examined studies that used the 

TRA or TPB (Downs & Hausenblas, 2005b; Hagger et al., 2002), both attesting to the 

predictive utility of the models in relation to PA behaviour. This research found 

intention was the most important predictor of PA, while the most important predictors 

of intentions were attitudes and PBC. Cumulatively, Hagger and colleagues (2002), who 

reviewed 72 studies, found that attitudes, subjective norm, and PBC accounted for 45% 

of the variance in intention which—together with a direct influence of PBC on 

behaviour—explained 27% of the variance in PA behaviour. 

Likewise, Downs and Hausenblas (2005b), in a review which included 111 

studies, found that the TRA/TPB variables explained 30% of the variance in intention, 

with attitudes and PBC emerging as the strongest predictors of intentions. In contrast, 



PHYSICAL ACTIVITY IN OLDER ADULTS                                                            49 
 

the subjective norm-intention relationship was found to be the weakest. Assessing the 

relationships among variables further, Hagger and colleagues (2002) found that the 

intention-behaviour relationship was moderated by age, with older samples exhibiting 

higher intention-behaviour correlations than younger samples (r = .57 and r = .48, 

respectively). This finding implies that the TPB may be especially applicable to 

explaining PA in older adults whose PA intentions seem to reflect more closely their 

actual PA engagement.     

3.1.1 The theory of planned behaviour and physical activity in older adults 

While existing literature using the TPB in the PA domain has provided valuable 

understanding of PA behaviour in the general adult population, its application within 

PA research involving older adults (i.e., aged 65 years and over) has been somewhat 

limited (Baert et al., 2011; Brenes, Strube, & Storandt, 1998; Conn, Tripp‐Reimer, & 

Maas, 2003). There may be several reasons for a relative paucity of studies applying the 

TPB within PA in later life, including reduced physical capacities for PA in older 

compared to younger individuals (Mechling & Netz, 2009). Research trends lend weight 

to this postulation by showing that only 6% of studies that investigated PA from a 

psychological perspective included individuals aged 65 years and over (Rhodes & 

Nasuti, 2011). A review of 44 such articles found that only 23 used a theoretical 

framework to explain influences on PA in older adults, and among these, only three 

used the TPB (Baert et al., 2011). These three studies (Conn, 1998; Conn, Libbus, 

Thompson, & Kelley, 1994; Conn et al., 2003), however, all focused on older women 

exclusively, providing a one-sided view of social-cognitive influences on older adults’ 

PA.  

Reviewing extant literature, it was found that several other studies have applied 

the TPB to explaining PA in later life. Corroborating the findings of Hagger and 
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colleagues (2002) on the importance of behavioural intentions in old age, Dean and 

colleagues (2007) found that intentions explained 40% of the variance in strength-

training behaviour among older adults (aged 55+ years) in Canada; subjective norm and 

PBC, but not attitudes, explained 42% of the variance in strength-training intention. 

Another study that applied the TPB within the context of specific exercise training (i.e., 

two PA sessions per week, including components of aerobic exercise, strength training, 

balance, and flexibility) among older Italian adults (aged 65–90 years), found that the 

TPB variables explained 55% of the variance in intention, with PBC being the strongest 

predictor of intentions, while the effects of attitudes and subjective norm on intentions 

were small (Lucidi, Grano, Barbaranelli, & Violani, 2006).  

While both the Canadian and Italian studies (Dean et al., 2007; Lucidi et al., 

2006) highlighted the importance of PBC, they also applied the TPB to understanding a 

very specific type of exercise training, and thus potentially limiting the generalisability 

of their findings for understanding PA in older adults more generally. Previous research 

suggests that older adults’ social cognitions associated with episodic exercise are 

somewhat different to their views about overall PA (Conn, 1998). Given that PA 

guidelines for older adults also recommend engaging in various types of activities 

(Department of Health, 2014), it seems relevant to identify key social-cognitive factors 

that underpin older adults’ decision-making regarding overall PA (rather than specific 

types of exercises that may apply only to a limited segment of the older adult 

population). In addition, the study by Lucidi and colleagues (2006) investigated only the 

predictors of intentions (to attend the exercise class), but did not include a measure of 

the actual behaviour. Testing a full motivational sequence, from cognitions through to 

behavioural enactment, however, is likely to provide a more comprehensive 

understanding of factors guiding PA decision-making.  
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Gretebeck and colleagues (2007), in a sample of retirees (aged 65+ years), found 

that TPB constructs explained 72% of the variance in intention, which in turn, predicted 

24% of the variance in the overall PA behaviour. Somewhat in contrast to the findings 

of the studies by Dean and colleagues (2007) and Lucidi and colleagues (2006), 

Gretebeck and colleagues found that attitudes and PBC displayed moderate to large 

effects, while subjective norm had a small negative effect on intentions. Similarly, using 

the TPB to understand PA behaviour in a sample of slightly younger older women (i.e., 

mean age was 61 years), Vallance and colleagues (2011) found that attitude and self-

efficacy (conceptually similar to PBC), made significant unique contributions to PA 

intentions. In addition, engagement of relevant other people in exercise (descriptive 

norm, indicating whether important others actually perform the behaviour) was also a 

significant predictor of women’s PA intentions and behaviour. Cumulatively, the model 

explained 44% of the variance in exercise behaviour, which is consistent with findings 

of Dean and colleagues (2007) and also with the meta-analysis of TRA/TPB-based PA 

studies including adults (Hagger et al., 2002). While it appears that TPB concepts are 

important for understanding motivational processes underpinning PA in older adults, 

existing evidence on the effects of the three core constructs (i.e., attitudes, subjective 

norm, and PBC) is inconsistent. For example, some studies found the effect of attitudes 

on PA intentions was moderate to strong (Gretebeck et al., 2007; Vallance et al., 2011), 

while others demonstrated a small or null effect of attitudes on intentions, and identified 

subjective norm as the strongest predictor of PA behaviour (Dean et al., 2007).  

One reason for the discrepancy in the relative importance of the core TPB 

concepts for prediction of older adults’ PA may be in the definition of the target 

behaviour; as previously mentioned, some studies focused on specific activity types 

(Dean et al., 2007; Lucidi et al., 2006), while others addressed the influences of overall 
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PA (Gretebeck et al., 2007; Vallance et al., 2011). Furthermore, several studies included 

only older women (Conn, 1998; Conn et al., 1994; Conn et al., 2003; Vallance et al., 

2011); research using the TPB for understanding of PA in younger and middle-aged 

adults (aged 21–53 years) indicated that the model’s pathways are slightly different for 

women than men (Hamilton, Cox, et al., 2012). Finally, it is noteworthy that recruitment 

of participants in the existing studies tended to target a specific sub-population, such as 

postmenopausal women (Vallance et al., 2011), volunteers from exercise classes (Lucidi 

et al., 2006), or retirees from a university (Gretebeck et al., 2007). These recruitment 

strategies may not only contribute to the heterogeneity of research findings, but also 

preclude obtaining an understanding of key psychological processes that underpin PA 

decision-making in the broader older adult population, comprising men and women with 

various PA and education levels. Adopting the TPB to explain PA that is consistent with 

current PA guidelines (Department of Health, 2014) in a population of older men and 

women of varying PA levels and socio-economic backgrounds will allow this new 

knowledge to be applied to the understanding and promotion of PA in the wider 

population of older adults.  

Given that using theory to identify key targets in health behaviour interventions 

is likely to increase the effectiveness of these interventions in the general population 

(Fishbein & Yzer, 2003) and older adults more specifically (Chase, 2015), the lack of a 

solid theoretical base in explaining PA in older adults (Baert et al., 2011) may 

undermine the development of effective interventions to promote PA in later life. The 

TPB offers a useful theoretical framework for understanding PA in older adults. 

However, the model also presents with certain shortcomings in relation to explaining 

and changing health behaviours (Sniehotta et al., 2014), as also demonstrated by a 

systematic review of interventions based either on the original or a slightly modified 
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TPB model; the review found somewhat limited, albeit positive, effects of 24 

interventions reviewed for changing intentions and behaviour (Hardeman et al., 2002).  

Nevertheless, these limitations can present an opportunity for theory evolution 

(Armitage, 2015b; Schwarzer, 2008), especially as Ajzen himself stated that “there is 

nothing in the TPB to preclude addition of new predictors (2015, p. 132), “if it can be 

shown that they [additional predictors] capture a significant proportion of the variance 

in intention or behavior after the theory’s current variables have been taken into 

account” (1991, p. 199). Building on theoretical grounds of the TPB, an approach that 

allows for the investigation of multiple processes and concepts from different theories 

has, therefore, been used in the current program of research. A full description of the 

proposed integrative approach to understanding PA in older adults is presented in 

Section 3.3.1.    

3.1.2 Limitations of the theory of planned behaviour 

While the extant literature provides support for the applicability of the TPB in 

explaining and predicting health-related behaviours such as PA, the TPB has been most 

criticised for three main issues (Manstead, 2011; McLachlan & Hagger, 2011; Sniehotta 

et al., 2014). These issues include limited understanding of the origins of the belief-

based determinants; the intention-behaviour gap; and the focus on conscious, reasoned 

processes. These limitations can be addressed by adopting concepts and hypotheses 

from other theoretical models applied to understanding health behaviours, which can 

provide a more valid and comprehensive understanding of behaviour (Conner, 2015; 

Hagger, 2009). These complementary theories will be presented after outlining three 

key limitations of the TPB in the following sections.  
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3.1.2.1 Origins of the belief-based determinants   

The first limitation of the TPB entails the lack of clarity around the origins and 

development of beliefs underpinning the core TPB concepts. Existing interventions 

based on the TPB have been shown to produce a behavioural change and increase the 

likelihood of engaging in PA through addressing the beliefs that underlie a person’s 

behaviour (Downs & Hausenblas, 2005a). According to the TPB, people hold specific 

salient beliefs (i.e., behavioural, normative, and control) that are relevant to a given 

behaviour and which are hypothesised to guide individuals’ decision-making processes 

toward engaging in the behaviour in the future (Ajzen & Driver, 1992). There is 

evidence that TPB belief-based variables can, indeed, be useful for the prediction of 

various health behaviours (Hamilton, Cleary, White, & Hawkes, 2016; Hamilton & 

White, 2010a, 2011; McEachan et al., 2011) and that changing salient beliefs can result 

in behavioural change (Ajzen & Driver, 1991; Chatzisarantis & Hagger, 2005; White, 

Hyde, O’Connor, Naumann, & Hawkes, 2010). A narrative review of randomised 

controlled trials designed to challenge maladaptive control beliefs among older adults 

with a fear of falling found positive outcomes of such trials, including an increase in 

effective strategy use and a sense of control over falls (Lachman, 2006).  

While understanding the role of belief-based determinants of PA is important in 

designing PA interventions that are more likely to be effective in facilitating PA 

engagement, the TPB offers only a limited explanation of the origins of these 

determinants. For example, for behavioural beliefs, the TPB (Ajzen, 1991) postulates 

that these develop through experience with the behaviour by associations with other 

objects, characters, and events. Further, Ajzen (1991) stated:   

. . . control beliefs may be based in part on past experience with the behaviour, 

but they will usually also be influenced by second-hand information about the 
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behavior, by the experiences of acquaintances and friends, and by other factors 

that increase or reduce the perceived difficulty of performing the behavior in 

question (p. 196).    

More recently, Ajzen (2015) stated that such feedback can, by means of 

feedback loops, influence a person’s behavioural, normative, and control beliefs; in 

turn, these beliefs can then impact one’s intentions and actions in the future. While 

cognitive beliefs may, indeed, be influenced through a person’s experience and the 

associated feedback received on their enactment of a specific behaviour, this hypothesis 

offers only a limited opportunity to change these cognitions without the actual 

performance of the behaviour. This means that to elicit a positive change in PA 

behaviour, engagement in PA would need to provide positive consequences such as 

enjoyment or improved health, favourable reactions from others, and a perceived 

improvement of the control and ability to perform behaviour. However, in instances 

when a person has no or limited experience with a specific behaviour (e.g., not engaging 

in moderate levels of PA or not eating healthy food)—often the case in health behaviour 

interventions—such processes may be difficult to elicit outside an experimental 

situation. Hence, other more de-contextual and universal origins of human cognitions 

may provide a more useful understanding of the antecedences of older adults’ 

cognitions regarding PA.   

The advancement in understanding the origins of the TPB concepts of attitudes, 

subjective norm, and PBC can be accredited to Hagger and Chatzisarantis (2009), who 

suggested an alternative explanation of why certain beliefs are pursued and others are 

not. Specifically, Hagger and Chatzisarantis (2009) posited that the propositions of the 

SDT (Deci & Ryan, 2002) can lead a person to develop specific, TPB belief-based 

antecedents of intentions and behaviour. The integration of the TPB and SDT has 
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recently received empirical support in the PA domain (Hagger & Chatzisarantis, 2014; 

Hamilton, Cox, et al., 2012) and has been adopted also in the current program of 

research to advance understanding and prediction of PA in older adults. The SDT (Deci 

& Ryan, 2002) is presented in Section 3.2.1.  

3.1.2.2 Intention-behaviour gap 

The second limitation of the TPB concerns the discrepancy between intention 

and behaviour, known as the intention-behaviour gap (Orbell & Sheeran, 1998; 

Sniehotta, Scholz, et al., 2005). Meta-analytic studies across a range of health-related 

behaviours show that a person’s behavioural intention, considered as the most proximal 

determinant of behaviour according to the TPB (Ajzen, 1991), does not always translate 

into behavioural performance (Armitage & Conner, 2001; Gollwitzer & Sheeran, 2006). 

One of the most extensive reviews on this issue, including 10 meta-analyses, found that 

47% of those who reported intending to perform a specific behaviour, in fact, did not act 

on them; overall, intention explained only 28% of the variance in a given behaviour 

(Sheeran, 2002). More recently, in a meta-analysis, McEachan and colleagues (2011) 

found that the three core TPB concepts explained 44% of the variance in intention 

which, in turn, explained only 19% of the variance in behaviour. 

Reviewing extant literature, the problem of relatively poor translation of 

behavioural intentions into health-related behaviour first became apparent within the 

context of cervical screening test research. Following a sample of 166 women without 

previous screening, Orbell and Sheeran (1998) found that 57% of women who initially 

expressed willingness to take the test, did not realise their intentions within one year’s 

time. The low proportion of women who did follow through with their intentions 

highlighted the substantial discrepancy between the behavioural intention and the actual 

execution of the behaviour, leading to the formulation of the term “inclined abstainers”, 
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to characterise this particular group of individuals (Orbell & Sheeran, 1998, p. 159). 

While this study provided valuable insight into some of the potential variables 

influencing the intention-behaviour relationship (e.g., objective risk and vulnerability), 

it was not able to explain why some individuals with a positive motivation to act upon a 

specific health behaviour do so, while others—and in fact, a larger proportion of them—

do not.  

A similar gap between intentions and behaviour was also identified regarding 

PA behaviour. In a meta-analysis, Rhodes and de Bruijn (2013) found that among those 

who intended to engage in PA, 42% successfully enacted their intentions, while among 

non-intenders only 2% subsequently engaged in PA. They also found that 21% of the 

participants had no intention to be active, noting that “this finding yields important 

information, because traditional intention-based theories suggest that changing intention 

is the primary intervention target” (Rhodes & de Bruijn, 2013, p. 305). Based on the 

analysis of all included studies, the overall intention-PA gap was estimated to be 46%.  

The mismatch between intention and PA behaviour has also been observed 

specifically among older adults. Applying the TPB in a sample of postmenopausal 

women, Vallance and colleagues (2011) found that PA intention explained 23% of the 

variance in PA behaviour. However, this proportion dropped to 12% when they only 

included women who did not meet the recommended amount of PA. Similarly, in a 

sample of cardiac rehabilitation patients (mean age 59 years), Sniehotta and colleagues 

(2005) found that PA intentions explained 11% of the variance in PA behaviour. 

Additionally, in their study, the intention-behaviour gap was addressed by inclusion of 

post-intentional concepts, which were found to mediate the effects of intention on PA 

engagement (Sniehotta, Scholz, et al., 2005). 
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Accordingly, to bridge the intention-behaviour gap, the inclusion of other post-

intentional factors has been proposed (McLachlan & Hagger, 2011; Schwarzer & 

Luszczynska, 2008; Sniehotta, Schwarzer, Scholz, & Schüz, 2005; Wolff et al., 2016; 

Zhou, Gan, et al., 2015). This line of research acknowledged that behavioural intention 

is insufficient for predicting health behaviour (Gollwitzer & Sheeran, 2006; Orbell & 

Sheeran, 1998; Rhodes & de Bruijn, 2013), which resulted in a “theoretical distinction 

between a motivation phase, in which an individual forms an intention to adopt a 

precautionary action, and a volition phase, in which the aim is to implement an 

intention” (Sniehotta, Schwarzer, et al., 2005, p. 566). One such theory that enables an 

understanding of behaviour beyond the intention-focused TPB perspective is HAPA 

(Schwarzer, 2008). An overview and contribution of HAPA to the current program of 

research is provided in Section 3.2.2. 

3.1.2.3 Focus on conscious, reasoned processes 

The third limitation of the TPB, which adopted a reasoned action approach, is 

associated with the conceptualisation of the behaviour. The traditionally applied social-

cognitive approach understands human behaviour as a result of conscious, reflective 

processes and has, therefore, focused on investigation of concepts that have a strong 

rational component (Ajzen, 1991; Fishbein & Ajzen, 1975; Rosenstock, 1974). 

However, such an approach has neglected a non-conscious, automatic component 

(Chevance, Caudroit, Romain, & Boiché, 2016), which may also interact with an 

individual’s decision-making process, and subsequently, affect behavioural enactment 

(Hollands, Marteau, & Fletcher, 2016; Michie, van Stralen, & West, 2011; Sheeran et 

al., 2013). Recent research yields support for this premise by showing that both 

conscious, reflective and non-conscious, automatic processes simultaneously affect 

health behaviour (Maher & Conroy, 2015a; Presseau et al., 2014; Rebar et al., 2016). 
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In light of this evidence, the concepts of non-conscious processes, and 

specifically that of automaticity, have now permeated into various domains of 

psychological research, and have been the topic of recent reports and reviews (Bargh, 

Schwader, Hailey, Dyer, & Boothby, 2012; Sheeran et al., 2016; Sheeran et al., 2013; 

Strick et al., 2011). While there are several forms of automaticity (for a comprehensive 

review see Bargh et al., 2011), the current research program focused on goal-dependent 

or post-conscious automaticity, which “concerns skills and efficient thought processes 

that require the goal or intention to engage in them, but, once put in motion, operate 

very well with minimal attentional guidance” (Bargh et al., 2011, p. 600). It is proposed 

that motor skills to perform the behaviour, such as those involved in performing a 

specific exercise, can operate almost without a person’s conscious awareness, but only 

after the initial conscious intention to engage in this exercise had been made. In this 

way, the interaction between conscious and non-conscious cognitive processes occurs 

when a consciously set goal ignites non-conscious, automatic processes, which can 

subsequently support or impede the pursuit of this goal (Nordgren, Bos, & Dijksterhuis, 

2011).  

To date, a number of studies has demonstrated the role of non-conscious, 

automatic processes in predicting health behaviour (Allom, Mullan, Cowie, & 

Hamilton, 2016; Endrighi et al., 2016; Gardner, 2015b; Kaushal & Rhodes, 2015; 

Keatley, Clarke, & Hagger, 2012; Mullan et al., 2016; Verplanken & Melkevik, 2008). 

Specifically, habit strength, which has often been used as a measure of these automatic 

processes (Gardner, Abraham, Lally, & de Bruijn, 2012; Rebar et al., 2016), has been 

shown to be fundamental for behavioural enactment; thus, the concept of habit has been 

used to predict a range of health behaviours, including PA (Gardner, 2015b; Hamilton 
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& White, 2010c; Maher & Conroy, 2015b; Mullan et al., 2016; Verplanken & 

Melkevik, 2008).  

Although the dominant social-cognitive line of health behaviour research has, 

indeed, provided an important contribution for understanding of motivational and 

volitional determinants of health-related behaviours, there is a growing body of research 

highlighting the role of non-conscious (automatic) processes for explaining health 

behaviour decision-making (Hagger, 2016; Presseau et al., 2014; Sheeran et al., 2016; 

Sheeran et al., 2013). In fact, this research has very recently been systematically 

reviewed in the context of PA specifically (Rebar et al., 2016). The line of research that 

acknowledges the effects of both conscious and non-conscious processes on health 

behaviour has drawn from dual-process models (Evans, 2008), which are presented in 

Section 3.2.3.   

3.2 Complementary Theoretical Approaches 

The three main limitations of the TPB, as discussed above, can be addressed by 

integrating the original TPB model with concepts from other theories (Conner, 2015). 

Extant literature yields support for improving the applicability of the TPB for prediction 

of health behaviours, including PA (Allom et al., 2016; Hamilton & White, 2008; 

McLachlan & Hagger, 2011; White et al., 2012), by demonstrating that the effects of 

core TPB constructs on behaviour are in part dependent on the effects of constructs 

derived from alternative theoretical models. Specifically, the main shortcomings of the 

TPB (i.e., lack of understanding the origins of belief-based determinants, intention-

behaviour gap, and conceptualisation of behavioural decision-making as a conscious 

process) can be addressed by integrating the TPB with aspects from the SDT, HAPA, 

and dual-process models. Full descriptions of these three theoretical approaches and the 
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empirical and theoretical justification for their integration with the TPB are provided 

below.         

3.2.1 Self-determination theory and autonomous motivation  

The SDT (Ryan & Deci, 2000) is an organismic theory of human motivation 

combining two perspectives. One perspective is that of humanistic, psychoanalytic and 

developmental theories which view a person as inherently developing, growing, and 

being driven towards internal integration or a coherent sense of self, while the second 

perspective originates from behavioural and social-cognitive theories which understand 

a person as a collection of various selves that respond to external social cues. It is 

reasonable to apply this integrating view to an understanding of health behaviour 

because it acknowledges the dialectic relationship between individuals and their social 

and physical contexts. While individuals may be driven by an inherent need for 

psychological growth and integration of self, the social-environmental conditions may 

or may not support these innate tendencies for human growth and development (Gay, 

Saunders, & Dowda, 2011). In the words of Deci and Ryan: “to the extent that an aspect 

of the social context allows need fulfilment, it yields engagement, mastery, and 

synthesis; whereas, to the extent that it thwarts need fulfilment, it diminishes the 

individual’s motivation, growth, integrity, and well-being” (2002, p. 9).  

The key premise of the SDT is that human motivation differs in terms of quality 

and can be depicted along a continuum of relative autonomy or self-regulation (referred 

to as perceived locus of causality), ranging from amotivation, through controlled 

motivation, to autonomous motivation (Deci & Ryan, 2002). The continuum of self-

regulation is depicted in Figure 3.2. At the end of the non-self-determined part of the 

continuum is amotivation, which in contrast to motivation, reflects a state of lacking any 

intention to engage in behaviour. The middle part of the continuum represents different 
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degrees of extrinsic motivation, when individuals feel less autonomous and more 

pressured and controlled in their actions, and perform the behaviour predominantly for 

extrinsic motives. Finally, located at the self-determined end of the continuum is 

intrinsic motivation, a state where individuals engage in an activity out of personal 

interest and satisfaction, experiencing a sense of personal choice and autonomy in 

pursuing the behaviour, which is not contingent on external demands or incentives.  

 

Figure 3.2. The self-determination continuum with types of motivation and regulation. 

According to the SDT (Deci & Ryan, 2002), behaviours that are extrinsically 

motivated differ in their degree of internalisation and integration with an individual’s 

personal values and self, which is reflected in four types of behavioural regulation. The 

two more controlling forms of extrinsic motivation are external and introjected 

regulation, followed by identified regulation, with integrated regulation as the most 

autonomous form. External regulation involves performing the behaviour to satisfy an 

external demand or to obtain a reward, while introjected regulation reflects external 

pressures that have already been internalised but not yet accepted as part of self. Thus, 

the latter type of internalisation is associated with feelings of guilt and shame that an 

individual tries to avoid by performing the relevant behaviour.  

While the introjected regulation is still controlling in its nature, identified 

regulation is a more autonomous form of extrinsic motivation. In this instance, an 

individual perceives the behaviour as personally important and experiences a higher 
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degree of autonomy in performing it, but this behaviour is typically not part of an 

individual’s core values. Integrated regulation is the most autonomous form of extrinsic 

motivation because an individual has already integrated the behaviour within their 

authentic self and performs it out of a feeling of choice and autonomy. Although 

integrated regulation is considered a form of autonomous motivation, behaviours that 

are integrated are still performed to obtain personally important outcomes (rather than 

out of inherent interest and enjoyment which is associated with intrinsic regulation).  

The SDT has been applied to the prediction of a range of health-related 

behaviours such as smoking cessation (G. C. Williams et al., 2006), healthy eating 

(Hagger, Chatzisarantis, & Harris, 2006; Keatley et al., 2012), weight control (Teixeira, 

Silva, Mata, Palmeira, & Markland, 2012), and PA (Fletcher, 2016; Hagger & 

Chatzisarantis, 2009; Keatley et al., 2012; Markland, 2014; McLachlan & Hagger, 

2011; Niven & Markland, 2016; Sebire et al., 2016; Teixeira, Carraça, Markland, Silva, 

& Ryan, 2012). The domain of PA has benefited from application of the SDT by 

highlighting that specific types of motivation can differentially affect PA behaviour (see 

Figure 3.3 for a schematic diagram of the relationship between types of motivation and 

PA). Overall, empirical research supports the theoretically predicted pattern of those 

who engage in regular PA having a high degree of intrinsic motivation (Thøgersen-

Ntoumani, Shepherd, Ntoumanis, Wagenmakers, & Shaw, 2016) and more autonomous 

forms of extrinsic motivation (integrated and identified regulation), while at the same 

time having low levels of controlling types of motivation (introjected and external 

regulation) and amotivation (Duncan, Hall, Wilson, & Jenny, 2010; Ferrand, Martinent, 

& Bonnefoy, 2014). Conversely, those who engage in PA less frequently, tend to have 

low levels of intrinsic motivation and moderate levels of introjected regulation (Ferrand 

et al., 2014).  
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Figure 3.3. Types of motivation in relation to regular physical activity behaviour.   

Using the SDT in the context of PA in older adults, research confirms the 

theoretical distinction of different types of motivation and positive motivational 

outcomes of autonomous motivation (Kosma, 2014). Ferrand and colleagues (2014) 

found that adults aged 70 years and older who engaged in regular exercise and were 

classified as “highly self-determined” reported higher PA levels and also scored higher 

on several domains of the health-related quality of life compared to the “moderately 

introjected group”. Those with higher levels of intrinsic motivation reported less 

discomfort and limitations due to physical or mental health, as well as less bodily pain 

than those with less intrinsic motivation and moderated levels of introjected regulation. 

However, the two groups did not differ in their self-reported physical function, sense of 

vitality, or general health perception. The latter finding is important in the context of 

ageing, because it implies that a person’s motivation may, at least in part, supersede the 

impact of one’s physical health and associated age-related limitations on PA 

engagement (Kosma, 2014). 

Also in relation to PA, recent research has provided support for the integration 

of the SDT with the TPB (Hagger & Chatzisarantis, 2009; Hagger, Sultan, et al., 2016; 

Hamilton, Cox, et al., 2012; McLachlan & Hagger, 2011). The theoretical justification 
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for this integration lies in the link between motivational regulations, as proposed by the 

SDT, and belief-based decision-making constructs, following the TPB. More 

specifically, as outlined by Hagger and Chatzisarantis (2009), autonomous motives, 

which originate from the need to satisfy basic psychological needs, are proposed to 

impact behavioural intention through the mediating role of proximal determinants of 

intentions, namely attitudes, subjective norm, and PBC. People who engage in PA 

mainly for autonomous (self-determined) reasons (e.g., out of enjoyment and because 

PA fits within their personal value system), are more likely to form intentions to be 

active and also actively pursue PA activities because such autonomous motivation is 

likely to facilitate social-cognitive processes underlying a person’s attitudes, perceptions 

of others’ approval, and perceptions of control regarding PA behaviour. As such, 

engagement in PA is expected to provide an individual with a sense of competence and 

autonomy, thereby satisfying their psychological needs (Deci & Ryan, 2002).    

Previous research yields support for the link between the SDT and the TPB by 

showing that autonomous motivation has positive effects on behavioural performance 

and leads to greater behavioural maintenance (Deci & Ryan, 2008a), as well as greater 

program adherence (Thøgersen-Ntoumani, Shepherd, et al., 2016). In a meta-analysis 

including 32 studies that have integrated the SDT and the TPB, Hagger and 

Chatzisarantis (2009) tested a mediation model in which the effects of autonomous 

motivation on behavioural intention were mediated by attitudes, subjective norm and 

PBC. They concluded that “the analysis provides evidence for integration to achieve 

complementary explanations: self-determination theory offers insight into the origins of 

intentional behaviour and the TPB provides the mechanism by which autonomous 

motives are translated into health-related behaviour” (p. 191). 
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Congruent with these findings, Hamilton and colleagues (2012), investigating 

PA among parents of young children, found that the effects of autonomous motivation 

were fully mediated through the three TPB variables, which, in turn, exhibited strong 

and direct effects on PA intention. Further, the indirect effects of autonomous 

motivation on PA intention were the strongest via attitudes, while the weakest effects 

were found via subjective norm. In addition, there were some differences in the model 

pathways between sexes, with the mediating role of subjective norm in the autonomous 

motivation-intention relationship being stronger for mothers than fathers (Hamilton et 

al., 2012). 

Cumulatively, the empirical evidence for the integration of the SDT and the TPB 

is consistent in demonstrating that autonomous forms of motivation can enhance social-

cognitive determinants on health behaviour decision-making. Specifically, individuals 

who are motivated to engage in a specific behaviour out of personal interest, enjoyment, 

and satisfaction, are more likely to formulate cognitions (e.g., perceive the behaviour as 

having favourable outcomes, approved by salient others, and under their control) that 

will lead to behavioural performance compared to individuals who are driven by more 

controlled motivation (Hagger & Chatzisarantis, 2009). Thus, integrating the SDT with 

the TPB may be helpful in understanding the motivational basis of PA in older adults by 

elucidating the psychological processes underpinning PA engagement in later life. In 

particular, the current research program investigated the influences of autonomous 

motivation from the SDT on older adults’ PA intention and behaviour by testing its 

indirect effect via TPB constructs (i.e., attitudes, subjective norm, and PBC) and also its 

direct effect on PA behaviour.  
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3.2.2 Health action process approach and planning 

As noted previously, a prominent criticism of the TPB has been the intention-

behaviour gap (Sheeran, 2002; Sniehotta, Scholz, et al., 2005). One approach to 

overcoming this gap is to include in the health behaviour model factors that may 

regulate the process between intention and behaviour (Gollwitzer & Sheeran, 2006; 

Sniehotta, Scholz, et al., 2005). HAPA, developed by Schwarzer (2008), was designed 

to address the missing link in understanding the relationship between intention and 

health behaviour by proposing specific post-intentional factors that may bridge the 

intention-behaviour gap.  

HAPA proposes a distinction between a pre-intentional motivation phase which 

leads to behavioural intention, and a post-intentional volition phase which leads to the 

actual behaviour (Schwarzer, 2008). Acknowledging that forming an intention is 

insufficient for successful performance of the behaviour (Webb & Sheeran, 2006), the 

model proposes that specific self-regulatory processes within the volitional phase can 

facilitate the enactment of the behavioural intention. Self-regulatory strategies—defined 

as an individual’s efforts to overcome spontaneously learned, habitual responses to 

situational cues (Sniehotta, Schwarzer, et al., 2005)—can, by means of mental 

simulation, help to bridge the gap between intention and behaviour. Self-regulatory 

strategies have more recently been frequently the focus of health behaviour research 

(Fleig, Pomp, Parschau, et al., 2013; Gellert, Ziegelmann, Lippke, & Schwarzer, 2012; 

Reyes Fernández et al., 2015; Scholz, Schüz, Ziegelmann, Lippke, & Schwarzer, 2008; 

Wolff et al., 2016) and a prominent topic of contemporary discussions among experts in 

the field (Hagger, Luszczynska, et al., 2016). A key self-regulatory strategy in the 

volitional phase is planning.  
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According to HAPA, planning, comprising two sub-constructs (i.e., action 

planning and coping planning), can contribute towards translating the intention into 

desired behaviour (Schwarzer & Luszczynska, 2008). Both types of planning present a 

prospective self-regulatory strategy, with action planning referring to the mental 

presentation of specific situational characteristics and actions (i.e., where, when, and 

how to perform the behaviour), and coping planning including representations of the 

strategies on how to overcome anticipated obstacles to performing the behaviour. Thus, 

in addition to contemplating the instructions to perform a behaviour, as enabled with 

action planning, an individual with high coping planning will also consider possible 

scenarios of how to cope with any challenging situations that may hinder or prevent 

them from performing a behaviour. For example, an individual with high planning 

control, who has decided to adopt a new exercise routine, will plan strategically the 

steps of where, when, and how they will engage in exercise, while a person with 

prominent coping planning will also consider potential alternative scenarios in case of 

challenging situations, such as bad weather or time limitations.  

Although there is ample support in the empirical literature for the utility of 

HAPA concepts of action planning and coping planning for facilitating the intention-

behaviour relationship (Hagger & Luszczynska, 2014), there is limited and somewhat 

equivocal evidence from studies that have applied the variables specifically for the 

prediction of PA among older adults (Caudroit et al., 2011; D. P. French et al., 2014; 

Warner et al., 2016; White et al., 2012; Wolff et al., 2016). Some of these studies were 

outlined previously in Section 2.8.3.2. For instance, while a study by Caudroit and 

colleagues (2011) on retired individuals showed that intentions directly predicted PA, 

without the mediating effect of planning, these findings contradict research on PA 

among younger participants (Reyes Fernández et al., 2015), adults (Fleig, Pomp, 
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Schwarzer, et al., 2013), and older rehabilitation patients (Sniehotta, Schwarzer, et al., 

2005), which found that planning, indeed, can facilitate PA behaviour by mediating the 

intention-behaviour relationship.  

Further, White and colleagues (2012), applied an extended TPB-based program 

by including education about effective planning to older adults with diabetes and 

cardiovascular disease, to overcome potential barriers in enacting participants’ PA 

goals. Their results showed that the inclusion of planning strategies facilitated PA in the 

short term, but not in the long term. However, a recent intervention study including 

individuals in rehabilitation programs (aged 17–76 years, average age 49.5 years), 

which included provision of follow-up sessions that promoted planning, self-efficacy, 

and perceived satisfaction with their PA-related outcomes, indicated that changes in 

exercise were mediated by changes in action planning at 18 months after rehabilitation 

(Fleig, McAllister, Chen, et al., 2016). In addition, changes in PA habit strength were 

mediated by PA behaviour and planning, implying a potential for a complementary 

effect of volitional strategies and automatic, habitual regulatory processes on PA 

behaviour. Given limited knowledge of the role of volitional concepts (i.e., action 

planning and coping planning) to date, further investigation of these processes in older 

adults specifically is warranted. 

Including volitional factors within models of health behaviour can add important 

theoretical value because it overcomes the “gap” in the intention-behaviour relationship 

(Hagger & Luszczynska, 2014, p. 2), and considers a person’s use of self-regulatory 

strategies as a facilitator of health-enhancing behaviours. Thus, considering volitional 

factors may be useful for improving our understanding of the psychological processes 

underpinning PA in older adults. Therefore, knowledge about if and how volitional 

factors (e.g., action planning and coping planning) may facilitate the translation of 
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intentions into older adults’ PA could inform interventions aiming to increase PA 

among older adults, by guiding the selection of relevant BCTs to prompt self-regulatory 

strategies in the volitional phase of the behaviour change process.  

3.2.3 Dual-process models and habit 

While prevailing health behaviour theories tend to conceptualise health 

behaviour as a result of conscious, reflective processes (Ajzen, 1991; Schwarzer, 2008) 

other, non-conscious, automatic processes might also shape individual health behaviour 

decision-making (Bargh et al., 2012; Evans, 2008; Hagger, 2016; Hollands et al., 2016; 

Sheeran et al., 2016; Sheeran et al., 2013). Empirical evidence has also shown that non-

conscious, impulsive factors (in addition to conscious factors) affect health behaviour, 

including PA (Presseau et al., 2014). Such dual-processing involved in health behaviour 

decision-making has its neurological basis, with studies showing that controlled 

processes, “associated with awareness, intention, effort, and the capacity for 

interruption”, have distinct neurocognitive pathways from those involved in automatic 

cognitive processes, which lack one of those features (Lieberman, 2007, p. 260). Thus, 

despite human decision-making processes being traditionally considered to be guided 

solely by conscious thought (Bargh et al., 2012), a more recent position within theory 

and research is that “integrating conscious and non-conscious thought allows decision-

makers to enjoy the best of both worlds” (Nordgren et al., 2011, p. 511).  

An approach that considers both conscious, reflective and non-conscious, 

automatic processes is captured in a range of dual-process theories of motivation 

(Evans, 2008). These theories share a commonality of adopting an overall dual-process 

framework which distinguishes between conscious (reflective) factors and non-

conscious (automatic) factors that affect health behaviour (Hagger, 2016). In the context 

of non-conscious processes and health, habit theory has been crucial for understanding 
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human action in relation to health behaviour (Gardner, 2015b). For the purposes of 

providing a theoretical background to the integration of automatic processes (i.e., 

engaging in the behaviour in a habitual manner), the theoretical framework of the RIM 

developed by Strack and Deutsch (2006) will be explained first.  

Strack and Deutsch (2006) distinguished between two systems, including a 

reflective (explicit) and impulsive (implicit) system, which are proposed to jointly guide 

human behaviour. Specifically, the reflective system affects behaviour through 

activation of stored knowledge and is responsible for making reflective judgements and 

decisions about the behaviour. In contrast, the impulsive system affects behaviour 

through activation of re-presentations of the concepts that are formed through repeated 

associative links among elements of the behaviour that are temporally or spatially 

connected. As such, the impulsive system entails non-conscious, automatic activation of 

the behavioural schemas acquired through repetition, while the reflective system 

involves conscious cognitive processing of the knowledge about the behaviour.  

Given different operating systems, the reflective system, which depends on a 

person’s intention and is based on rule-based reasoning, operates slowly and can be 

disrupted by other processes, while the impulsive system, which operates through the 

activation of associative links, is fast and requires less cognitive effort (Strack & 

Deutsch, 2004). This implies that in suboptimal conditions (e.g., when cognitive 

resources are limited), an individual’s behaviour is more likely to be guided by 

impulsive processes, whereas in conditions when cognitive resources may be more 

freely available, the same behaviour may be more strongly influenced by one’s 

reflective decisions and judgements. While both systems tend to produce a joint and 

synergistic effect on one’s behaviour, they can also act in a competing, antagonistic 

manner (Strack & Deutsch, 2006). The specific interactions between reflective and 
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impulsive systems will depend on the stage of processing and the behaviour under 

consideration (Bargh et al., 2012). 

Application of both reflective and automatic factors has more recently been 

recognised as an important avenue of research for elucidating health behaviour 

decision-making (Mullan et al., 2016; Presseau et al., 2014; Sheeran et al., 2013), and 

PA specifically (Allom et al., 2016; Cheval, Sarrazin, Isoard-Gautheur, Radel, & Friese, 

2015; Keatley et al., 2012; Rhodes, de Bruijn, & Matheson, 2010). For example, 

Keatley and colleagues (2012) tested the effects of explicit and implicit motivation on 

three health-related behaviours (i.e., PA, condom use, and healthy eating) among 

undergraduate students. They found that implicit motives predicted participants’ PA, but 

not condom use or healthy eating. This finding, albeit only partially supporting the 

effects of implicit motivation, implies that automatic processes can, indeed, facilitate 

PA behaviour. Arguably, automatic processes are particularly important for behaviours 

that have been habituated through frequent repetition over time; such behaviours are 

stored in the memory as a schema which is easily accessible and triggered by an 

external cue (Verplanken & Melkevik, 2008).  

Empirical literature shows that different factors can serve as a cue of the 

behaviour, including time of day, other people, or one’s mood (Wood, Tam, & Witt, 

2005). For instance, a study investigating PA in Australian adults found that consistent 

engagement in PA with the same people and in the same mood was associated with 

greater PA automaticity, while engagement with the same people at the same time was 

linked to engagement in more PA (Pimm et al., 2015). The link between consistency of 

cues and PA automaticity and behaviour supports the conceptualisation of the habitual 

formation, which, according to Lally and Gardner (2013) entails a sufficient context-

dependent repetition of the behaviour. This means that the behavioural performance 
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initially may be a result of one’s premeditated intentions, but may become automated 

when this behaviour has been repeated enough to become habitual. Once the behaviour 

is habitual, its performance depends less on the intention and more on the strength of the 

habit (Fleig, McAllister, Chen, et al., 2016). Thus, given empirical evidence that human 

behaviour can be contextually cued (Pimm et al., 2015; Wood et al., 2005), it seem 

reasonable to assume that health behaviour engagement will involve both the reflective 

pathway, “whereby a cue initiates rule-based deliberation, which directs behaviour 

slowly and effortfully”, and the impulsive pathway, where the “perception of cues 

activates low-level context-behaviour associations, which prompt behaviour rapidly and 

efficiently, with minimal forethought” (Gardner, 2015b, p. 278). It is noteworthy to 

mention, however, that different processes can be involved across different stages of the 

habit-formation process (Lally & Gardner, 2013).  

More recent discourses within habit theory have highlighted some limitations in 

the conceptualisation and measurement of habit (Gardner, 2015a; Verplanken & 

Melkevik, 2008). Specifically, research has provided support for the distinction between 

past behavioural frequency and automaticity aspect of habit (van Bree et al., 2015; 

Verplanken & Orbell, 2003). While repetition frequency may be necessary for habit 

formation, the key process by which the habitual impulse is translated into action is the 

automaticity (Gardner, 2012). Thus, by means of a learnt response, the presence of a 

relevant cue, such as exercise equipment or time of day, will directly activate the 

habitual impulse (i.e., initiate the exercise), without deliberate effort and conscious 

awareness (Gardner, 2015a). Recent empirical studies have, therefore, used only the 

automaticity, “the active ingredient of habit-behaviour relationship” (Gardner et al., 

2012, p. 102), as an indication of non-conscious, automatic processes that can exert 

influence on health behaviour (Maher & Conroy, 2015a).  
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Despite the heterogeneity of discourses on the definition and role of habit for 

behavioural enactment, the concept of habit has received substantial support within PA 

research (Allom et al., 2016; Gardner, 2015b; Kaushal & Rhodes, 2015; Rhodes et al., 

2010; Verplanken & Melkevik, 2008). This evidence implies that habit strength, as a 

form of behavioural automaticity (Gardner, 2015b), may impact PA parallel to other, 

conscious, motivational and volitional processes, in accord with the dual-process 

theories (Evans, 2008; Strack & Deutsch, 2004). However, less is known about how 

these processes by which the habitual impulse might be translated into PA operate in the 

context of other potentially competing psychological processes, specifically among 

older adults. Extant research focusing on adults indicates that habit strength is positively 

related to PA behaviour (Allom et al., 2016; Chatzisarantis & Hagger, 2007; Mullan et 

al., 2016), and is often even a better predictor of behaviour than intention (Armitage & 

Conner, 2001), implying that there are at least some aspects of PA which are effected by 

automatic processes. 

Understanding the role of habit for prediction of health behaviour may be 

especially applicable within the context of the ageing process which is often associated 

with memory declines (Danner, Aarts, & de Vries, 2007). Research shows that 

automatic memory processes tend not to decline with age (Park, 2000), and remain 

preserved even when effortful recollection fails. Indeed, limited evidence investigating 

the role of automatic processes for understanding health behaviours among older adults 

indicates that automatic processes such as habits are important for execution of health-

related behaviour in later life (Liu & Park, 2004). This suggests that exploration of non-

conscious, automatic processes in combination with other (i.e., motivational and 

volitional) processes, within the context of older adults’ PA, could provide novel 

information and inform the development of interventions aiming to challenge existing, 
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often sedentary habits of older adults (Harvey et al., 2013), to facilitate a more active 

lifestyle. A recent study by Fleig and colleagues (2016) suggests that PA interventions 

where participants are assisted in using self-regulatory strategies such as action planning 

may be particularly effective for promotion of habitual PA engagement in older adults. 

While it appears that both conscious, reflective and non-conscious, automatic 

processes may influence health behaviour (Allom et al., 2016; Maher & Conroy, 2015a; 

Presseau et al., 2014), a clear understanding of these different processes guiding PA 

specifically in older adults is still limited. The current research program aims to add 

evidence to this knowledge gap by testing the applicability of an integrative approach to 

understand PA decision-making in older adults, by simultaneously considering 

reflective (including motivational and volitional factors) and automatic (habitual) 

processes. As such, the findings of the current research program can provide a 

significant contribution to understanding the multiple (conscious and non-conscious) 

processes underpinning older adults’ PA decision-making. Such knowledge can then 

inform the selection of relevant BCTs that may activate both conscious and non-

conscious cognitive processes; given that these processes may jointly guide PA (Maher 

& Conroy, 2015b), such an approach may be more effective in increasing older adults’ 

PA.  

3.3 Integrative Theoretical Models 

A single psychological theory includes a very limited number of possible 

influences and excludes other potentially relevant concepts (Michie et al., 2011). Thus, 

interventions based on a single theory may be limited in their ability to explain the 

regulatory mechanisms behind behaviour change (Hagger, 2009). Although commonly 

applied psychological theories to date have been invaluable to our knowledge on 

behavioural change, as previously discussed, these theories have their unique 
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shortcomings and limitations (e.g., Sniehotta et al., 2014), undermining the 

development of effective health behaviour interventions. Alternative approaches to such 

single-theory approaches have, therefore, been proposed (Abraham, Kelly, West, & 

Michie, 2009; Conner, 2015; Gainforth, West, & Michie, 2015; Hagger, Sultan, et al., 

2016). Further, integrative models of health behaviour, including concepts from various 

theories such as the TPB (Ajzen, 1991), HAPA (Schwarzer, 2008), and SDT (Deci & 

Ryan, 2002) have been developed (Hagger & Chatzisarantis, 2014; Hamilton, Cox, et 

al., 2012). Three noteworthy integrative models have advanced our knowledge about 

health behaviours, and specifically about PA-related behaviours. These models include 

the integrative model of behavioural prediction (Fishbein & Yzer, 2003), integrative 

model of parental physical activity for parents of young children (Hamilton, Cox, et al., 

2012), and the integrated behaviour change model (IBC; Hagger & Chatzisarantis, 

2014).  

Hamilton and colleagues (2012) applied the TPB, complemented with concepts 

from the SDT (i.e., autonomous motivation) and HAPA (i.e., planning), to investigate 

the processes guiding PA among parents with young children, who, similar to older 

adults, are considered to be at-risk for physical inactivity. Results supported the 

integrative model by showing that PA intention was fully mediated by autonomous 

motivation, and the effects of TPB variables on PA at 1 week follow-up were partly 

mediated by planning. However, this model accounted only for conscoius, reflective 

processes and did not account for potential effects of non-conscious, automatic 

processes on PA.  

As previously mentioned, the TPB does not explicitly consider that automatic 

processes beyond a person’s conscious control may also influence a person’s behaviour 

(Ajzen, 1991). Overcoming this limitation, Hagger and Chatzisarantis (2014) integrated 
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within the model not only autonomous motivation and volitional variables (i.e., action 

planning), but also included a direct path from implicit constructs on the intention-PA 

relationship. The central part of the IBC model presents the TPB with the belief-based 

antecedents of intentions (i.e., attitudes, subjective norm, and PBC), while it integrates 

into the model the concepts from the SDT (Deci & Ryan, 2002) and dual-process 

theories such as the RIM (Strack & Deutsch, 2004). The IBC model is unique in that it 

integrates several psychological processes within the PA decision-making process; 

conscious (consisting of motivational and volitional factors) and non-conscious 

(automatic) processes.  

While extant theoretical and empirical evidence supports investigation of 

multiple psychological processes, such as those included in the TPB with SDT and 

dual-process models, to explain PA, there has, to date, been limited support for such an 

integration in explaining health behaviour within the older adult population. Recent 

empirical evidence from studies that did, however, adopt an integrative, dual-process 

approach to investigating habit formation among adult gym members suggests that both 

intentions and habit strength predict exercise behaviour (Kaushal & Rhodes, 2015). 

Further, in the context of habit formation, planning seems a prominent self-regulatory 

volitional strategy that may assist individuals in translating their premeditated intentions 

into actions (Hagger, Luszczynska, et al., 2016; Lally & Gardner, 2013).  

With a view to optimising the effectiveness of interventions aiming to increase 

PA among older adults, identification of key factors within these multiple processes 

could provide an indication of the appropriate BCTs. These techniques may target both 

conscious, reflective and non-conscious, automatic cognitive processes (Michie et al., 

2013). Thus, to identify these key factors, it seems reasonable to first assess a 

combination of motivational, volitional, and automatic processes in a motivational 
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sequence which would build on the well-validated TPB (Ajzen, 1991), while integrating 

constructs from other theories that may help better explain older adults’ decision-

making regarding regular PA. Drawing on the theoretical grounds outlined above, an 

integrative theoretical approach, presented in the next section, has, therefore, been 

adopted in the current research program.  

3.3.1 Integration of multiple processes 

3.3.1.1 Motivational processes 

Drawing on the TPB and SDT theoretical frameworks, it can be proposed that 

autonomous motivation, associated with behaviours performed out of free will, inherent 

enjoyment, and satisfaction (Deci & Ryan, 2008a), will provide the basis for core 

constructs from the TPB, and as such, have an indirect influence on PA behaviour 

(Hagger & Chatzisarantis, 2009). Specifically, it is proposed that autonomous 

motivation will enhance a person’s evaluation of the behaviour (attitudes), perceptions 

about the social approval of the behaviour by important others (subjective norm), and 

their perception of the behaviour being under their volitional control (PBC). The three 

TPB constructs, are, therefore, considered to mediate the effects of an individual’s 

autonomous motivation towards PA on intentions. The motivational sequence of effects 

integrating autonomous motivation from the SDT with the TPB is depicted in Figure 

3.4.  
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Figure 3.4. Integration of autonomous motivation with the theory of planned behaviour.   

Given that the SDT is based on the premise that human motivation is driven by 

innate psychological needs for autonomy, competence, and relatedness (Deci & Ryan, 

2002), the strength of the autonomous motivation is proposed to depend on the extent to 

which PA fulfils these needs, particularly the need for autonomy (Chatzisarantis, 

Hagger, & Smith, 2007). It is hypothesised that a person who engages in PA 

predominantly for autonomous reasons will more likely persist with PA engagement 

once any external (more controlled) influences (e.g., pressures, obligations, rewards) are 

absent (Deci & Ryan, 2008a). For example, an older adult who goes for a daily walk 

because of their inherent satisfaction, which is associated with feelings of joy, 

excitement, and pleasure, is assumed to form beliefs that are supportive of PA, such as 

an evaluation of PA behaviour as useful and enjoyable. Indeed, in a study informed by 

the SDT, adults’ perceptions of competence, autonomy, and relatedness were significant 

predictors of participants’ exercise-related well-being (Sylvester et al., 2014). In this 

way, the needs-based autonomous motivation from the SDT seems a suitable 

psychological concept to contribute toward understanding the origins of belief-based 

determinants of intention, as proposed by the TPB (Ajzen, 1991). Building on extant 

scientific evidence (Hagger & Chatzisarantis, 2009; Hamilton, Cox, et al., 2012), it can 
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be expected that the theoretical framework of human motivation provided by the SDT is 

well-suited to prediction of health behaviour such as PA, and also that its premises 

complement those of other health behaviour theories like the TPB.  

3.3.1.2 Volitional processes 

A prominent criticism of the TPB has been the inadequate relationship between 

intention and behaviour, previously described under the concept of the intention-

behaviour gap (Sheeran, 2002). Theoretical models such as HAPA (Schwarzer, 2008), 

therefore, suggested the inclusion of specific self-regulatory strategies to facilitate 

translation of intentions into action. As outlined in Section 3.2.2, HAPA stipulates that 

planning is one such cognitive strategy that may enable the realisation of intention in the 

volitional phase (Schwarzer & Luszczynska, 2008).  

By mentally representing the situational context (e.g., where, when, and how to 

perform the activity) in which the behaviour will be performed (i.e., action planning), as 

well as specific strategies to overcome any anticipated barriers to performing the 

behaviour (i.e., coping planning), an individual is more likely to implement their 

intentions (Fleig, McAllister, Chen, et al., 2016; Pimm et al., 2015; Sniehotta, 

Schwarzer, et al., 2005). As such, action plans are hypothesised to link behavioural 

outcomes with intentions through identification of specific cues that can trigger the 

intended behaviour, while coping plans protect intentions from being inhibited by any 

potential obstacles. By strengthening the intention-PA relationship, action planning and 

coping planning, therefore, can act as facilitators of intentions, and as such, have the 

potential to narrow the intention-behaviour gap (Hagger, Luszczynska, et al., 2016; 

Sniehotta, Scholz, et al., 2005; Wolff et al., 2016). Thus, testing potential effects of 

action planning and coping planning on PA, in accord with the HAPA model 
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(Schwarzer & Luszczynska, 2008), may improve understanding of older adults’ PA 

decision-making.  

3.3.1.3 Automatic processes  

As outlined in section 3.1.2.3, another notable limitation of the TPB is its focus 

on deliberative, rational factors (Ajzen & Driver, 1991), while not explicitly 

acknowledging other, non-conscious automatic influences on human behaviour (Michie 

et al., 2011). Several researchers (Allom et al., 2016; Conroy, Hyde, Doerksen, & 

Ribeiro, 2010; Kaushal & Rhodes, 2015; Maher & Conroy, 2015a; Sheeran et al., 2013) 

have recently, therefore, suggested integrating reasoned social-cognitive models with 

dual-process approaches (Evans, 2008). While research supports the utility of such dual-

process models (Allom et al., 2016; Mullan et al., 2016; Presseau et al., 2014), the 

extant literature using this approach to understand health-promoting behaviour, and 

more specifically PA-related behaviour, is limited (Fleig, McAllister, Chen, et al., 2016; 

Hagger, 2016; Kaushal & Rhodes, 2015). Furthermore, a dual-process approach has 

more often been applied to the prediction of health-risk behaviour which is considered 

to be less premeditated and planned (Gibbons, Houlihan, & Gerrard, 2009). However, 

studies that investigated the role of non-conscious, automatic processes within health 

behaviour research domain have provided encouraging insights into the dual pathways 

guiding health behaviour (Hollands et al., 2016; Presseau et al., 2014; Rebar et al., 

2016; Sheeran et al., 2013), including PA specifically (Conroy et al., 2010; Maher & 

Conroy, 2015b; Rebar et al., 2016). A visual representation of the integration of 

automatic processes, along with a volitional phase, in the model for PA is depicted in 

Figure 3.5.   
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Figure 3.5. Parallel effects of motivational, volitional, and automatic processes on 

behavioural enactment. 

The argument for the consideration of non-conscious processes for 

understanding and prediction of PA behaviour is built on previous research which 

implied that implicit cognitions are associated with PA (Calitri, Lowe, Eves, & Bennett, 

2009). The underlying mechanism behind this relationship is hypothesised to operate 

through frequency of performance, which leads to the development of mental 

representations or schemas of the behaviour, which then by associative links of implicit 

attitudes and habitual action can trigger the behaviour without a person’s conscious 

awareness (Lally & Gardner, 2013). It can, therefore, be assumed that implicit, 

automatic processes exhibit independent direct effects on PA behaviour (Hagger & 

Chatzisarantis, 2014). This suggests that the effects of automatic processes on PA may 

be independent of a person’s premeditated, reflective processes regarding a given 

behaviour. While particularly more structured forms of PA (e.g., gym work) typically 

do involve some level of conscious action and planning (e.g., in terms of time, location, 

and cost of the activity), other forms of PA (e.g., habitual walking to the nearby shops) 

may also involve more spontaneous cognitive processes (Keatley et al., 2012).  
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A growing body of recent evidence lends support to the integration of conscious, 

reflective and non-conscious, automatic processes for understanding PA in adults 

(Allom et al., 2016; Cheval et al., 2015; Kaushal & Rhodes, 2015), as well as for PA 

(Maher & Conroy, 2015b) and sedentary behaviour in older adults (Maher & Conroy, 

2015a). These studies indicate that adopting a dual-process perspective could provide a 

more comprehensive understanding of PA, and, thereby, increase the effectiveness of 

PA interventions for older adults, by generating a combination of cognitive processes 

(Nordgren et al., 2011). 

Given the above outlined limitations of the TPB (Ajzen, 1991), as one of the 

most commonly used social-cognitive models of health behaviour, the current research 

program, by adopting a theoretically integrative approach, was designed to identify 

influences on PA within both conscious and non-conscious psychological processes. As 

such, this knowledge helps to identify relevant BCTs to target in PA programs directed 

at this at-risk group. In fact, Hagger (2010) highlighted the need for research that would 

translate PA research into practice, while focusing on selected constructs from different 

theories when designing interventions that would effectively increase PA behaviour in a 

specific population. In identifying key factors that are important for PA in older adults, 

it is therefore useful to apply this theory-based knowledge to better understand the 

strategies of delivering and implementing such an intervention. 

3.3.2 Using theory to develop a physical activity intervention  

As was demonstrated in Section 2.6, the effectiveness of existing interventions 

to increase PA among older adults is limited (Chase, 2015; D. P. French et al., 2014). In 

addition, programs aiming to increase PA behaviour have also been shown to produce 

inconsistent effects on PA behaviours (Short, James, Plotnikoff, & Girgis, 2011), which 

are typically maintained only over the short term (Marcus et al., 2006). While a single 
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program typically consists of multiple intervention components or BCTs (D. P. French 

et al., 2014; Marcus et al., 2006), these components are often not clearly specified (S. D. 

French et al., 2012), thus preventing an understanding of the psychological processes 

that may facilitate PA behaviour. However, within the heterogeneity of PA 

interventions, as synthesised in the extant literature, programs developed on the grounds 

of an appropriate theory were found to be significantly more effective in increasing 

older adults’ PA than those with no use of theory (Chase, 2015).  

Recently, to improve the effectiveness of health interventions, various 

taxonomies of BCTs, including a wide range of theory-based constructs have been 

developed (Kok et al., 2015; Michie et al., 2013). These taxonomies provide a 

systematic overview of available BCTs, which can then be drawn upon when delivering 

an intervention for specific target audiences. Within the limited scientific literature that 

has investigated the effectiveness of strategies for promotion of PA specifically in older 

populations, research indicates that older adults benefit most from a combination of 

educational (cognitive) and behavioural intervention components (Chase, 2015). 

Specifically, BCTs that have most commonly been used in interventions aiming to 

increase PA in older adults included elements of prompting PA practice and providing 

instruction on how to perform activities (Chase, 2015). However, the techniques with 

the greatest positive effect on PA behaviour were found to consist of providing 

normative information about others’ behaviour, providing information on where and 

when to perform behaviour, and arranging social support (D. P. French et al., 2014).  

In developing health interventions, researchers have argued for the importance 

of recognising “that ‘one-size-fits-all’ behaviour change interventions are at best only 

partially effective in minority subgroups” (Hagger, 2010, p. 3), highlighting the need for 

a more tailored approach. In fact, formative research that could provide a better 
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understanding of decision-making processes regarding health behaviour in a specific 

group has recently been applied within the context of heathy eating (Vayro & Hamilton, 

2016). Formative research may also be essential for identification of key theory-based 

factors that underpin PA behaviour in older adults more generally and, thereby, may 

provide an indication of relevant intervention components to target (Michie, Johnston, 

Francis, Hardeman, & Eccles, 2008). However, there is currently little evidence about 

how to develop and deliver interventions aiming to facilitate PA among older 

individuals in practice. For example, there is limited understanding about which BCTs 

are acceptable and feasible in specific settings and for a specific target population (e.g., 

non-active older adults), undermining attempts to improve the currently limited efficacy 

of PA interventions. Thus, it may be useful to elicit directly from older adults—given 

their individual characteristics that may be associated with PA engagement—specific 

information about what they would like and benefit from, in terms of practical delivery 

of an intervention (Thøgersen-Ntoumani, Ntoumanis, et al., 2016). Such knowledge 

may assist researchers and program planners in developing and implementing initiatives 

that could facilitate regular PA more effectively.  

To achieve this aim, qualitative research that examines the acceptability of 

specific BCTs among older adults has been proposed as an appropriate step forward (D. 

P. French et al., 2014). A similar approach to developing intervention strategies has 

already been adopted in other domains of behaviour change, such as clinical practice 

behaviour, where one of the steps in this process included investigating “which 

intervention components (BCTs and mode(s) of delivery) could overcome the 

modifying barriers and enhance the enablers?” (S. D. French et al., 2012, p. 41). The 

current research program, therefore, building on extant literature and research conducted 
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in earlier stages of this program, also aimed to investigate the strategies for developing 

and delivering a PA intervention specifically for older adults.  

3.4 Chapter Summary   

Building upon empirical evidence on psychological theories and models applied 

to various health behaviours, including PA, this chapter has outlined the theoretical 

background guiding the current program of research. Specifically, it has described and 

explained why and how the TPB (Ajzen, 1991), as one of the most commonly applied 

frameworks for understanding and predicting health behaviour across diverse 

populations, has been integrated with other theories, to more thoroughly explain the 

psychological processes underpinning PA in older adults. Research has demonstrated 

that the SDT (Deci & Ryan, 2002), HAPA (Schwarzer, 2008), and dual-process models 

(Evans, 2008), can address some of the limitations of the TPB. Integrating the TPB with 

these complementary theories, to both build on the existing empirical power of the TPB 

and also enhance its utility in understanding and predicting health behaviour such as 

PA, has therefore been proposed (Conner, 2015). Thus, an integrative theoretical 

approach, using the TPB as the guiding theory, while integrating relevant concepts from 

alternative theories, has been applied in the current research focusing on PA among 

older adults.  

The current research program is the first to integrate conscious (motivational and 

volitional) and non-conscious (automatic) processes to an understanding of PA in older 

adults, a group at risk of declining PA. Applying such an integrative theoretical 

approach will not only advance current understanding of the psychological variables 

that can effectively explain the variance in older adults’ PA behaviour, but will also be 

useful in identifying a parsimonious set of key targets for development of a theory-

based intervention to increase their PA. Finally, this chapter outlined the gaps in 
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translating empirical findings into practice and the importance of integrating theory-

based knowledge into the process of developing interventions that would successfully 

increase PA engagement among older adults.  
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Chapter 4 

Overview of the Research Program 

In light of the empirical evidence outlined in Chapters Two and Three, along 

with the gaps existing in current scientific literature related to influences on PA in older 

adults, the research program focused on investigating the integration of conscious and 

non-conscious processes of decision-making to provide a more complete understanding 

of the motivational, volitional, and automatic processes guiding older adults’ PA 

behaviour. This research program also focused on identifying specific strategies to 

consider in PA interventions targeting older adults that map on to these multiple 

processes. Given the significant preventive effects of PA behaviour on age-related 

illness and disease and the increasing ageing population who are known to be at risk for 

physical inactivity, this program of research was designed to improve our knowledge 

and understanding of the multiple decision-making processes that underpin older adults’ 

PA engagement. Using an integrative theoretical approach to gain this understanding, 

the aims of this research program are of significance for the field of PA behaviour 

among older adults as well as to the field of health psychology and behavioural 

medicine more broadly. Although the research program used a mixed method design to 

explore and identify the influences on older adults’ PA, there are still some limitations 

resulting from the scope of the program. 

4.1 Scope of the Research Program 

First, this program of research did not investigate factors that may contribute to 

successful or active ageing more broadly. While PA has been found to improve overall 

well-being and quality of life in older adults (Windle et al., 2010), it presents only one 

of a wide range of contributing factors to the concepts of successful and active ageing. 
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Indeed, active ageing is not limited to PA, but refers to participation of older adults in 

physical, social, economic, and mental well-being domains (Walker, 2015). As such, it 

is beyond the scope of this research to consider all these aspects. Rather, this research 

investigated specifically the influences in relation to older adults’ engagement in PA 

behaviour.  

Second, this research program pertains to individuals who are able to engage in 

PA of at least moderate intensity. It is acknowledged that some individuals are not 

capable of engaging in regular PA in later life. Reasons for this may include age-related 

illness and disease such as coronary heart disease, back problems, and arthritis (AIHW, 

2016; Clarke & Bennett, 2013), or an injury which requires a medical procedure such as 

a hip replacement, which can, at least temporarily, substantially compromise a person’s 

previous PA level (Fleig, McAllister, Brasher, et al., 2016). However, there are also 

older adults whose capacities would allow them to be regularly physically active, but 

engage in little or no PA (Sims et al., 2014). The focus of the current research program 

was on older adults who are able to engage in PA of at least moderate intensity (which 

they experience as structured exercise or unstructured leisure activity), to improve the 

understanding of the decision-making processes involved in engaging in the level of PA 

that is known to gain health benefits (Department of Health, 2014). Although 

understanding of PA determinants in frail or institutionalised older adults is also an 

important avenue of research (Langlois et al., 2013), it is beyond the scope of the 

current research program.  

Third, caution is required in generalising the findings of this research to older 

adults living in rural and remote areas. The definition of PA adopted for the purposes of 

this research program allows for the consideration of physical work that is done within 

the context of one’s rural or farming property (rather than for the purpose of exercise). 
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However, the aim of the research program was not to understand PA specifically among 

older adults living in rural or remote areas. Therefore, the recruitment strategies used for 

this program of research targeted predominantly older adults living in major cities, and 

inner and outer regional areas, but not those residing in remote and very remote areas. 

Such focus targets the majority of the older adult population, because only 2.3% of the 

Australian population live in remote and very remote areas, and an additional 8.9% in 

outer regional areas (AIHW, 2016). 

Fourth, the aim of this research program was not to account for all potential 

influences on older adults’ PA. Rather, its focus was on the investigation of individual 

social-cognitive influences derived from theories of motivation, social cognition, and 

volition. Previous research supports the importance of understanding an individual 

perspective on health behaviour by showing that older adults’ perceptions of physical 

losses can affect a person’s use of health-related strategies, which can further support, 

or undermine, engagement in health behaviour such as PA (Wurm, Warner, 

Ziegelmann, Wolff, & Schüz, 2013). In addition, according to the social ecological 

model (Bronfenbrenner, 1994), the characteristics of the individual are at the core of 

influences of other levels (i.e., social, physical, and broader social and societal). This 

means that the influence of distal factors (e.g., social support, social norms, access to 

PA facilities, and availability of parks) depends on proximal characteristics of the 

individual (e.g., attitudes, skills, health). In this way, the focus of this research program 

was on investigating influences on PA in older adults on an individual level that took 

into account possible effects of other more distal factors. 

Fifth, while a reliable and valid PA measure is important for assessing the 

behaviour (Taraldsen, Chastin, Riphagen, Vereijken, & Helbostad, 2012), it has also 

been noted that “the method chosen to assess physical activity must depend on the 
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research problem being addressed and the constraints imposed by sample size, time, 

setting, and budget” (Dishman, Washburn, & Schoeller, 2001, p. 309). Considering this, 

it is important to acknowledge that the aim of the current research program was not to 

assess the prevalence of PA in older adults, which would necessitate the use of an 

objective PA measurement. Rather, the overarching research aim (i.e., to identify the 

key social-cognitive influences likely to impact older adults’ PA) enabled the use of a 

single-item PA measure, which has been found to be a valid and practical method for 

assessing PA behaviour in prior studies (Hamilton, White, & Cuddihy, 2012; Milton, 

Bull, & Bauman, 2010). Thus, while a single-item measure of PA may not be suitable 

for exact measurement of older adults’ PA behaviour, given the research aims, and also 

the fact that the target behaviour was defined with regards to the current PA guidelines 

(Department of Health, 2014), a single-item measure was chosen as the main 

assessment tool to measure PA behaviour in this research program. This choice was 

supported by research showing that self-report questionnaires, and specifically single-

item measures are considered valid indicators of whether PA guidelines are being met 

(Milton et al., 2010; Siebeling, Wiebers, Beem, Puhan, & ter Riet, 2012).  

Overall, despite the scope of the research program being correlational in nature 

and focusing on the multiple social-cognitive factors influencing an individual, the 

current research adds to the dearth of literature investigating PA behaviour in older 

adults. Furthermore, the research program used a novel, theoretically integrative 

approach to gain this understanding and investigated these influences on older adults’ 

varying levels of PA. Thus, the aims of the program of research are of significance to 

the empirical literature. 
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4.2 Research Aims  

The overarching aim of this research program was to gain a better understanding 

of PA in older adults using an integrative theoretical approach. Specifically, the research 

program aimed to identify the key social-cognitive influences likely to impact older 

adults’ PA derived from theories of motivation, social cognition, and volition, and to 

elucidate the multiple processes underlying these factors. To achieve this aim, four 

specific aims were outlined. The specific aims, together with a rationale for their 

inclusion, are presented below.  

4.2.1 Aim 1 

Use an integrative theoretical approach to explore multiple decision-making processes 

that are important for older adults’ PA behaviour.  

To date, dominant theories of health behaviour (Ajzen, 1991; Bandura, 1991; 

Rosenstock, 1974) have focused on the role of conscious social-cognitive processes, 

such as beliefs and intentions, as potential influences on health-related behaviour. 

However, empirical research indicates that intentions may be insufficient for ensuring 

behaviour change (Gollwitzer & Sheeran, 2006; Orbell & Sheeran, 1998; Webb & 

Sheeran, 2006). More recent evidence suggests that health behaviours such as PA are 

also influenced by self-regulatory, volitional processes (Hagger & Luszczynska, 2014; 

Zhou, Gan, et al., 2015), as well as by non-conscious, automatic processes (Maher & 

Conroy, 2015b; Sheeran et al., 2013), and that better understanding of this range of 

processes is warranted (Hagger, Luszczynska, et al., 2016; Rebar et al., 2016) in order 

to promote PA more effectively.  

While some theoretically integrative approaches that have simultaneously 

considered the effects of motivational, volitional, and automatic decision-making 

processes have recently been developed (Hagger & Chatzisarantis, 2014), an in-depth 
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understanding of these multiple processes and the interactions among them within the 

context of older adults’ PA is currently lacking. To fill this gap in the empirical 

literature and further current understanding of the factors influencing PA in older adults, 

a qualitative approach that could reflect the richness and complexity of older adults’ 

perceptions and experiences pertaining to various decision-making processes impacting 

PA, has been proposed (McDonald et al., 2015). Drawing on the theoretical framework 

of the IBC model for PA (Hagger & Chatzisarantis, 2014), the aim of exploring—using 

qualitative methodology—multiple cognitive processes (including motivational, 

volitional, and automatic processes) that may potentially impact PA in older adults has, 

therefore, important scientific implications as it can elucidate the complexity of 

decision-making processes underpinning PA behaviour in this at-risk group.   

4.2.2 Aim 2 

Use an integrative theoretical approach to identify key decision-making processes that 

predict older adults’ PA behaviour. 

Aim 2.1. Test a model that integrates the TPB and SDT to examine the effects of 

key motivational factors underpinning older adults’ PA intentions and behaviour.  

Despite previous research demonstrating that individuals’ motivation, or lack 

thereof (Gellert et al., 2015), is important for PA engagement in older age (Baert et al., 

2011; van Stralen et al., 2009), limited research has examined the underlying nature of 

older adults’ motivation in the context of PA. Understanding the origins of motivational 

factors with regards to PA, however, could provide an indication of core beliefs to target 

when promoting PA (Hagger & Chatzisarantis, 2014; Kosma & Ellis, 2014). According 

to the SDT (Deci & Ryan, 2002, 2008b), certain types of motivation (i.e., intrinsic 

motivation and autonomous forms of extrinsic motivation), related to satisfaction of 
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basic psychological needs (e.g., autonomy, competence), can facilitate PA engagement 

more than other, more controlling types of motivation (Kosma, 2014). 

Previous research has demonstrated that non-pressuring forms of motivation 

(i.e., intrinsic motivation and identified regulation) can promote the development of 

social cognitions that have a positive effect on PA motivation and regular PA 

engagement in adults (Hamilton, Cox, et al., 2012; Niven & Markland, 2016; Teixeira, 

Carraça, et al., 2012). Therefore, testing a model that integrates belief-based constructs 

from the TPB, namely attitude, subjective norm, and PBC (Ajzen, 1991) with the 

autonomous motivation from the SDT (Deci & Ryan, 2002) seems well suited to gain 

valuable insight into potential effects among the most important motivational factors 

that guide older adults’ PA decision-making. To date, this is the first study to test such 

an integrative model for the prediction of PA in older adults; therefore, the findings 

offer a more comprehensive understanding of motivational processes influencing PA in 

this age group.    

Aim 2.2. Test a dual-process model that integrates motivational, volitional, and 

automatic processes to examine the combined effects of these multiple processes on 

older adults’ PA behaviour.  

Prominent social-cognitive models of health behaviour, such as the TPB (Ajzen, 

1991), have typically focussed on conscious and effortful processes (Conner & Norman, 

2005), conceptualising behaviour as a result of reflective decision-making processes. 

However, recent research has questioned the predictive validity of the TPB and its 

components (Manstead, 2011; Sniehotta et al., 2014). More recently, researchers 

(Armitage, 2015b; Hagger, 2016; Rebar et al., 2016; Sheeran et al., 2013) have 

advocated for an advancement in understanding and predicting health behaviours by 

adopting a dual-process approach (Evans, 2008), which accounts for both conscious, 
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reflective and non-conscious, automatic cognitive processes, such as habits (Gardner, 

2015b). In addition, models such as HAPA (Schwarzer, 2008) show that specific self-

regulatory strategies within a volitional phase of the behaviour-change process can also 

influence behavioural enactment (Schwarzer & Luszczynska, 2008). As such, 

integrating conscious (motivational and volitional) processes with non-conscious 

(automatic) processes for prediction of PA in older adults seems timely and important 

given that such knowledge can provide evidence supporting a range of processes 

influencing older adults’ decision-making regarding PA and, thus, potential BCTs that 

can tap into these processes. By better understanding the collective effects of 

motivational, volitional, and automatic processes on older adults’ PA behaviour, the 

findings of the empirical study designed to answer this aim can, therefore, add to 

scientific literature on the multiple factors influencing older adults’ PA engagement.  

4.2.3 Aim 3 

Explore strategies for the development and implementation of intervention programs 

designed to increase PA in older adults, by investigating (a) the usefulness and 

acceptability of particular BCTs in facilitating PA and (b) the feasibility of 

implementing such techniques for older adults. 

Extant literature which has considered the efficacy of interventions aimed at 

increasing PA in older adults has indicated that BCTs used in these interventions have 

been able to produce only small effects on PA behaviour (D. P. French et al., 2014). In 

fact, there have been only a few variables identified as moderating the effectiveness of 

PA interventions for older adults, including the use of theory, mailed materials or audio-

visual media, and a combination of cognitive and behavioural strategies (Chase, 2015). 

Further, there is also evidence that PA interventions designed for younger individuals 

may be ineffective for older adults (D. P. French et al., 2014), and that existing PA 
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interventions targeting older adults may be ineffective due to BCTs included being 

inappropriate for this target group (Warner et al., 2016). These findings highlight that, 

while recent systematic reviews of PA interventions for older adults (Chase, 2015; D. P. 

French et al., 2014) provide invaluable information about potentially effective BCTs, a 

better understanding of the strategies for developing and implementing theory-based 

interventions, which would be acceptable and feasible for older adults (e.g., Thøgersen-

Ntoumani, Ntoumanis, et al., 2016), is warranted. 

While taxonomies of theory-based BCTs have been developed (Cane, 

Richardson, Johnston, Ladha, & Michie, 2015; Michie et al., 2013), an in-depth 

understanding of older adults’ preferences regarding specific BCTs is currently lacking 

(D. P. French et al., 2014). Lloyd and colleagues (2011) argued that, in order to increase 

the potential of health interventions to produce the desired change in a person’s 

behaviour, a systematic step-by-step process that would determine whether specific 

intervention components are acceptable and feasible for the target population is needed. 

Similarly, and specifically regarding PA in older adults, it has been suggested that 

future research should apply qualitative methods to explore the acceptability of specific 

BCTs that could facilitate PA among older adults (D. P. French et al., 2014). Indeed, the 

target group may present an invaluable source of information about strategies for how to 

best deliver a PA intervention (Hamilton & White, 2014; Thøgersen-Ntoumani, 

Ntoumanis, et al., 2016). Therefore, exploring, from an older adults’ perspective, which 

specific BCTs would be useful and acceptable for promoting PA, has important 

scientific value by adding to the evidence base of knowledge on strategies to develop 

interventions for facilitating PA in older adults. Additional significance of this aim lies 

in gaining a better understanding of the implementation strategies to ensure feasibility 

of specific BCTs within the realms of older adults’ everyday lives. Such knowledge can 



PHYSICAL ACTIVITY IN OLDER ADULTS                                                            97 
 

prove valuable in informing the attempts of researchers, practitioners, and policy 

makers, in their efforts to promote PA among older adults.  

4.3 Methodological Framework 

This research program comprised three stages, adopting both qualitative and 

quantitative research approaches. Stages Two and Three built on the findings from the 

previous stages; in this way, the selection of concepts to test in Stage Two was informed 

by findings in Stage One, and the selection of BCTs to investigate in Stage Three was 

informed by findings in Stages One and Two. The design of all three stages was also 

based on the empirical and theoretical findings in the extant scientific literature. Figure 

4.1 presents an overview of the three stages, along with key features of papers that 

resulted from each stage, and the research methodology chosen to pursue the specific 

aims of this research program.  
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Figure 4.1. A sequence of stages, their focus and aims, with resultant papers.   
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4.3.1 Mixed methods approach 

The aims of each stage of this research program guided the decision making 

regarding the methodological approach to use to address the research questions. 

Recognising inherent limitations of using either quantitative or qualitative 

methodological approaches to understand behaviour (Johnson & Onwuegbuzie, 2004), 

researchers have advocated for the adoption of a mixed-methods approach (Robinson, 

2011; Scott, 2007; Tashakkori, Teddlie, & Sines, 2012). Based on the arguments 

presented below, the current research program incorporated both quantitative and 

qualitative methods of inquiry.   

Traditionally, the emphasis of psychological research has been on predicting 

outcomes based on empirical- or theory-based hypotheses, which is often achieved by 

quantitative methods (Tashakkori et al., 2012). The main strengths of quantitative 

research include the ability to test and validate theories about how a specific 

phenomenon, such as regular PA behaviour, occurs, to provide empirical evidence about 

the specific mechanisms and processes that guide the behaviour in a given population or 

group of individuals, and to generate further theories to advance knowledge in the area 

of investigation (Robinson, 2011). However, it has been argued that quantitatively-

obtained descriptions without a qualitative perspective lack insight which would allow 

for phenomena to be understood more deeply (Toomela, 2007). Robinson (2011) 

highlighted the importance of complementing quantitative research with idiographic, 

qualitative knowledge by stating that “science is not just the development and testing of 

theory, it is also the endeavour to describe and explain objects and events” (p. 36). 

Likewise, Johnson and Onwuegbuzie (2004) criticised quantitative research for 

generating knowledge that is too abstract and general to be applied to specific contexts 

and individual cases. The authors suggested that a focus on theory or hypothesis testing, 
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rather than on theory or hypothesis generation, may result in a lack of comprehensive 

understanding of behaviour. Given the above limitations of quantitative research, over 

the past few decades researchers have increasingly adopted mixed-methods approaches 

to answer research questions (Tashakkori et al., 2012).    

Mixed-methods research is defined as “the class of research where the 

researcher mixes or combines quantitative and qualitative research techniques, methods, 

approaches, concepts or language into a single study” (Johnson and Onwuegbuzie, 

2004, p. 17). While quantitative studies are typically more problem-oriented and 

qualitative studies are more concerned with observing and understanding the context of 

a particular behaviour, these two distinct forms of inquiry may be effectively 

complemented to provide more comprehensive answers to research questions 

(Tashakkori et al., 2012). Braun and Clark (2014) noted that qualitative research offers 

rich insights into the lived experiences and perspectives of the target group that are 

different, albeit complementary to the information captured by quantitative methods. 

Indeed, qualitative studies are able to describe, in detail, a complex phenomenon within 

a specific population, such as regular PA in older adults (Ritchie & Lewis, 2013). 

Furthermore, qualitative methods can be used to generate tentative hypotheses and 

explanations as well as provide insights into a phenomenon which may have otherwise 

been missed if using only quantitative methods (Johnson & Onwuegbuzie, 2004). 

Finally, qualitative approaches have been found valuable in building upon theory-based 

knowledge, which can be obtained with quantitative methods, to explore preferences 

and needs of the target group or relevant stakeholders, particularly within the context of 

health program development and implementation (Lloyd et al., 2011), and assessment of 

program feasibility (Fleig et al., 2016).  
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The value of both quantitative and qualitative methods in explaining health 

behaviour, and specifically in relation to broadening understanding of PA in older 

adults, implies that adopting a mixed-methods approach would be useful in the current 

research program. The unique knowledge that both quantitative and qualitative methods 

offer make them appropriate for studying a complex behaviour such as PA. By adopting 

a mixed-methods approach to better understand PA in older adults in the current 

research program, the findings emerging from quantitative and qualitative stages can 

ultimately be integrated, and thus, through meta-inference (Tashakkori et al., 2012), 

provide more comprehensive answers to research questions. The specific research 

methods used in each stage of this research program were anchored in the research aims 

of each stage and are outlined in the following sub-sections. 

4.3.2 Stage One 

Stage One (Paper 1) involved a qualitative study, based on the IBC model 

(Hagger & Chatzisarantis, 2014) to explore multiple decision-making processes (i.e., 

motivational, volitional, and automatic processes) guiding older adults’ PA behaviour. 

Adopting an integrative theoretical approach, semi-structured interviews with 20 older 

adults were used to elicit subjective experiences and views about PA engagement across 

different levels of potential influences on PA. Stage One aligns with the first aim of this 

research program, as specified in Section 4.2.1.  

The aim of this stage warranted the use of an exploratory, qualitative design, 

where older adults would be able to freely describe their perceptions of PA and the 

influences on their PA engagement. It was believed that such narrative accounts would 

provide a more in-depth understanding of influences on older adults’ PA and the 

underlying decision-making processes, which could otherwise be missed using only a 

quantitative-based approach. It was envisioned that some key influences may emerge 
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which could then be tested in the subsequent phase (Stage Two) using quantitative 

methods. The opportunity to approach understanding of PA in older adults through a 

qualitative lens also offered a means to better understand the broader context in which 

older adults would, or would not, engage in PA. This knowledge was considered 

valuable in the final stage of this research program (Stage Three) by informing the 

process of development and implementation of programs aiming to promote regular PA 

in older adults.   

4.3.3 Stage Two  

Stage Two (Papers 2 and 3) involved a quantitative prospective study to identify 

the key social-cognitive constructs that predict older adults’ PA behaviour, and the 

processes underpinning these factors. Drawing on prominent psychological models of 

behaviour that reflect motivational and volitional processes (Ajzen, 1991; Deci & Ryan, 

1985; Gollwitzer, 1999; Schwarzer, 2008), as well as the non-conscious, automatic 

processes that lead to behavioural engagement beyond an individual’s awareness 

(Gardner, 2014; Strack & Deutsch, 2004), this stage of the research program used an 

integrative theoretical framework to assess effects of motivational, volitional, and 

automatic processes for prediction of PA in older adults. A survey-based study with 215 

community-dwelling older adults was used to investigate how these three processes 

operate together to explain behaviour, and to empirically test these three processes. The 

participants were recruited through a range of strategies, including email and local 

newsletter advertisements, face-to-face advertisements at community events and groups, 

and word of mouth (see Appendix H for a full list of recruitment strategies). The 

participants completed a questionnaire across three time points assessing variables 

likely to impact PA behaviour derived from theories of motivation, social cognition, and 

volition: motivational, volitional, and automatic factors. The Time 1 survey comprised 
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measures assessing motivational and automatic processes: autonomous motivation 

(derived from SDT); attitude, subjective norm, PBC, and intention (derived from TPB), 

and behavioural automaticity (derived from habit theory). The Time 2 survey comprised 

measures assessing volitional processes: action planning and coping planning (derived 

from HAPA). The Time 3 survey assessed self-reported PA behaviour in the previous 

week. Stage Two addressed Aims 2.1 and 2.2, as specified in Section 4.2.2.  

The quantitative method used in Stage Two was considered appropriate to 

empirically test an integrative model of PA, based on the data collected with the survey, 

in line with both research aims of this stage. The purpose of this study was to build on 

the findings of Stage One and to integrate existing theoretical models, which would 

allow testing of specific concepts thought to be important for older adults’ PA. Given 

that interventions based on theory are more effective in promoting health behaviour 

(Prestwich et al., 2015), and specifically PA (Chase, 2015), such theory-based, 

quantitative prediction of PA was considered useful in selecting the most salient factors 

to target in health interventions. 

4.3.4 Stage Three  

Stage Three (Paper 4) aimed to explore strategies for developing and 

implementing an intervention to facilitate PA in older adults. In particular, this stage 

investigated which specific BCTs would be useful to include in such a program, and 

how these techniques would be best implemented in a PA intervention for older adults. 

A mixed-methods approach was used including a survey with 65 community-dwelling 

older adults and semi-structured interviews with 48 older adults. Stage Three aligns 

with the final aim of this research program, as specified in Section 4.2.3.  

Due to the two-fold nature of the research aim pertaining to this stage, which 

involved investigating which BCTs would be useful and acceptable in facilitating PA 
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and how such techniques should be implemented to be feasible for older adults, the 

methodological approach chosen to pursue this aim included both quantitative and 

qualitative methods. A sequential mixed-methods design, starting with a quantitative 

survey and followed by a qualitative interview-based phase, allowed the identification 

of the most useful BCTs to include in interventions aiming to increase PA in older 

adults. It also provided a focus on subsequent discussions with older adults about BCTs 

that they considered most appropriate for them. In this way, the value of complementing 

a quantitative survey with interviews was able to be maximised as older adults were 

specifically prompted to discuss those BCTs that they had previously selected as the 

most valuable in facilitating their PA. Finally, having older adults actively participate in 

the process of designing components of PA interventions that would be possible for 

them to use in practice also allowed for understanding of the preferred setting, context 

and delivery mode of each BCT, and thus, addressing the second part of this specific 

research aim.  

4.4 Overview and Contribution of the Papers to Research Aims 

4.4.1 Paper 1 

Arnautovska, U., O’Callaghan, F., & Hamilton, K. (2017). Applying the 

integrated behaviour change model to understanding physical activity among older 

adults: A qualitative study. Journal of Sport and Exercise Psychology. doi: 

http://dx.doi.org/10.1123/jsep.2015-0300 

The themes identified aligned with motivational, volitional, and implicit 

processes, supporting the use of the IBC model to understand older adults’ PA 

behaviour. By exploring both conscious and non-conscious decision-making processes, 

the findings presented in this paper provided a rich understanding regarding the key 

social-cognitive factors impacting older adults’ PA engagement. In addition, the 

http://dx.doi.org/10.1123/jsep.2015-0300


PHYSICAL ACTIVITY IN OLDER ADULTS                                                            105 
 

findings can be used to inform the selection of key BCTs to include in interventions 

aiming to facilitate PA in older adults. Accordingly, this paper addressed Aim 1 of the 

current research program, outlined in Section 4.2.1. 

4.4.2 Paper 2 

Arnautovska, U., Fleig, L., O’Callaghan, F., & Hamilton, K. (2016). The 

influence of autonomous motivation on older adults’ physical activity: Integration of 

theories. Manuscript submitted for publication. 

Scientific literature within the PA research domain provides strong support for 

the influence of social cognitions, such as those included in the TPB (Ajzen, 1991), on 

intentions, and subsequent behaviour (Downs & Hausenblas, 2005b). However, 

traditional social cognitive models such as the TPB offer only a very general 

explanation of the reasons why specific cognitions are influential in explaining PA. 

Researchers (Hagger & Chatzisarantis, 2009; Hamilton, Cox, et al., 2012) have, 

therefore, suggested integrating social cognitive (e.g., TPB; Ajzen, 1991) with 

motivational models (e.g., SDT; Deci & Ryan, 2002), to expand knowledge on 

motivational processes underpinning older adults’ PA. This study tested an integrative 

model that combined TPB constructs with SDT constructs to examine the effects of 

autonomous motivation on PA intention being mediated by attitude, subjective norm, 

and PBC; with intention and PBC expected to predict behaviour. Testing such a 

motivational sequence in older adults has not been previously conducted and has, 

therefore, significant theoretical, empirical, and practical implications. Accordingly, this 

paper addressed Aim 2.1, outlined in Section 4.2.2.  
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4.4.3 Paper 3 

Arnautovska, U., Fleig, L., O’Callaghan, F., & Hamilton, K. (2017). A 

longitudinal investigation of older adults’ physical activity: Testing an integrated dual-

process model. Psychology & Health. 32(2), 166–185.  

In order to increase PA levels effectively, understanding of the social-cognitive 

processes involved in older adults’ PA decision-making is crucial. These processes, 

however, may influence PA through both conscious and non-conscious regulatory 

processes. The aim of this paper was to integrate key influential psychological models 

of behaviour to simultaneously account for conscious (intention and planning) and non-

conscious (habit) processes likely to impact behaviour. By adopting a longitudinal 

investigation and testing such a dual-process model for prediction of older adults’ PA, 

the findings provided a more complete understanding of how motivational, volitional, 

and automatic processes guide behaviour. The relative contribution of each process is 

important when identifying the pathways to action that should be targeted in 

interventions to increase older adults’ PA (Hagger, 2016). Accordingly, this paper 

addressed Aim 2.2 of the current research program outlined in Section 4.2.2. 

4.4.4 Paper 4 

Arnautovska, U., O’Callaghan, F., & Hamilton, K. (2017). Behaviour change 

techniques to facilitate physical activity in older adults: What and how. Revise and 

resubmit.  

In light of low PA levels among the older adult population (Smith et al., 2015), 

as well as empirical evidence demonstrating that the effects of current PA interventions 

on PA behaviour among older adults are only small (Chase, 2015), the aim of this study 

was to explore strategies for the development and implementation of interventions 
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programs designed to increase PA in older adults. By using a mixed-methods approach, 

the findings of this study have important practical implications, as they provide valuable 

insight into the usefulness and acceptability of particular BCTs, as well as older adults’ 

preferences about strategies for how to best deliver such techniques. Accordingly, this 

paper addressed Aim 3 of this research program, outlined in Section 4.2.3.   

4.5 Chapter Summary 

This chapter outlined the overarching aim for the current program of research, 

which followed from the reviewed empirical literature presented in the previous two 

chapters. In addition, four specific aims and a rationale for their pursuit in this program 

of research were presented. Each of the aims addressed a specific gap identified in the 

existing literature on PA in older adults. The four aims were achieved through the 

conduct of three stages outlined in this chapter. The empirical studies corresponding 

with these stages, and represented in four research papers, are presented in the following 

four chapters. Each of the chapters addresses one research aim in the order presented 

above.  
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Chapter 5  

Paper 1 

5.1 Notes 

This chapter represents a paper based on Stage One. Specifically, the paper 

explored multiple decision-making processes underpinning PA behaviour among older 

adults. The PhD Candidate is the first author on this paper, with F. O’Callaghan, 

Associate Supervisor, and K. Hamilton, Principal Supervisor, being subsequent authors. 

The data collection materials used in this study are presented in Appendices A–F.  

5.2 Statement of Contribution to Co-authored Published Paper  

This chapter includes a co-authored paper, which has been accepted for publication 

in an international peer-reviewed journal in the Journal of Sport and Exercise Psychology 

(Impact Factor 2.379). The bibliographic details of the paper, including all authors, are: 

Arnautovska, U., O’Callaghan, F., & Hamilton, K. (2017). Applying the 

integrated behaviour change model to understanding physical activity among older 

adults: A qualitative study. Journal of Sport and Exercise Psychology. doi: 

http://dx.doi.org/10.1123/jsep.2015-0300 

The PhD Candidate’s contribution to the paper involved: conception and design 

of the study; development of the interview protocol; recruitment of participants; 

conducting the interviews, transcribing a smaller part of the audio interview data; 

analyses and interpretation of data in collaboration with co-authors; preparing the first 

draft of the paper; and, re-writing and finalising the paper in consideration of the co-

authors’ comments on subsequent drafts.  

     

Name of student: Urska Arnautovska (05/05/2016)       

http://dx.doi.org/10.1123/jsep.2015-0300
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Corresponding author of paper: Urska Arnautovska (05/05/2016)       

 

Associate Supervisor: Frances O’Callaghan (05/05/2016) 

 

Principal Supervisor: Kyra Hamilton (05/05/2016) 

5.3 Abstract 

We explored older adults’ experiences of physical activity (PA) and related 

decision-making processes underlying PA. Twenty Australians (Mage= 73.8 years) 

participated in semi-structured interviews. Data were analysed using thematic analysis 

and identified themes were matched deductively within motivational, volitional, and 

implicit processes of the integrated behaviour change model for PA. Motivational 

influences such as participants’ time orientation towards health and perceptions of what 

PA should be like were frequently featured in participants’ narratives. Volitional 

processes were also identified, with participants reporting different ways of coping with 

competing priorities. Physical surroundings and habitual PA were the identified themes 

within implicit processes. Together, these findings contribute to a better understanding 

of subjective experiences of older adults regarding PA. They also add to a more 

contextual understanding of multiple decision-making processes underpinning older 

adults’ PA engagement. Identified concepts may be used in future research and PA 

interventions targeting older adults.  
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5.4 Introduction 

In response to the ageing of the global population and significant challenges that 

this poses on current health systems (WHO, 2012c), governments have been encouraged 

to facilitate physical activity (PA) as one of the key drivers supporting healthy ageing 

(WHO, 2002). There is evidence that PA has significant benefits for older adults 

specifically. These benefits extend to physical health (E. D. Williams et al., 2014), 

including reducing the risk of age-related illness such as type 2 diabetes and coronary 

heart disease (Lee et al., 2012) as well as to mental health, such as buffering the decline 

in cognitive functioning and associated changes in one’s mood and psychological well-

being (Norton et al., 2014). Despite initiatives promoting PA, a large proportion of older 

adults remain inactive (Harvey et al., 2013). Given the complexity of influences that can 

affect health behaviour in older age (Ziegelmann & Knoll, 2015), it is vital to capture a 

comprehensive picture of influences specific to PA in older adults that will reflect their 

subjective experiences and perspectives about PA.  

Researchers have recently suggested adopting a theoretically integrative 

approach toward understanding human behaviour (Hagger & Chatzisarantis, 2014; 

Hagger, Sultan, et al., 2016), including health behaviours such as PA (Fishbein & Yzer, 

2003; Hamilton, Cox, et al., 2012). The integrated behaviour change (IBC) model 

(Hagger & Chatzisarantis, 2014), based on the theory of planned behaviour (TPB; 

Ajzen, 1991), has been recently proposed, and provides a useful model for 

understanding PA among adults generally. In the IBC, the TPB was extended to include 

autonomous motivation (i.e., performance of a given behaviour out of inherent interest 

and enjoyment; see Deci & Ryan, 2008b) as the antecedent of the core TPB constructs. 

It is proposed that attitudes, perceptions of others’ approval, and control beliefs about 
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PA, representing proximal determinants of intentions, are expected to be facilitated by 

an individual’s sense of autonomous motivation.  

In addition, to bridge the intention-behaviour gap, the IBC includes a volitional 

phase in which action plans, consistent with a large body of empirical evidence 

(Hamilton, Cox, et al., 2012; Thomson, White, & Hamilton, 2012; Wiedemann et al., 

2009; Zhou, Gan, et al., 2015; Zhou, Sun, Knoll, Hamilton, & Schwarzer, 2015), are 

proposed to facilitate recall and translation of intentions into behaviour. However, there 

are still inconsistent findings on the role of self-regulatory strategies such as planning 

within literature on older adults’ PA (Caudroit et al., 2011; Fleig, Pomp, Parschau, et 

al., 2013). For instance, in contrast to some studies demonstrating that planning is 

important in facilitating PA in older adults (e.g., Wolff et al., 2016), researchers in other 

studies found no effects of planning on older adults’ PA behaviour (Caudroit et al., 

2011; Warner et al., 2016).  

Furthermore, in the IBC model, Hagger and Chatzisarantis (2014) considered the 

impact of non-conscious processes, which can be used to explain why a person may find 

themselves engaging in PA without prior intention or plan. For example, individuals’ 

PA may be triggered by environmental cues (Hamilton, Cuddihy, & White, 2013; 

Rhodes et al., 2010), for example exercise equipment. This can prompt a pre-existing 

schema (e.g., habitual pattern), and by means of automaticity, result in a spontaneous 

activation of the represented behaviour (e.g., kicking a ball with grandchildren or going 

for a walk). However, given that interest in the role of non-conscious processes on 

health behaviour has only recently re-emerged (Rebar et al., 2016; Sheeran et al., 2013), 

the processes by which behaviour is triggered and, thus, becomes habitual are currently 

unclear (Gardner, 2015b).  
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The value of the IBC model is in integrating conscious, reflective processes with 

non-conscious, implicit processes. The conscious pathway includes effects of 

autonomous motivation on TPB constructs; namely, attitudes, subjective norm, PBC, 

and intention (i.e., motivational processes). It also includes the moderating effects of 

action planning on the intention-behaviour relationship (i.e., volitional processes). 

Behaviour that is influenced by any of these constructs is characterised by conscious 

action, forethought, and planning. In contrast, the non-conscious pathway involves the 

effects of implicit attitudes and implicit motivation. These are considered to operate 

beyond a person’s conscious awareness and are typically activated by a specific schema, 

prescribing ways of behaving (i.e., implicit processes). While several researchers have 

found non-conscious processes to be important for PA (e.g., Allom et al., 2016; Rebar et 

al., 2016; Rhodes et al., 2010), literature investigating implicit processes alongside other 

more conscious motivational and volitional processes is emerging (Arnautovska, Fleig, 

O’Callaghan, & Hamilton, 2017a). One way of gaining an understanding of the multiple 

cognitive processes guiding older adults’ PA is by exploring their subjective 

experiences and perspectives via a qualitative paradigm (see Braun & Clarke, 2013, for 

an extensive overview of the contributions of qualitative paradigms). Qualitative 

methods are well suited to help uncover ideas and constructs that are poorly understood 

or novel, while producing rich and complex accounts of the underlying processes 

impacting individual behaviour.  

Understanding the experiences of older adults regarding PA has been the subject 

of studies only more recently (McDonald et al., 2015; Thøgersen-Ntoumani, Ntoumanis, 

et al., 2016). These qualitative studies enabled an understanding of older adults’ 

perspectives on PA and valuable insight into the subjective experiences of some specific 

groups. For instance, in a sample of older adults living with multiple chronic illnesses, 
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Clarke and Bennett (2013) found that age and gender norms were important for 

participants. Men’s stories indicated norms of stoicism, control, and self-reliance, while 

female narratives indicated a more accepting view of their physical limitations. 

Similarly, Craciun, Gellert and Flick (2015), focusing on the experience of ageing 

within uncertain socio-economic contexts (e.g., lack of pension benefits), highlighted 

the role of the living-in-the-moment, autonomous self, which is responsive to changes, 

and socially active. The themes of empowering and disempowering contexts appeared 

dominant also in a review of qualitative studies exploring experiences of PA among 

South Asian older adults (Horne & Tierney, 2012).   

There is also a line of qualitative research where researchers have given voice to 

physically active older adults (Dionigi, Horton, & Baker, 2013; Fisken et al., 2015; 

Phoenix & Orr, 2014). For example, using a narrative social constructionist approach, 

Phoenix and Orr (2014) indicated that the experience of enjoyment and pleasure is a 

complex concept, extending beyond the actual time and space of engagement in the 

activity. While this combined research has been invaluable for providing further insight 

into more intrinsic aspects of PA motivation, understanding of experiences in older 

adults of varying PA levels and across multiple decision-making processes is currently 

limited. Further, qualitative studies, grounded in constructivist epistemology have 

indeed enabled unique understandings of PA as constructed through the experiences of 

older adults (Hamilton, Chambers, Legg, Oliffe, & Cormie, 2015). However, given that 

older adults are often faced with realistic limitations of age-related illness and disease 

(E. D. Williams et al., 2014), it seems vital to acknowledge that these too can shape a 

person’s meaning of their subjective experience (Clarke & Bennett, 2013). It is useful, 

therefore, that the epistemological underpinnings of a study where Bhashar (1978) 

explored older adults’ personal experiences of PA account for both the agentic role of a 
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person (constructivist position) and the reality of their personal and social influences 

(realist position), as in the case of critical realism. 

The purpose of the current study was to explore older adults’ views and 

experiences of PA participation, with a specific focus on the perceived socio-cognitive 

and motivational influences that impact their decisions about PA. The identified themes 

were then analysed with reference to the three behavioural decision-making processes 

(motivational, volitional, implicit), based on the IBC model.  

5.5 Method 

This study, which was designed to explore two main aims, represents the first 

study within a larger program of research. The first aim was to explore older adults’ 

perceptions about the meaning of PA within the process of ageing (see findings reported 

in Arnautovska, O’Callaghan, & Hamilton, 2017b); while the second aim was to identify 

key socio-cognitive and motivational influences on PA in older adults (these findings are 

reported in the current paper). This study is independent of other studies in this research 

program and was used to inform the development of subsequent studies. The interviews 

were conducted between October 2013 and May 2014 in South East Queensland, 

Australia before the commencement of the subsequent studies within this program of 

research. Older adults participating in the current study were invited to be re-contacted 

regarding their participation in the subsequent studies, which included a community-

based survey including 215 older adults (see Arnautovska et al., 2017a). Ethics approval 

was obtained from the University Human Research Ethics Committee. 

5.5.1 Critical realism research philosophy 

Positioned between realism and constructivism, critical realism (Bhaskar, 1978), 

which is akin to contextualism (Braun & Clarke, 2013), is used by researchers to argue 
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that while people’s behaviour is guided by their understanding and meaning about the 

behaviour, this meaning has been shaped within a specific social or historical context. 

The meaning exists regardless of whether the observer or researcher is aware of it or not. 

In addition, by adopting the critical realism, researchers recognise the transient nature of 

knowledge about these objects, which is embedded within the context of structural or 

situational constraints (e.g., physical illness). This means that “complete explanations of 

social events and processes cannot be reduced to the intentions of agents without 

reference to structural properties or to structural forms without reference to the 

intentions and beliefs of agents” (Scott, 2007, p. 15). Adopting this position, we find that 

qualitative methods can be complemented with quantitative approaches. Given that this 

study forms part of a larger mixed-methods project with a common focus, this seems 

particularly appropriate.   

5.5.2 Participants 

Individuals were eligible to participate if they were aged 65 years or older, lived 

independently in the community, reported no cognitive impairment, and had no medical 

restriction on engaging in PA of at least moderate intensity. Maximum variation 

sampling (Patton, 2002) was employed to allow for a diversity of views and experiences 

regarding sex, PA level, and socio-economic status (SES) as indicated by the Socio-

Economic Indexes for Areas (SEIFA); a measure of an area’s relative advantage or 

disadvantage (ABS, 2013b). A low SEIFA score, among other things, indicates that an 

area has many households with low income and many people in low skilled occupations 

or with no formal qualifications. A high score, in general, indicates that there are few 

households with low income and few people in low skilled occupations or with no 

formal qualifications. Four participants lived in an area with SEIFA 1–3 (including 30% 

of the lowest areas), five in an area with SEIFA 4–7, and 11 participants resided in an 
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area with SEIFA 8–10 (including 30% of the highest areas). Participants were recruited 

through a variety of methods including word of mouth, face-to-face presentations at 

community events and organisations (e.g., leisure centres), and fliers in local 

newspapers.  

Participants comprised nine women and 11 men, aged 67–87 years (mean age 

73.8 years), and all were Caucasian. Ten participants were married, six widowed, and 

four single. In terms of education, 11 had completed high school or less/lower, two had 

a diploma or trade certificate, and seven had completed at least an undergraduate 

tertiary degree. Seventeen participants were retired, while three were still employed 

(full-time). According to the Recommendations on Physical Activity for Health for 

Older Australians (Department of Health, 2014), half of the participants were 

sufficiently physically active (i.e., five or more days of a minimum of 30 minutes of at 

least moderate PA each week) and half were insufficiently active.  

5.5.3 Data collection 

Older adults participated in 30–60 minute semi-structured interviews conducted 

by the first author at a location convenient to the participant. At the beginning of each 

interview, the participants were familiarised with the recommended amount of PA, as 

per national guidelines (Department of Health, 2014), with moderate-intensity PA 

described as activity that causes faster heartbeat and some shortness of breath while still 

being able to talk comfortably. Participants received a $20 gift voucher to thank them 

for their participation. Each participant first completed a short questionnaire that 

assessed their demographic information (e.g., age, education level, suburb of residence) 

and level of current PA, measured with a single item that assessed the number of days in 

an average week participants accumulated (in bouts of 10–15 minutes) at least 30 

minutes of at least moderate-intensity PA (Hamilton, White, & Cuddihy, 2012).  
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The main part of the interview consisted of interview questions and probes that 

were designed to elicit discussions about influences on PA, including questions that 

allowed for consideration of specific circumstances that impacted PA engagement (i.e., 

“What different contexts and circumstances make you more/less likely to do PA?”; 

“What helps/limits you in being physically active?”). To enhance the qualitative 

credibility (Tracy, 2010), participants were prompted to recall a specific situation when 

they felt strongly encouraged to do PA and a time when they felt strongly discouraged 

(i.e., “What were you thinking in that moment and how did you feel?”). Formulation of 

questions was informed by prior qualitative research on PA in general (Hamilton & 

White, 2010b)and, more specifically, in older adults (Horne & Tierney, 2012), while 

being guided by several criteria of good practice in qualitative research (Tracy, 2010), 

including worthiness of the topic, sincerity (the interviewer practicing being self-

reflective), as well as the research having rich rigour, credibility, and relational ethics. 

Upon completion, the interviewer summarised the discussion to ensure the qualitative 

validation of collected information (Braun & Clarke, 2013) and invited each participant 

to modify or elaborate on this summary. Interviews were audiotaped and transcribed 

verbatim, and then imported in NVivo software (NVivo, 2012) to facilitate coding. 

5.5.4 Data analysis 

Thematic analysis (Braun & Clarke, 2006, 2013) was employed to facilitate 

emergence of the themes. Because such an approach is not necessarily bound to a 

specific theoretical framework, we were able to use it as a contextualist method which, 

within the frames of critical realism, allows researchers to “acknowledge the ways 

individuals make meanings of their experience and, in turn, the ways the broader social 

context impinges on those meanings” (Braun & Clarke, 2006, p. 81). Thematic analysis 

approach was used to indentify, analyse, and report patterns (themes) across the data. 
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This process involved several steps: data familiarisation through reading, re-reading, 

and re-listening of transcripts; generation of initial codes; identification of themes based 

on codes; review of themes to ensure validity of emerging codes into meaningful 

constructs; and defining and naming the overarching themes. All themes were then 

reviewed, refined, and named, and any inconsistencies in coding assignment were 

resolved in discussions with all the authors. Interviews were then systematically 

reviewed, in combination with the relevant notes that were made during the interview, 

as a means of retaining the authenticity of participants’ voices, to ensure that data 

supported the name and meaning of the theme, and also to ensure no themes were 

missed. Through this iterative process, the point of data saturation was established. To 

check for consistency in allocation of the themes to an individual data item, author FO 

recoded 20% of the data; the inter-rater percent of agreement (assessed by dividing the 

number of coding instances in agreement by the number of coding instances) was 89%. 

Finally, identified themes were organised according to the categories of 

motivational, volitional, and implicit processes, based on the IBC model (Hagger & 

Chatzisarantis, 2014). This process involved all authors reflecting on each theme, in 

terms of whether the concepts pertaining to the theme were theoretically underpinned by 

motivational (i.e., involving factors impacting the process of forming a conscious 

intention to engage in PA), volitional (i.e., involving factors involved in the translation 

of intention to behaviour), or implicit processes (i.e., involving factors that are not under 

a person’s conscious control, but impact their behaviour spontaneously, via an 

automatic route). It should be acknowledged that certain parts of participants’ narratives 

that did not fit within the scope of the current research question, but rather referred to 

their perceptions of the meaning of PA as experienced within the process of aging, are 

reported elsewhere (Arnautovska et al., 2017b).  
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5.6 Results 

Seven main themes emerged from the analysis: (1) Time orientation toward 

health; (2) Mismatch between age and PA; (3) Intrinsic-extrinsic motivation; (4) Social 

support; (5) Making time; (6) Habit and routine; and, (7) Physical surroundings. The 

first four themes were classified as motivational processes, theme 5 (Making time) as a 

volitional process, and the last two themes as implicit processes. The results were 

similar across the individual interviews and, thus, are organised around the three 

processes of the IBC model. Furthermore, the occurrence of themes was relatively 

consistent across activity level and, given that the aim of the study was to identify 

commonly held perspectives of older adults toward PA pertaining to each decision-

making process, the most salient emerging themes expressed across all participants are 

presented below. Each theme is presented in detail, and sub-themes are supported with 

relevant quotes. For each quote, relevant participant details are presented for sex (F = 

female; M = male), age, SEIFA score (S1–S10), and PA level (ACT = sufficiently 

active and NACT = insufficiently active, according to the Recommendations on 

Physical Activity for Health for Older Australians; Department of Health, 2014). Refer 

to Table 5.1 for an overview of the main themes, sub-themes, and selected quotes across 

the full sample.  
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Table 5.1  

Themes and Sub-themes with Selected Quotes to Support the Themes 

Main theme   Sub-themes Examples of quotations from participants  

Motivational processes 

1. 1. Time 

orientation 

toward  

2. health 

 

1. Past-

oriented  

I suppose I can’t do anymore what I like to do, although I didn’t want to try it, I just knew I couldn’t do it, so I didn’t 

bother. (M, 69, NACT) 

What I do now is not what I could do 20-30-40 years ago, I realise that.. . . I couldn’t take the buck and all the rest of it 

that I used to take.. . . that would be the worst part. I used to be able to do this, now I can’t. (M, 68, NACT) 

3. Present-

oriented 
 

If you are comfortable doing two km a day, do two km a day. Don’t suddenly start to do four or five.. . . Doing too much 

can be counter productive. (M, 75, NACT) 

I’m very, very aware that after a week without exercises my spring in my step goes down, stepping on a step ladder [is] 

not as good as it would be, I spring off the chair more slowly, I get tired quicker. . . . When I’m fully fit as I am, I don’t 

get the tightness, I’m fine. (M, 73, ACT) 

4. Future-

oriented 

I had an open heart operation in February, so I realised that to look after your heart you got to have exercise. (M, 75, 

ACT)  

The prospect of various diseases that you’re likely to experience, physical exercise seems to be one of the things you can 

do to try to prevent those things, like heart disease, like diabetes, possibly dementia.. . .  Ensure that your health remains 

as good as it can, as you age you become more vulnerable to these things. (M, 68, ACT) 

2. 2. Mismatch 

between age 

and PA 

 I sort of lost the urge to play there [football club] because of me age.. . . I couldn’t handle it I don’t think.. . . It would be a 

disappointment to me because I couldn’t do it. (M, 68, NACT) 

Well it’s something that sort of creeps up on you. You gradually realise that it takes you longer to get from A to B, um, 

and you probably don’t want to do it so often, it’s just a general slowing down.. . . you can’t expect to do this same when 

you’re eighty as when you are 8. (M, 75, NACT)  

3. 3. Intrinsic-

extrinsic 

motivation  

 I feel good about taking part in activity, but I also feel very good about the benefits that I derive from it. (M, 73, ACT) 

My son’s always on my back to go for a walk, but if I didn’t go for a walk I wouldn’t feel guilty because he said that, but I 

suppose in a very general way, I want to stay healthy because I personally enjoy life and I’d like to stay alive, but also 

because I don’t want to become a burden on others, which I could if I contract some chronic disease, then I’d feel guilty if 

there was something that I could have done to have prevented that and I didn’t do it. (M, 68, ACT) 

I did it [walking] longer when I knew, because everybody tell me I couldn’t do it . . . People just don’t tell me I can’t do 

things, I don’t like that.. . . I’d make it to prove them wrong. I would still do it. (F, 78, ACT) 

If doctors said to me you can’t do that walk that would be a challenge for me to do it. (M, 69, NACT) 
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4. 4. Social 

support 
 

 What has the impact is the information that they provide, but their opinion or attitude about it is really of no particular 

consequence. I don’t need to have the approval of my general practitioners. I just need good advice. (M, 68, ACT)  

Now that I’m going down to the [seniors centre] three days a week I do find that that’s a big help. Because you’ve got 

company, you’ve got people to talk to, one day they have a gentle exercise program, which I am able to do, and I find 

very good. But it’s mainly just having social contact. (F, 85, NACT) 

Volitional processes 
5. Making 

time 

Flexible 

adjustment 

The preferred time is 4 pm, but that often doesn’t happen. Like yesterday for example I did it at 2 pm because I had a 

couple of cancelations. (M, 71, NACT) 

Take it as  

it comes 

If I have to go out in the evening or I come home very late because of some commitment then it will probably be too late 

to walk, because I like to walk before I have dinner, so there’s sort of a period there from about 4:30 through to about 

6:30 that I try to fit the walk in, and if something interferes with that, then I’ll miss the walk that day. (M, 68, ACT) 

Implicit processes 
6. Habit and 

routine 

1.  I just think it’s part and parcel as to what I have to do in my day. I don’t think of it as anything, you know, that’s what I 

do. (F, 78, ACT) 

I just think I’m off now, tell my wife I’m going over to the gym, I’m not saying there’s no unconscious process 

happening, but I just do it. It’s planned, that’s just me, I do it. (M, 71, NACT) 

7. 7. Physical 

surroundings 

2. Access  
 

You could do as little or as much as you wanted to but I set a goal each time of what I’d do, and cause I couldn’t drive so 

I stopped doing that.. . .  But now, [husband] has got the bike, and I’ll get onto that. (F, 72, NACT) 

It’s [gym] close to the house . . . it’s about half a km so, half a km there, half back then the gym work. (M, 71, NACT) 

3. Aesthetics 
 

Obviously if the scenery is good, you’re more likely to walk longer or go back there. (M, 75, NACT) 

I wouldn’t just simply want to walk up and down the streets, unless there were streets with nice gardens, then I’d look at 

the palm trees and the gardens and things like that. (M, 71, NACT) 

4. Safety 

 

A lot of crime in [residential neighbourhood] . . . a lot of people around there are on drugs . . . I never felt comfortable, 

and if I had people around me that walked, you know, that would…that would make me feel comfortable, if somebody’s 

walking with me… So you don’t feel safe. . . .  I need to feel safe, in walking. (F, 68, NACT) 

5. Weather I stopped swimming in April, the 30 of April. So that meant it was May, June, July, August that’s really four and a half 

months I didn’t swim for, that’s all. (F, 83, ACT) 

But now that the weather gets hot, I do slacken off a bit. Then I might go in the evening, but sometimes I’m lazy and I 

might not go for a few days. (F, 67, ACT) 
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5.6.1 Motivational processes 

Time orientation toward health.  Three sub-themes of Time orientation toward 

health were Future-oriented, Present-oriented, and Past-oriented. For over half of the 

participants, the predominant orientation was towards the future. They viewed their PA 

engagement as preventing potential age-related illness and disease, or in three cases, 

they aimed to minimise their risk of developing a specific illness (e.g., coronary heart 

disease). These participants also engaged in PA to stay alive and enjoy life as long as 

possible: “keep healthy because I’m looking at the future” (M, 75, S9, ACT). In 

addition to accruing future physical benefits, these participants also engaged in PA to 

“create a feeling of [psychological] wellbeing” (M, 68, S9, ACT) and to help them 

manage mental health issues (e.g., depression): “I mean initially you feel tired, but then 

you feel invigorated, not just physically but mentally you feel invigorated, you’re in a 

better space because of it” (M, 73, S9, ACT). In contrast, other participants were more 

present-oriented. They perceived their current health status, specifically the absence of 

any significant health issues, as a justification for their present (low) PA levels and did 

not express concern about their future health. Rather, they were satisfied with their 

current activity which did not require any effort: “If you go out of your comfort zone, if 

you started to do longer walks, you are going to tire yourself and then it . . . becomes a 

chore” (M, 75, S9, ACT). About a third of participants also tended to focus more on 

present negative states (e.g., pain, fear, and worry over their safety) around PA 

engagement rather than positive future outcomes of PA. Indeed, three participants who 

were predominantly past-orientated, ceased engaging in PA because of a negative self-

appraisal that made them believe they could not perform PA at a level they were used 

to: “As I got old I think I realised my limitations. I just don’t suppose I can do 

everything . . . I realised I can’t do things that I wanted to do before” (M, 68, S3, 
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NACT). While they justified their inactivity by citing age-related health changes such as 

shortness of breath, they also admitted they might still be able to do PA, but would feel 

defeated for not performing at a similar level to their past performance. 

Mismatch between age and PA.  About a third of participants, discussed their 

perceptions of what older age (and the place of PA within older age) should be like: 

“You just look a bit silly, don’t you, at my age running around the place” (M, 68, S6, 

ACT), reflecting the ageist beliefs of the broader society. A few participants considered 

being active as inappropriate for older adults, and were concerned at being ridiculed by 

others for exercising. Other negative responses included perceptions of older adults as 

frail and slow in their activities, and hence, inactive in older age. Such accounts were 

often intertwined with participants noticing the mismatch between their declining 

physical capacities and an ideal of their past (higher) PA level, which was discussed 

with a sense of disappointment. Their advanced age was perceived as a barrier to PA, 

separate to health issues. In this context, three participants seemed to have stopped 

doing PA because they deemed their current capacities as insufficient for maintaining 

the same types of exercise at previous intensity level: “I don’t think I’d be up for it 

[playing football] now. I don’t think I’d be as fast as what I was” (M, 68, S3, NACT). 

Two participants, however, discussed more positive responses, such as acceptance of 

older age as a time of “just a general slowing down . . . [when] you probably don’t want 

to do it [PA] so often” (M, 75, S4, NACT). The same participant also referred to PA as 

the ability to “lead a normal everyday life”, and when a person can “just carry on doing 

what you can do”, without the “need to consciously probably try and do extra physical 

activities”; rather, a person should “realise that you can’t do as much as you used to”.  

Intrinsic-extrinsic motivation.  Participants’ motivations for PA were intrinsic 

as well as extrinsic, and these were not mutually exclusive. Ten participants discussed 
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intrinsic motivators (e.g., enjoyment over being active: “it [walking] gives me 

pleasure”; F, 83, S8, ACT; “I just love bike riding . . . you’re out in nature, it’s just a 

good feeling”; M, 73, S9, ACT). Others, (about one quarter), however, seemed more 

extrinsically motivated, by obtaining rewards such as a feeling of pride over 

“succeeding at beating everybody in a similar position, notwithstanding age, so in other 

words, we do a degree, I want to be on top. We go to the gym, I have to be one of the 

heavy lifters” (M, 71, S9, ACT). Indeed, the enjoyment for two active men resulted 

from pursuing and achieving a challenge, such as lifting heavier weights than their 

younger counterparts (i.e., 18–30 year olds). A strong extrinsic motivation was also 

derived from expecting to obtain health benefits of regular PA. A couple of these 

participants felt responsible for maintaining their health as they age (to not become a 

burden on others), and guilty if being inactive: “Those that don’t exercise feel guilty if 

they are reminded of it by somebody who is exercising . . . I’ve noticed it every time. I 

feel guilty by stopping. They feel guilty by being reminded” (M, 73, S9, ACT).  

Social support.  The role of social support for PA engagement was discussed by 

nearly all participants, with different types of influence. For over half of participants, 

the most influential type of support was information about the importance of regular 

PA, either obtained from media (e.g., newspapers or TV) or received by their doctor. 

This typically occurred in the context of a specific health issue, which served as a cue 

for the need to increase PA levels. However, although such advice may have facilitated 

PA initiation, it was insufficient for maintaining exercise, which also coincided with the 

person’s condition getting better: “My doctor says I should do back exercises and hand 

exercises, for arthritis, but I don’t do that on a regular basis . . . I did them for quite a 

while, then my back got better and I gradually stopped doing the exercises. At the 

moment I don’t need them” (M, 76, S10, ACT).  
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Important sources of social support were friends (or same-aged peers) and/or 

family who would engage in PA with the participant. Activities with others were 

performed either in a group (e.g., gentle exercise program) or in pairs (e.g., walking 

with spouse): “My wife’s physically active as well which is great . . . so we just do it 

[go for a walk] together. That’s the bottom line” (M, 68, S6, ACT). In addition, being 

active provided social opportunities such as looking after grandchildren and 

volunteering (e.g., cleaning a church or building a community garden): “I like to be 

doing things for people and I help my neighbour . . . I used to help her in the garden” (F, 

67, S6, ACT). 

5.6.2 Volitional processes 

Making time.  Nearly all participants experienced competing priorities when 

discussing PA. These priorities presented an undeniable time constraint to an 

individual’s daily schedule, and by extension, to engaging in PA more frequently. They 

ranged from doctors’ appointments, volunteer or paid work commitments, and to 

housework chores. Two different processes of coping with such constraints emerged and 

are captured in the following sub-themes: Flexible adjustment and Take it as it comes. 

For three participants (all of whom were still employed), planning in terms of where, 

when, and how to do PA, in the context of other engagements involved flexible 

adjustment of their schedule, which typically occurred spontaneously in response to 

circumstances at the time. Alternatively, a couple of participants planned PA at the most 

secure time, for example in the morning: “The main reason is that it doesn’t interfere 

with your coming day. Everything is completed by a certain time” (M, 76, S10, ACT). A 

quarter of participants, however, were more accepting of competing priorities that 

limited their time for PA: “I just got to take it as it comes. If I can do something, I’ll do 

it. If I can’t, I can’t” (M, 68, S3, NACT).  
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5.6.3 Implicit processes   

Habit and routine.  For about half the participants, PA represented a fixed part 

of their daily timetable. They had become “used to it, it’s become part of life over a 

period of time” (M, 76, S10, ACT). These participants perceived their PA engagement 

as an automatic activity requiring no conscious effort, which they referred to as “that’s 

just what happens” (F, 78, S9, ACT). The concept of regular and habitual engagement 

in PA was, for three participants, clearly related to the perception of PA as something 

unquestionable and needed, “something you have to do . . . like eating or drinking” (M, 

73, S9, ACT). There was a sense that doing PA in a routine and/or monotonous way 

was helpful and important for maintaining regular PA, and these participants seemed to 

engage in PA regardless of whether they felt mentally or physically ready for it: “I 

program myself, so I don’t need to think, I’m programmed in the direction, I will go to 

the gym, so I don’t need to think about it” (M, 71, S8, NACT).  

Physical surroundings.  The physical environment also emerged as important 

for PA irrespective of conscious, reflective decisions to be active. This included four 

aspects: Access, Aesthetics, Safety, and Weather. Of particular importance was access 

to formal facilities (e.g., swimming pool), which enabled three participants to engage in 

PA regularly. However, for others, perceived proximity to informal facilities (e.g., 

cycling path, park, beach) and local non-PA facilities (e.g., shops, post office, bank) 

seemed to serve as a reminder or encouragement to walk, for leisure, and specifically 

for transport purposes (e.g., to and from shops). The aesthetics of the surroundings, such 

as the presence of parks, trees, and birds, as well as water (e.g., a lake or creek) also 

prompted participants to engage in more PA than initially intended. Safety was also a 

prominent theme, discussed in the context of high levels of crime or a negative past 

experience (e.g., being scared by an unleashed barking dog), as well as in relation to 
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neighbourhood walkability. For participants with health issues such as back problems or 

a previous fall, uneven footpaths and hilly terrain appeared too dangerous to walk, while 

they would find themselves walking easily on a flat terrain. In contrast, other 

participants preferred to walk where “you got a mix of straight up-hill and downhill”, 

where they were challenged to “sort of push ourselves a bit” (M, 68, S9, ACT). Finally, 

weather also appeared to spontaneously affect participants’ PA engagement. The 

influence of changing weather conditions was noted both on a daily basis, and also on a 

more seasonal level. Generally, cooler times of day and particular seasons were more 

conducive to PA, as expressed by one participant who would regularly engage in PA in 

winter, but less often during summer: “the weather is probably a plus, because the 

winters are so good [warm]” (F, 72, S10, NACT).  

5.7 Discussion 

 The aim of the current study was to explore the views and experiences of older 

adults and associated decision-making processes guiding their PA. The findings 

demonstrate that a range of processes (e.g., future-perspective, flexible adjustment to 

time constraints, and habitual PA) facilitated older adults’ PA engagement, while others 

(e.g., past- or present-orientation towards health, and mismatch between age and PA) 

hindered PA in later life. Overall, older adults’ experiences corresponded with the 

motivational, volitional, and implicit processes of the IBC model (Hagger & 

Chatzisarantis, 2014), and appear to reflect a variety of cognitive and behavioural 

constructs. Specifically, data referring to concepts of intention formation were 

categorised as motivational processes, concepts pertaining to the process of translating 

an intention into behaviour were categorised as volitional processes, and data related to 

the concepts that were deemed not under a person’s conscious control but impacted 

behaviour spontaneously were categorised as implicit processes.   
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5.7.1 Motivational Processes 

The positive association between health-related outcome expectations and PA in 

older adults has been supported by several previous researchers (Koeneman et al., 

2011). In addition to contributing additional evidence to this association, we also found 

that the motivational aspect behind this relationship involved a more temporal 

dimension. The relationship between motivation and time orientation has previously 

been explained by reference to the theory of socioemotional selectivity (Carstensen, 

Isaacowitz, & Charles, 1999). The theory proposes that when time is perceived as 

limited, older adults shift their attention from future to present, with the engagement in 

meaningful activities that facilitate positive feelings in the present becoming more 

salient. Indeed, in an earlier study, J. M. Hamilton and colleagues (2003) reported that 

older adults whose predominant orientation was past-negative and present-fatalistic 

(perception of present as hopeless) engaged in greater amounts of PA. In contrast to this 

research, narratives of older adults in our study indicated that anticipation of accruing 

health benefits of PA in the future motivated them to engage in PA even when they did 

not enjoy it. This finding is consistent with Tasdemir-Ozdes and colleagues (2016), who 

found that greater global future time perspective is associated with making healthy 

lifestyle choices, such as engaging in physical exercise.   

In the health behaviour change literature (Schwarzer & Fuchs, 2005), a person’s 

belief in their ability to perform a behaviour, a central component of self-efficacy, is one 

of the dominant predictors of PA behaviour (Hamilton, Warner, et al., 2017; Sniehotta, 

Scholz, et al., 2005). Perceptions of control are also integral in the TPB (Ajzen, 1991), 

and were also strongly reflected in the narratives of older adults in the current study. 

Participants’ beliefs surrounding satisfactory, appropriate or safe conduct of PA were 

regularly featured in the participants’ narratives and were intertwined with several 
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different themes, highlighting their importance for older adults’ PA, consistent with 

previous research (Warner, Ziegelmann, Schüz, Wurm, & Schwarzer, 2011). In many 

aspects, participants who ceased their PA due to a perceived inability to perform at a 

satisfactory level, reflected negative ageing stereotypes of the society, rather than actual 

limitations of their ageing bodies. According to Levy (2003), older adults’ behaviour is 

influenced by their perception of older age, which is culture-bound and, if characterised 

by passive acceptance of increasing age-related illnesses and disabilities, can take 

precedence over the actual experience. This concurs with a study demonstrating that 

negative expectations about ageing can, indeed, impair the use of self-regulatory 

strategies regarding health (Wurm et al., 2013). Our findings are consistent with these 

accounts in illustrating how older adults’ negative expectations about older age and PA, 

which seem to be shaped by ageist cultural beliefs of what an ageing body can and 

cannot do, undermine their PA. This leads them to not even try to engage in it, or not 

consider any adjustments or alternatives. 

The concepts of intrinsic and extrinsic motivation are key features in the self-

determination theory (SDT; Deci & Ryan, 2008b), and have also been identified in this 

study. The finding that older adults can and do enjoy engaging in PA, which 

corresponds with intrinsic motivation, is consistent with a study by Phoenix and Orr 

(2014), who reported several aspects of older adults’ inherent enjoyment in PA 

engagement. At the same time, we found that older adults were also guided by 

autonomous aspects of extrinsic motivation. As such, the identity of “physically active 

older bodies” (Phoenix & Orr, 2014, p. 96), embedded within autonomous motivation, 

seems to be driving older adults’ cognitions, intentions, and behaviours associated with 

PA. Consistent with studies demonstrating the effectiveness of motivational 

interviewing in increasing PA in older adults (Lilienthal, Evans, Holm, & Vogeltanz-
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Holm, 2014), and based on our findings, we suggest that future PA interventions 

targeting older adults could benefit by increasing extrinsic motivation for PA (e.g., by 

providing the information about a range of health benefits of regular PA). In turn, 

experiencing positive feelings over mastering the skills and thus engaging in the activity 

itself may then strengthen intrinsic motivation, which has previously been shown to 

predict PA (Keatley et al., 2012).  

Another strategy to increase motivation, which is in line with previous research 

(Hamilton & White, 2010b), may be through provision of PA information, particularly 

because for participants in the current study, PA advice received either by healthcare 

professionals or public media, was an important motivator for PA. Our findings indicate 

that health messages should be future-oriented and highlight a wide range of health 

benefits for older adults. Consistent with previous studies (Horne & Tierney, 2012), our 

findings also showed that the PA advice was generally provided once an individual’s 

health has been already compromised and/or illness developed, thus, potentially missing 

the preventive benefits of an active lifestyle and making adoption of PA more difficult. 

In response to previous research demonstrating the significant benefits of PA for 

prevention of age-related illness and disease (E. D. Williams et al., 2014), we argue for 

health messages to be shifted towards a more primary preventive level, and provide 

older adults with information about the preventive role of PA at younger ages, prior to 

illness developing.  

Regarding the supportive role of friends and family, while engaging in PA with 

others made the activity enjoyable, the social contact did not appear to be the primary 

motivation for older adults’ PA. Indeed, in a qualitative study, Henwood and colleagues 

(2011) found that social interactions during exercise are an added rather than a primary 

benefit of PA for older adults. We propose, therefore, that although social support 
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appears to encourage older adults to increase PA levels, it may be insufficient to achieve 

the recommended level of PA, which may be attributed to a greater importance of self-

efficacy beliefs for PA in older adults (Warner, Ziegelmann, Schüz, Wurm, & 

Schwarzer, 2011).   

5.7.2 Volitional Processes 

Within the volitional processes leading to PA, our findings indicate that the 

notion of flexible adjustment to time may help to facilitate older adults’ PA. Consistent 

with the concept of action and coping planning (Sniehotta, Schwarzer, et al., 2005), 

participants made plans about when, where, and how to do PA, and also discussed 

strategies to overcome potential time constraints resulting from competing priorities. In 

contrast, for other participants, self-regulatory strategies regarding PA seemed to have 

limited meaning, as noted previously in relation to retired older individuals (Caudroit et 

al., 2011). It is possible that older adults, once retired, are somewhat freed from 

competing activities (McDonald et al., 2015), and hence, have less need to use planning 

strategies to fit activities into their schedules. Indeed, analysis showed that participants 

who reported making flexible adjustments to their schedules, to find time for PA, were 

still employed.  

Furthermore, it is possible that different types of planning have distinct values 

for older adults’ PA. For example, in our subsequent quantitative study (Arnautovska et 

al., 2017a), planning where, when, and how to engage in PA (action planning) was more 

influential for realising older adults’ PA intentions into behaviour than planning how to 

cope with potential constraints to PA (coping planning). Current findings add more 

context to these quantitative results by indicating that time constraints resulting from 

competing priorities are an important barrier to regular PA in later life. This could 

suggest that the relationship between behavioural barriers (such as time) and behaviour 
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may depend on the level of planning. Specifically, if older adults believe there are many 

barriers to participating in PA, then they will be less inclined to do so; however, if they 

invest energy into making plans for PA, then this might help to compensate against 

those behavioural barriers. If limited behavioural barriers are perceived, then planning 

might not be as necessary. While the role of specific aspects of volitional processes may 

become less salient for PA in older age, it is also not possible to exclude the reverse 

mechanism where individuals are less active because they use fewer self-regulatory 

strategies (Sniehotta et al., 2005). Further research on the role of strategies used to 

facilitate translation of intentions into PA is, therefore, needed.  

5.7.3 Implicit Processes 

Habits are considered important to behavioural performance and have been 

applied to a range of health behaviours, including PA (Allom et al., 2016; Mullan et al., 

2016; Verplanken & Melkevik, 2008). Consistent with earlier definitions of habit, our 

findings indicated that older adults experience PA as something they do automatically, 

and which, through repetition, has become embedded within their everyday lives. 

However, the role of habit in actioning behaviour is controversial, and conscious as well 

as non-conscious processes are most likely at play (Gardner, 2015b; Gardner, de Bruijn, 

& Lally, 2011). Indeed, such a dual-process pathway of influences was found to be 

useful for understanding PA specifically among older adults, as demonstrated by the 

results of our subsequent study (Arnautovska et al., 2017a). Using such a 

conceptualisation implies that habits are a process through which action is cued and 

once activated, may be overridden prior to translation into action. The accounts of older 

adults’ experiences in the current study offer a more in-depth understanding of the 

processes by which the impulse, generated by the habit, is translated into action, despite 

any competing impulses or conflicting intentions.  
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The role of environmental cues is believed to facilitate formation of PA habit 

(Rhodes et al., 2010). For instance, the availability of positive environmental cues such 

as exercise equipment, proximity of parks, and well-maintained walking tracks might 

motivate older adults to engage in PA, regardless of their current PA patterns. In 

contrast, participants’ experiences associated with environmental cues implied that 

uneven footpaths seem too threatening for walking due to a fear of falling and injury. 

While designing walkable neighbourhoods has been recognised as important in 

increasing PA among older adults (WHO, 2007), designers of such passive initiatives 

may need to consider adding a more cognitive-based component, by highlighting the 

importance of exercise itself for falls prevention (Sherrington et al., 2011).  

Older adults’ experiences with PA in this study demonstrate the important role 

of cues, such as a specific time to go for a walk, as an additional facilitator for aiding 

the process of PA becoming automatic. Indeed, the role of planning for habit formation 

has been well-recognised in that the event- or time-based cue, which, albeit activated 

with conscious processes (Sheeran et al., 2013), enables “automatic retrieval of habit 

associations due to the heightened cue accessibility achieved by formulating 

implementation intentions” (Lally & Gardner, 2013, p. 142). As such, interventions 

designed to habituate regular PA in older adults could be aimed towards strengthening 

the impulse leading to behaviour by providing environmental cues for PA, such as sign 

posts indicating the exact time required to complete a specific walking track, along with 

expected health benefits, while ensuring minimal inhibition of the habitual response 

(e.g., by providing a planner/calendar with time for PA blocked out). 

5.7.4 Strengths and Limitations 

Our findings contribute to the extant literature on older adults’ PA in several 

important ways. First, we explored socio-cognitive processes that may underpin PA 
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from the perspective of older adults. As such, these unique perspectives can inform PA 

interventions specifically targeting older adults. Second, exploring PA by means of in-

depth narrative discussions highlights concepts that might be crucial for regular PA 

engagement in older adults, but may not have been comprehensively understood in 

empirical literature to date. Using a qualitative approach, embedded within the critical 

realism epistemological position, we may overcome the limitations of understanding or 

predicting phenomena based on quantitative data and without insight (Toomela, 2007). 

Third, the findings were framed within the theoretically integrative approach involving 

the IBC model (Hagger & Chatzisarantis, 2014), which meant that conscious and non-

conscious processes were considered. Integrating different levels of decisional processes 

and theoretical approaches offers a more comprehensive understanding of health 

behaviours and has been considered an appropriate strategy in informing models of 

behavioural prediction (Fishbein & Yzer, 2003).  

Several limitations should also be considered. First, participation was voluntary, 

which might attract those more interested in PA. It is therefore possible that the findings 

do not capture older adults with very low PA levels or from culturally diverse 

backgrounds, despite the use of a maximum variation sampling method. Second, we 

relied on a sample of participants residing in metropolitan areas of South East 

Queensland, Australia. We did, however, recruit participants from various SES areas, to 

obtain experiences of participants living in different SES-level localities. Third, the 

cross-sectional design of the study limits researchers’ ability to consider the identified 

concepts as true determinants of PA in older adults that would be able to imply a causal 

relationship with PA engagement.  
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5.8 Conclusion 

The predominant social-cognitive approach to understanding PA has its 

limitations in considering PA as a conscious behaviour, because it potentially neglects 

non-conscious processes highlighted in recent integrative models of PA. Our findings 

provided insights into older adults’ experiences with PA, some of which seem to 

facilitate their PA, while others seem to act as barriers to regular PA engagement. 

Overall, the findings indicated that the application of an integrative theoretical approach 

which examines multiple processes of decision-making, such as the IBC model, is 

appropriate for the understanding of PA in older adults by highlighting a range of inter-

related concepts within motivational, volitional, and implicit processes. Further research 

is needed to empirically test the relationships among constructs within these multiple 

processes, and also to explore strategies to appropriately utilise such concepts in future 

PA interventions.  
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Chapter 6  

Paper 2 

6.1 Notes 

This chapter represents a paper based on Stage Two. Specifically, the paper 

focused on the investigation of motivational processes underpinning PA in older adults. 

The PhD Candidate is the first author on this paper, with L. Fleig who is not part of the 

candidate’s supervisory team being the second author, and supervisors, F. O’Callaghan 

and K. Hamilton, being subsequent authors. The materials developed for data collection 

purposes of this study are contained in Appendices G–K.   

6.2 Statement of Contribution to Co-authored Published Paper  

This chapter includes a co-authored paper. The paper is currently under review 

in an international peer-reviewed journal. The status of the co-authored paper, including 

all authors, is: 

Arnautovska, U., Fleig, L., O’Callaghan, F., & Hamilton, K. (2016). The 

influence of autonomous motivation on older adults’ physical activity: Integration of 

theories. Manuscript submitted for publication. 

The PhD Candidate was responsible for the majority of aspects of the paper 

including: reviewing the literature; study concept and design, including development of 

the surveys in collaboration with K. Hamilton; recruitment of participants and 

coordination of data collection, conducting follow-up interviews; data analysis (with L. 

Fleig providing assistance); interpretation of data; and writing of the paper. The co-

authors provided comments on drafts and supervisory advice.  

 

Name of student: Urska Arnautovska (05/05/2016)  
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Corresponding author of paper: Urska Arnautovska (05/05/2016)       

  

Co-Author: Lena Fleig (07/09/2016) 

       

Associate Supervisor: Frances O’Callaghan (05/05/2016) 

   

Principal Supervisor: Kyra Hamilton (05/05/2016) 

6.3 Abstract 

This study examined motivational processes underpinning physical activity (PA), 

by integrating the theory of planned behaviour (TPB) and self-determination theory. 

Older adults (N = 213) completed a questionnaire assessing autonomous motivation and 

TPB variables, and a 2-week follow-up of PA. In a structural equation model, effects of 

autonomous motivation on intention were mediated by attitudes and perceived 

behavioural control, but not subjective norm. The integrated model explained 60% and 

46% of the variance in intention and PA, respectively. The findings suggest that PA 

interventions targeting older adults should prompt positive attitudinal and control beliefs 

regarding PA within an autonomy-supportive environment.  

6.4 Introduction   

While studies on PA indicate that the nature of one’s motivation is important for 

strengthening behavioural intentions (Hagger & Chatzisarantis, 2014), little is known 
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about the nature of distal psychological processes associated with older adults’ self-

motivation for PA (Arnautovska et al., 2017b; Duncan et al., 2010). Applying a 

theoretically integrative approach, the current research examined fundamental 

motivational processes impacting PA in this at-risk group. Arguably, integrative models 

offer a more comprehensive articulation of the complexity of psychological processes 

guiding health behaviour (Hagger, 2009; Hamilton & Hagger, 2014). Indeed, several 

researchers (Conner, 2015; Hagger, Sultan, et al., 2016; Hamilton, Cox, et al., 2012; 

Reyes Fernández, Knoll, Hamilton, & Schwarzer, 2016) have recently suggested 

integrating popular social-cognitive models, such as the theory of planned behaviour 

(TPB; Ajzen, 1991), with complementary theories.  

According to the TPB (Ajzen, 1991), a person’s intention is the key mediator 

between health behaviour and the three belief-based constructs of attitude 

(advantages/disadvantages), subjective norm (perceived social approval/disapproval), 

and perceived behavioural control (PBC; facilitators/barriers), with PBC further 

hypothesised to predict behaviour directly. Although the TPB has been well-validated 

across various health behaviours (McEachan et al., 2011), including in PA (Downs & 

Hausenblas, 2005b), its shortcomings and limitations have been well documented 

(Conner, 2015; Sniehotta et al., 2014), such as the limited explanation of the processes 

underpinning belief-based motivational variables (Hagger & Chatzisarantis, 2009). This 

is because, although the belief-based TPB variables have been shown to be useful in the 

prediction of various health behaviours (Hamilton, Cleary, et al., 2016; Hamilton, 

White, Young, et al., 2012; Vayro & Hamilton, 2016), the origins and reasons why 

specific beliefs would be pursued are explained only in a general way. Alternative 

theories that focus on the quality of motivation, such as self-determination theory (SDT; 

Deci & Ryan, 2002), have been proposed to complement the TPB to provide a better 
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understanding of the processes underpinning belief-based TPB constructs (for an 

explanation of this integration see Hagger & Chatzisarantis, 2009). 

In the SDT, intrinsic motivation is considered the most autonomous form of 

motivation, involving behaviour that is performed out of inherent interest and 

enjoyment, and has been shown to be important for long-term exercise adherence 

(Eynon, O’Donnell, & Williams, 2016; Teixeira, Carraça, et al., 2012) and associated 

with higher levels (Ferrand et al., 2014) and frequency (Duncan et al., 2010) of PA. 

Research that has integrated autonomous motivation with the TPB has found the 

construct to effect health behaviour directly as well as indirectly through the TPB 

constructs of attitude and PBC, with an additional, albeit small effect through subjective 

norm (Hagger & Chatzisarantis, 2009). These findings corroborate prior studies on PA 

among general adult populations (Hagger & Chatzisarantis, 2014) and parents of young 

children (Hamilton, Cox, et al., 2012; Hamilton, Thomson, & White, 2013).  

Motivation associated with a sense of autonomy may be especially important for 

older adults (Chang, 2012). Qualitative research indicates that older adults expect to 

maintain autonomy as a result of doing exercise (Fleig, McAllister, Chen, et al., 2016), 

with the concept of “the autonomous self” constituting an important part of older adults’ 

views of ageing (Craciun et al., 2015). Indeed, limited research focusing on older 

adults’ motivational perspectives shows that those who are autonomously motivated 

report higher quality of life, including less discomfort due to pain or physical state in 

daily activities (Ferrand et al., 2014). Psychological needs, as proposed by the SDT 

(Deci & Ryan, 2002), have also proven to predict exercise motivation in adults with 

limited physical abilities (Kosma, 2014). Given that PA in older adults is often 

undermined by a lack of confidence due to fear of falling (Baert et al., 2011), and may 

also be negatively impacted by unsatisfactory consideration of older adults’ needs 
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(Hardy & Grogan, 2009), it seems relevant to investigate potential associations of older 

adults’ cognitions with more distal motivational constructs, associated with satisfaction 

of basic psychological needs.  

Drawing on the empirical evidence supporting the integration of the TPB and 

SDT, we hypothesised that autonomous motivation from the SDT would predict 

attitude, subjective norm, and PBC from the TPB (H1). In line with the TPB (Ajzen, 

1991), it was further hypothesised that these belief-based cognitions would predict PA 

intention (H2). Following this sequence, it was expected that TPB concepts would 

mediate the effects of autonomous motivation on PA intention (H3). Finally, we 

expected that PA behaviour would be predicted by intention (H4) and PBC (H5), in line 

with the TPB.  

6.5 Method 

6.5.1 Participants and Procedure 

Participants were community-dwelling Australian adults ≥ 65 years who were 

able to engage in PA of at least moderate intensity. At baseline, participants (N = 215) 

completed a questionnaire assessing demographic characteristics and constructs from 

TPB and SDT, either paper-based (59.2%) or online (40.8%). Two participants were 

excluded due to inability to perform PA. Two weeks later, 165 participants reported 

their PA in the previous week. Table 6.1 presents sociodemographic characteristics of 

the final sample. Drop-out analysis indicated that participants who completed both 

assessments, compared to those who only completed the baseline survey, had a higher 

level of education (p = .03). No other significant differences on study measures were 

observed (all p > .05). A unique code identifier allowed matching of questionnaires. The 

University Human Research Ethics Committee approved the study. 
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Table 6.1 

Sociodemographic Profile of Participants (N =165) 

Characteristics  M SD 

Age (range: 65–95 years) 73.7 7.1 

 N % 

Sex   

Female 110 66.7 

Male 55 33.3 

Current marital status   

Never married 9 5.5 

Widowed  46 28.2 

Divorced / Separated 27 16.6 

Married / De-facto 81 49.7 

Educational level    

Non-university  104 64.6 

University  57 35.4 

Current employment status
a 

  

Retired 144 87.3 

Full- / part-time paid work 26 15.7 

Disability pension / benefit 8 4.8 

Average gross household income per week ($ AUS)   

≤ $1,000 116 70.3 

> $1,000 49 29.7 

Presence of health conditions
b 

  

None 22 13.3 

1 or more 143 86.7 

2 or more 84 50.9 

3 or more 50 30.3 

Note: Data was missing on variables Educational level (4; 2.4%) and Employment status (1; 0.5%). 
a 

Several answers were possible for the variable Current employment status. 
b 

Participants reported 

experiencing on average two health conditions; the most common were hypertension (40%) and 

arthritis (37.6%).  

6.5.2 Measures 

The target behaviour, regular physical activity, was defined as “behaviour that is 

of at least moderate intensity and performed for at least 30 minutes on 5 days or more of 
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the week” (Department of Health, 2014). Unless otherwise stated, items were rated on a 

7-point scale ranging from strongly disagree (1) to strongly agree (7). 

Intention.  Three items assessed intention: “It is likely that I will be regularly 

physically active”; “I intend to be regularly physically active”; and, “I expect that I will 

be regularly physically active”. 

Attitude.  Attitude was assessed by two, 7-point semantic differential scales, both 

positively scored: “For me to do regular PA would be …”, bad (1) to good (7) and 

harmful (1) to beneficial (7). 

Subjective norm.  Subjective norm was measured by four items: “People who 

are important to me would want me to engage in regular physical activity”; “Most 

people who are important to me would approve of my engaging in regular physical 

activity”; “People who are important to me engage in regular physical activity”; and, 

“People who are important to me would think that engaging in regular physical activity 

is a good thing to do”.  

Perceived behavioural control.  Two items assessed PBC: “It is mostly up to me 

whether or not I engage in regular physical activity” and “I have complete control over 

whether I engage in regular physical activity”.  

 Autonomous motivation.  Autonomous motivation was assessed using intrinsic 

and identified subscales of the Behavioural Regulation in Exercise Questionnaire 

(Mullan et al., 1997). Four items measured identified regulation: “I value the benefits of 

regular physical activity”; “It’s important to me to do regular physical activity”; “I think 

it is important to make the effort to be regularly physically active”; and, “I get restless if 

I don’t do regular physical activity”. Four items measured intrinsic motivation: “I get 

pleasure and satisfaction from being regularly physically active”; “I am regularly 

physically active because it’s fun”; “I enjoy being regularly physically active”; and, “I 
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find regular physical activity a pleasurable activity”. Items were scored on a 5-point 

scale ranging from not true for me (1) to very true for me (5).  

Control variables.  Participant demographic variables (i.e., sex, age, SES, and 

multimorbidity) were entered into model analyses as control variables. These variables 

were selected because of their association with PA in previous studies (van Stralen et al., 

2009). For SES, participants’ self-reported average gross household income per week 

was dichotomised into below average (≤ $1,000) and above average (> $1,000), in 

accordance with the Australian Bureau of Statistics (2012a). Multimorbidity was 

assessed by asking about the presence of 14 health conditions, following Menec (2003). 

A total morbidity score was calculated by summing affirmative responses.  

Behaviour.  Self-reported PA behaviour was measured using three 7-point 

single-items: “On how many days in the past week (past 7 days) have you engaged in at 

least 30 minutes of at least moderate-intensity PA?”; “In the previous week, how often 

did you engage in regular PA?”; and, “In the previous week, to what extent did you 

engage in regular PA?” Self-report measures of PA have proven to be valid for assessing 

PA against objective measures of PA (Hamilton, White, & Cuddihy, 2012; Milton et al., 

2010).  

6.5.3 Data Analysis 

The model was specified within a structural equation modelling framework and 

estimated direct and indirect paths (Figure 6.1) using Mplus 7. The hypothetical model 

consisted of six latent variables which were specified with manifest indicators described 

in the Measures section. For autonomous motivation and subjective norm, we applied 

parcelling to reduce the number of parameters per construct, to improve the normality of 

the distributions, and to increase the stability of the parameter estimates (Little, 

Cunningham, Shahar, & Widaman, 2002). The model was evaluated based on 
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recommended fit indices including the comparative fit index (CFI), the root-mean-

square error of approximation (RMSEA), and the Tucker-Lewis-Index (TLI). Missing 

data (< 5%) were treated using the full maximum likelihood (FIML) algorithm (Enders 

& Bandalos, 2001). 

6.6 Results 

Table 6.2 presents the means, standard deviations, and intercorrelations among 

all variables. All latent variables were positively related (p < .01) with PA at follow-up. 

The hypothesised model provided an adequate fit to the data (RMSEA = .04, CFI = .98, 

TLI = .98, χ
2
(108) = 141.76, χ

2
/df = 1.31). As hypothesised (H1), autonomous 

motivation was associated (all p < .01) with attitude (ß = .67), subjective norm (ß = .45), 

and PBC (ß = .34, Figure 6.1). In partial support of H2, intention was predicted by 

attitude and PBC (ß = .32, p < .01 and ß = .26, p < .01, respectively), but not subjective 

norm (ß = .02, p > .05). Multiple mediation analysis showed that the effects of 

autonomous motivation on intention were mediated by attitude and PBC, but not 

subjective norm (Table 6.2), which partly supported H3. In support of H4, intention 

predicted PA at follow-up (ß = .25, p < .05); however, PBC predicted PA only indirectly 

via intention (ß = .08, p > .05; Figure 6.1), partly confirming H5. Autonomous 

motivation, attitude, subjective norm, and PBC cumulatively accounted for 60% of the 

variance in intention; the overall model explained 46% of the variance in PA. 
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Figure 6.1. Structural model for predicting older adults’ physical activity (N = 165). 

Note: Sex, age, income, and multimorbidity were entered as covariates; only significant 

covariates (p < .05) are included in the Figure. *p < .05; **p < .01. 
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Table 6.2 

Estimated Means (M), Standard Deviations (SDs), Intercorrelations, Covariances, and Variances for Latent Social-cognitive Variables and 

Older Adults’ Physical Activity Behaviour (N = 165), and Summary of Results for Multiple Mediation Model 

 1 2 3 4 5 6 M
a
 SD

a
 Range 

1. Autonomous motivation T1  1.00      3.81 0.97 1-7 

2. Attitudes T1  .76**   1.00     6.25 1.32 1-7 

3. Subjective norm T1  .44* .37* 1.00    5.24 1.32 1-7 

4. PBC T1  .34* .32* .20*   1.00   6.11 1.25 1-7 

5. Intention T1  .67**  .66** .34*  .48**   1.00  5.63 1.56 1-7 

6. Physical activity behaviour T2  .59* .49* .27* .15* .52**     1.00 4.91 1.38 1-7 

Factor loadings
b
  .89/.93 .73/.70 .83/.93 .98/.85 .96/.97/.97 .77/.88/.89    

Cronbach’s alpha
a
 .92 .63

b 
.82 .84

b 
.98 .85    

Independent variable (IV) 

Dependent 

variable 

(DV) 

Mediating  

variables 

(MV) 

Effect of 

IV on  

MV 

Effect of 

MV on 

DV 

Total effect 

 

Direct 

effect 

Indirect 

effects 

Lower 

BC 

95% CI 

Higher 

BC 

95% CI 

Autonomous motivation 

 Attitudes .67**  .32* .64** .32* .21* .01 .49 

Intention 
Subjective 

norm 
.45**  .02   .01 -.07 .10 

 PBC .34** .26**   .10* .01 .16 

Note. 
a
manifest scale means, standard deviations, and internal consistency; 

b
for manifest indicators within construct. T1 = baseline questionnaire, T2 = 2-week follow-up 

questionnaire, PBC = perceived behavioural control. Reported are standardized path coefficients; n = 162; *p = .05; **p < .001; PBC = perceived behavioural control, BC = 

bias corrected, CI = bootstrapping confidence interval. *p < .05; **p < .01. 
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6.7 Discussion 

The current study tested an integrative model, including constructs from TPB
 

(Ajzen, 1991) and SDT (Deci and Ryan, 2002), to explain older adults’ PA. Results 

provided partial support to our hypotheses, with the effects of autonomous motivation 

on intention being mediated by attitude and PBC, but not subjective norm. Direct effects 

of autonomous motivation on PA behaviour were also found. Findings corroborate 

previous studies investigating belief-based determinants of PA (Hagger & 

Chatzisarantis, 2009; Hamilton, Cox, et al., 2012) and add to the body of knowledge by 

demonstrating that the effects of autonomous motivation on PA are mediated by social-

cognitive variables in the older adult population. This contribution is important because 

it informs the development of PA models which, as argued by Caudroit et al. (2011), 

should be adjusted to the unique characteristics of the target group. 

Consistent with TPB (Ajzen, 1991) and SDT (Deci & Ryan, 2002), attitude and 

PBC significantly mediated the path from autonomous motivation to intention. 

However, no mediation path was found for subjective norm, which is not completely 

unexpected. Earlier theoretical explanations of integrating both theories did not 

hypothesise this path, based on subjective norm being defined as controlling (i.e., 

perceptions about approval of important others), rather than autonomous cognitions 

(Hagger & Chatzisarantis, 2009). Thus, current findings provide support for this 

original theorising and also corroborate previous research indicating that the effect of 

subjective norm on intention is smaller than that of attitude and PBC (Downs & 

Hausenblas, 2005b). 

It is noteworthy that autonomous motivation significantly predicted all three 

TPB variables, including subjective norm, but that these effects were translated further 

into PA intention only via attitude and PBC. This indicates that autonomous motivation 
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may, indeed, be associated with older adults’ perceptions of approval about PA by 

significant other people, but that these distal determinants are insufficient to impact 

more proximal factors such as PA intentions. From a lifespan perspective, older adults’ 

PA may be less dependent on perceived social approval due to a stronger need for 

independent decision-making, which can be associated with age-related functional 

limitations (Craciun et al., 2015). Indeed, subjective norm has previously been found to 

have a small and negative effect on PA intention among retirees (Gretebeck et al., 

2007). Current findings therefore contradict the TPB (Ajzen, 1991) which states 

subjective norm should predict intention. In addition, in the current model, PBC did not 

directly predict behaviour, as expected by the TPB, highlighting the limitations of TPB 

as discussed by Sniehotta et al. (2014).
 

Nevertheless, current results indicate that those who are more autonomously 

motivated to engage in PA are more likely to develop positive attitudes toward PA, such 

as that PA is useful and beneficial. This finding corroborates previous research (Lawton 

et al., 2009; Noar, Benac, & Harris, 2007) and suggests that intervention developers 

should consider attitudes as one of the key targets in promotion of PA in older adults. 

Further, the current study illustrates the importance of prompting formation of positive 

attitudes about PA in later life through supporting one’s sense of competence, 

relatedness, and autonomy—the basic psychological needs—as proposed by SDT (Deci 

& Ryan, 2002), foster one’s autonomous motivation. Furthermore, in relation to 

intervention strategies, by confirming the path from autonomous motivation to intention 

via PBC, it may be useful to focus on supporting older adults’ autonomy, which is then 

likely to have a positive effect on one’s control beliefs and, subsequently, on PA 

behaviour. According to SDT (Deci & Ryan, 2002), the need for autonomy is 

particularly relevant for understanding goal-directed behaviour and can, therefore, be 
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expected to be a strong motivating force for maintaining PA, particularly in the context 

of age-related multimorbidity (Warner, Ziegelmann, Schüz, Wurm, Tesch-Römer, et al., 

2011). 

Although specified as a control variable in the current study, it is interesting to 

note that multimorbidity had a negative effect on PA, indicating that the greater the 

number of chronic conditions, the less PA the person was likely to do. This finding is 

consistent with previous research indicating debilitating effects of chronic conditions on 

one’s physical activities (Clarke & Bennett, 2013). Of importance, however, is that the 

current study underlines the need to support autonomy and competence as a means to 

influence social cognitions regarding PA which, in turn, could buffer against negative 

effects of illness on one’s well-being and functional independence (De Vries et al., 

2012). 

The current study is the first to test the sequence from autonomous motivation 

through TPB social cognitions to behavioural enactment for prediction of PA in older 

adults. This knowledge is useful because although older adults can gain significant 

health benefits from PA (E. D. Williams et al., 2014), they may lack interest in PA 

(Gellert et al., 2015), which may result from not perceiving PA as personally valuable 

and beneficial. Results provide a more comprehensive explanation of the motivational 

processes that underpin older adults’ PA by demonstrating that the path from 

autonomous motivation to intention is mediated via attitudinal and control perceptions 

of PA. In addition, autonomous motivation had direct effects on PA behaviour, 

highlighting the importance of goals that are congruent with one’s personal values and 

perceived as being initiated out of one’s free choice (Chang, 2012).  

Potential limitations and implications for future research should be considered. 

First, the self-report measure of PA may be methodologically weaker than objective 
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measures of PA (Kowalski, Rhodes, Naylor, Tuokko, & MacDonald, 2012), although 

self-report measures of PA are shown to be reliable and valid for assessing PA 

(Hamilton, White, & Cuddihy, 2012; Milton et al., 2010). Second, while adopting a 

prospective design, the lack of multiple follow-up time points precludes generalising the 

findings to PA maintenance (van Stralen et al., 2009). Further, the study design 

precludes conclusions being made about the cause and effect nature among variables. 

To test whether changes in these constructs would, indeed, result in older adults 

changing their PA levels, an experimental design, including manipulation of these 

constructs, would be needed. In addition, although our analysis controlled for 

multimorbidity, given the nature of this age group, it might be beneficial in future 

studies to consider also other potential barriers to PA, such as functional ability or 

environmental factors. Finally, while this study investigated influences of pre-

intentional, motivational processes on older adults’ PA, other more proximal processes 

such as post-intentional, volitional processes (Schwarzer & Luszczynska, 2008) and 

non-conscious, automatic processes (Gardner, 2015b; Sheeran et al., 2016) may also be 

useful to explore in this context. In addition, although behaviour change taxonomies 

(Michie et al., 2013) outline strategies to change individuals’ behaviour based on 

psychological constructs, it might be useful to identify which of those strategies are 

most appropriate to engender behaviour change in older adults as well as how to best 

deliver the strategies to enhance older adults’ autonomous motivation for PA. 

Understanding better the motivational processes underpinning older adults’ PA 

can assist intervention designers to develop evidence- and theory-based behaviour 

change programs and, thus, enhance intervention effectiveness (Chase, 2015). By 

clearly articulating and testing an integrative model including constructs from TPB and 
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SDT, the current study offers support for the integration of the two theories and 

contributes to knowledge that may be used to promote PA in older adults. 
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Chapter 7  

Paper 3 
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7.3 Abstract 

To assess the effects of conscious and non-conscious processes for prediction of 

older adults’ physical activity (PA), we tested a dual-process model that integrated 

motivational (behavioural intention) and volitional (action planning and coping 

planning) processes with non-conscious, automatic processes (habit). Participants (N = 

215) comprised community-dwelling older adults (M = 73.8 years). A longitudinal 

design was adopted to investigate direct and indirect effects of intentions, habit strength 

(Time 1), and action planning and coping planning (Time 2) on PA behaviour (Time 3). 

Structural equation modelling was used to evaluate the model. The model provided a 

good fit to the data, accounting for 44% of the variance in PA behaviour at Time 3. PA 

was predicted by intentions, action planning, and habit strength, with action planning 

mediating the intention-behaviour relationship. An effect of sex was also found where 

males used fewer planning strategies and engaged in more PA than females. By 

investigating an integration of conscious and non-conscious processes, this study 
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provides a novel understanding of older adults’ PA. Interventions aiming to promote PA 

behaviour of older adults should target the combination of psychological processes. 

7.4 Introduction 

Strong empirical evidence suggests individuals’ intentions to achieve a desired 

goal, such as engagement in regular physical activity (PA), which is associated with a 

range of health benefits (Rezende, Rey-López, Matsudo, & do Luiz, 2014), predict 

subsequent behaviour (McEachan et al., 2011; Sheeran, 2002). However, there is also 

substantial research investigating the intention-behaviour gap, reflecting the fact that 

people do not always achieve what they intended to do (Sheeran, 2002; Sheeran & 

Webb, 2016). In fact, research shows that 46% of individuals who are motivated to 

engage in PA do not realise their intentions (Rhodes & de Bruijn, 2013), a phenomenon 

known as inclined abstainers (Orbell & Sheeran, 1998). Advancing our understanding 

of psychological processes involved in individuals’ decision-making within the context 

of PA in older adults seems a particularly useful and timely line of investigation since 

older adults are at risk for low levels of physical activity (Smith et al., 2015), sedentary 

behaviour (e.g., Fleig, McAllister, Brsher, et al., 2016), and associated morbidity 

(Rezende et al., 2014). Indeed, Ziegelmann and Knoll (2015) specifically argued for the 

need to consider multiple theoretical perspectives when understanding health-related 

behaviours such as PA in older adults. Integration of theories that propose alternative 

and/or complementary processes guiding health behaviour may offer a means of 

advancing theory towards a more comprehensive understanding of behaviour (Conner, 

2015; Hagger, 2009; Hamilton & Hagger, 2014).  

Latest research (Allom et al., 2016; Hagger & Chatzisarantis, 2014; Mullan et 

al., 2016; Presseau et al., 2014) supports using a dual-process approach that integrates 

both conscious, reflective processes and non-conscious, automatic processes in 
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decision-making and provides evidence for the importance of investigating motivational 

processes (e.g., behavioural intention), volitional processes (e.g., planning), and 

automatic processes (e.g., habit) on behaviour. Despite emerging research using more 

integrative approaches to better understand human behaviour, an evidence base focused 

on understanding the effects of multiple processes on behaviour is lacking (Hagger & 

Chatzisarantis, 2014). Within the context of the current study, such evidence would help 

to explain why older adults may be motivated to ensure they engage in a healthy 

lifestyle yet corresponding intentions and behaviours do not materialise. To assess the 

effects of conscious and non-conscious processes for prediction of older adults’ PA, the 

aim of the current study was to test a dual-process model that integrated motivational 

and volitional processes with automatic processes. 

7.4.1 Conscious, Reflective Processes 

Among the major theories that have been applied to the understanding of social 

and health behaviour, intention is assumed to be the most proximal predictor of 

behaviour. The theory of planned behaviour (TPB; Ajzen, 1991), given intention is 

central to the model, is perhaps the most widely used social-cognitive theory of 

behaviour. Intention is defined as a motivational concept which prompts an individual 

to engage in a specific behaviour and determines the direction and intensity of one’s 

goal-directed actions (Gollwitzer, 1993). While research supports the key role of 

intentions for behavioural enactment (Hagger et al., 2002; McEachan et al., 2011), 

review studies have shown that a substantial amount of variance between intentions and 

behaviour remains unexplained (Rhodes & de Bruijn, 2013; Sheeran & Webb, 2016). 

This limitation of intentions translating to behaviour, known as the intention-behaviour 

gap (Sheeran, 2002; Sheeran & Webb, 2016), prompted the development of alternative 

theoretical perspectives to try to explain individuals’ behaviour, differentiating between 
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a motivational phase (i.e., goal-setting stage) and volitional phase (i.e., goal-pursuit 

phase) when it comes to understanding motivated action. This is because behavioural 

decision-making cannot be viewed in a unidimensional fashion and motivational 

processes in isolation are unlikely to change behaviour; thus, other factors are more 

likely to be influential in the self-regulation process and subsequent pursuit of an action. 

The factors proposed to bridge the intention-behaviour gap include different 

types of planning techniques, which originate in Gollwitzer’s (1993) concept of 

implementation intentions. Planning constructs are key to the health action process 

approach (HAPA; Schwarzer, 2008; Schwarzer & Luszczynska, 2008), which suggests 

that the adoption, initiation, and maintenance of health behaviours must be explicitly 

conceived as a process that consists of at least a motivation phase and a volition phase. 

According to HAPA, individuals form an intention to engage in a goal-directed 

behaviour in the motivational phase, whereas more self-regulatory strategies within the 

volitional phase are needed to ensure an intention is realised. Planning is a key self-

regulatory strategy in the volitional phase that has received empirical support in the 

literature (Gollwitzer, 1993; Hagger, Luszczynska, et al., 2016). Planning is 

conceptualised as comprising action plans (i.e., plans that specify where, when, and 

how an intended behaviour is to be performed) and coping plans (i.e., plans that 

anticipate challenging situations that may obstruct behavioural enactment and mental 

representation of ways to overcome them; Schwarzer, 2008). Planning has been found 

to mediate the intention-behaviour relationship (Carraro & Gaudreau, 2013; Thomson et 

al., 2012; Wiedemann et al., 2009), with intervention studies supporting complementary 

effects of action and coping planning (Kwasnicka et al., 2013; Scholz et al., 2007). 

Whereas positive effects of planning on behaviour have been established among 

young (Fleig, Pomp, Parschau, et al., 2013; Hamilton, Bonham, Bishara, Kroon, & 
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Schwarzer, 2016; Reyes Fernández et al., 2015; Reyes Fernández et al., 2016; Zhou, 

Gan, Hamilton, & Schwarzer, 2016; Zhou, Gan, et al., 2015; Zhou, Sun, et al., 2015) 

and middle-aged (Fleig, Pomp, Schwarzer, et al., 2013; Hamilton, Cox, et al., 2012; 

Reuter et al., 2010) adults, few studies investigating planning have focused specifically 

on older adults (e.g., Wolff, Warner, Ziegelmann, Wurm, & Kliegel, 2016). In the 

dearth of studies that have targeted older adults, the evidence is equivocal. For example, 

in one study testing an extended TPB intervention on older adults with multiple 

morbidities, planning was found to moderate the intention-PA relationship, with 

participants in the intervention group reporting higher PA levels at 6-months follow-up 

than the control group (White et al., 2012). In contrast, in a study including retired 

individuals, Caudroit, Stephan, and Le Scanff (2011) found that planning did not predict 

PA at 6-months follow-up; instead, participants’ PA levels were directly predicted by 

PA intention at baseline. As older adults are often faced with age-related illness which 

can obstruct their PA (Morris, McAuley, & Motl, 2008), obtaining a clear 

understanding of the role of self-regulatory strategies such as planning for PA in older 

adults may be particularly informative for interventions aiming to facilitate PA in this 

at-risk population group for PA decline (Wolff et al., 2016).  

The extant research offers support for the investigation of volitional factors in 

older adults. It appears that self-regulatory mechanisms may be age-specific (Reuter et 

al., 2010), since older adults have been found to have higher levels of planning than 

middle-aged adults (Scholz et al., 2007). In addition, the strength of the planning-PA 

relationship tends to increase with age (Reuter et al., 2010). Considering that planning 

has been identified as an important construct for facilitating PA in adults in general 

(Kwasnicka et al., 2013; Reuter et al., 2010) and in more targeted groups such as adult 

rehabilitation patients (Fleig, Pomp, Schwarzer, et al., 2013; Sniehotta, Scholz, et al., 
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2005; Ziegelmann, Luszczynska, Lippke, & Schwarzer, 2007), it can be expected that 

planning could have a positive impact on the intention-behaviour link also in older 

adults. While prevailing health behaviour theories such as the TPB (Ajzen, 1991) and 

HAPA (Schwarzer, 2008) account for psychological processes that are a result of 

conscious, reflective efforts, non-conscious (and more reactive) processes might also 

shape individual behavioural decision-making (Armitage, 2015b; Evans, 2008; 

Hofmann, Friese, & Wiers, 2008; Sheeran et al., 2013). 

7.4.2 Non-conscious, Automatic Processes 

In trying to understand the complexities of human behaviour, researchers have 

recognised that behavioural decision-making may be influenced by both conscious, 

reflective processes and non-conscious, automatic processes (Gardner, 2015b; Hagger 

& Chatzisarantis, 2014; Hollands et al., 2016). Dual-systems theories of behaviour 

provide an account for the influence of both the reflective and automatic systems 

operating in parallel to affect behaviour (Evans, 2008; Strack & Deutsch, 2004). The 

reflective impulsive model (RIM), devised by Strack and Deutsch (2004), draws 

together the research on these two independent systems of motivation and how they 

independently influence behaviour, explaining human behaviour as a joint task of 

reflective (explicit) and impulsive/automatic (implicit) systems. The model posits that 

the two systems operate in parallel, maintaining concurrent activity and competing for 

control of overt responses. More specifically, the reflective system executes behaviour 

through the use of an explicit decision-making process whereby motivational processes 

such as intentions are considered. This process involves the use of a high volume of 

cognitive capacity and, hence, distraction or extreme levels of arousal can interfere with 

the reflective system or cause it to disengage. On the other hand, the impulsive system 
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operates outside of conscious awareness and requires little cognitive capacity, 

controlling behaviour in suboptimal conditions.  

In a recent study, Presseau et al. (2014) tested a dual-process model applied to 

clinician behaviour in managing six health-related behaviours. Results supported the 

applicability of a dual-process model in three behaviours, with reflective processes 

operating in parallel to automatic processes. Similarly, Keatley et al. (2012), who tested 

the effects of explicit and implicit motivation, found that implicit motives predicted 

students’ PA (but not condom use or healthy eating). These findings concur with other 

studies (Allom et al., 2016; Hagger & Chatzisarantis, 2014; Mullan et al., 2016) that 

emphasised the key roles of both conscious, reflective and non-conscious, automatic 

processes for health-behaviour change.  

Automatic processes may be especially important for behaviours that have 

become a habit through frequent repetition over time. Thus, to measure automatic 

processes, habit strength has been proposed as a viable construct (Gardner, 2015b; 

Verplanken & Melkevik, 2008). While there are a variety of definitions pertaining to the 

concept of habit (see Gardner, 2015), recent conceptualisations of habit define it as “a 

process by which a stimulus automatically generates an impulse towards action, based 

on learned stimulus-response associations” (Gardner, 2015b, p. 280). Accordingly, by 

consistent activation of the association between a specific contextual cue that triggers 

the behaviour, such as a particular time of day (Wood et al., 2005), and behavioral 

response, the impulse to enact the behaviour becomes triggered automatically and 

without conscious control. For example, experimental evidence suggests that self-

monitoring and promotion of consistent and context-dependent practice of exercises can 

strengthen the automaticity of performing the exercises (Fleig, McAllister, Chen, et al., 

2016). This supports a dual-process approach to PA decision-making and suggests that 
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while PA may initially be the product of one’s intention (e.g., an older person deciding 

to start to exercise because of health concerns), after repeatedly choosing a behaviour in 

a stable context (e.g., going for a walk in the morning around the neighbourhood block) 

the behaviour may become habitual (Fleig, McAllister, Chen, et al., 2016; Fujii & 

Gärling, 2003; Lally & Gardner, 2013). Overall, the renewed interest in the effects of 

habit on behaviour has shown support for the construct in the prediction of various 

health-related behaviours (Gardner, 2015b), including PA (Allom et al., 2016; Mullan et 

al., 2016; Phillips & Gardner, 2016; Rhodes et al., 2010).  

Although the social-cognitive line of health-behaviour research has provided 

valuable knowledge of the conscious, reflective antecedents of health-related behaviours 

(Ajzen, 1991; Schwarzer, 2008), integration of other theories that propose alternative 

processes guiding health behaviour offers a means of advancing theory towards a more 

comprehensive understanding of behaviour (Hagger, 2009; Sheeran et al., 2013). Dual-

process theories (Evans, 2008; Strack & Deutsch, 2004) appear useful for furthering our 

knowledge about psychological processes that underpin human behaviour (Presseau et 

al., 2014). Currently, there is a gap in our understanding of the multiple processes 

underpinning older adults’ PA, and the role of both conscious, reflective and non-

conscious, automatic processes (Maher & Conroy, 2015a). An integration of theoretical 

concepts that has considered the effects of these multiple processes has, to the authors’ 

knowledge, not yet been applied to an understanding of PA in older adults. Such 

knowledge can inform theory development and also provide an indication of appropriate 

behaviour change techniques that might best facilitate key influences on PA. 

7.4.3 The Current Study  

To investigate conscious, reflective processes and non-conscious, automatic 

processes, based on extant empirical literature and theoretical evidence (e.g., Hagger & 
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Chatzisarantis, 2014), we examined the roles of motivational (behavioural intention), 

volitional (action planning and coping planning), and automatic (habit strength) 

processes for older adults’ PA. Adopting a longitudinal design with three measurement 

points, the following hypotheses were developed. First, we examined the effects of key 

self-regulatory strategies (i.e., action planning and coping planning) in the volitional 

phase of decision-making on the intention-behaviour link. Consistent with HAPA 

(Schwarzer, 2008), we hypothesised two single mediation paths from intention through 

action planning and coping planning to PA (H1). However, in accord with the TPB 

(Ajzen, 1991), we also expected intention to have a direct effect on PA (H2). Second, 

we examined the role of automatic processes; specifically, the effect of habit strength, 

as an indicator of automatic processes, on PA. In line with previous research (Presseau 

et al., 2014) and the RIM (Strack & Deutsch, 2004) we assumed that non-conscious, 

automatic processes would operate in parallel to conscious, reflective processes; 

accordingly, we expected habit would directly predict PA behaviour (H3).  

7.5 Method 

The current study was part of a larger program of research investigating the 

processes underpinning older adults’ PA intentions and behaviour (see Arnautovska, 

O’Callaghan & Hamilton, 2016 for another paper arising from this research program). 

The current paper focuses on understanding the roles of conscious and non-conscious 

processes on older adults’ PA, specifically focusing on the integration of motivational, 

volitional, and automatic processes. Ethical approval for the study was granted by the 

University Human Research Ethics Committee.  

7.5.1 Participants  

Participants were recruited via advertisements in local newsletters, face-to-face 

presentations at community events, and word of mouth. Community-dwelling older 
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adults provided consent to participate in the study and were screened for eligibility. 

Participants were included if they were aged 65 years or older, resided independently in 

a community-dwelling, and were able to engage in PA of at least moderate intensity; 

excluded, if they reported any medical advice to refrain from PA due to a medical 

reason. Participants completed the main assessment (Time 1; N = 215; two participants 

were excluded due to not meeting the selection criteria), either paper-based or online, 

followed by two phone-based assessments, conducted one week (Time 2; N = 163) and 

two weeks (Time 3; N = 165) later. Participants’ progress is presented in Figure 7.1. 

Participants who completed all questionnaires were included in a prize draw to win one 

of five $20 vouchers. Participants provided a unique code identifier that allowed 

matching of assessment points. 

 

Figure 7.1. Older adults and physical activity: participant flowchart. 

The mean age of the longitudinal sample (77.5% of the initial sample) was 73.8 

years (SD = 7.0; range = 65–95 years), and included 66.7% of women. Participants were 
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predominately retired (87.3%), of non-university education (64.6%), had gross weekly 

income under the national average (up to $1,000 = 68%), and reported experiencing an 

average of two health conditions (SD = 1.5, range = 1–7). The attrition between Time 1 

and Time 2 was 23.5%, and between Time 1 and Time 3, 22.5%, lower than the rate 

observed in previous studies (Caudroit et al., 2011). Drop-out analysis indicated that 

participants who completed Time 1 and Time 2 assessment points were more often 

females (χ
2 

= 5.17, p = .02) and had a higher education level (χ
2 

= 5.23, p = .02) than 

those who completed only Time 1. Participants who completed Time 1 and Time 3 

assessment points, however, only differed from those who completed only Time 1 in 

having a higher level of education (χ
2 

= 4.36, p = .03). No other significant differences 

were identified between the comparison samples for PA intention, action planning and 

coping planning, habit strength, and sociodemographic variables (age, sex, marital 

status, income, and, multimorbidity; all p > .05).   

7.5.2 Measures 

Measures included participants’ demographic characteristics, PA intentions, and 

habit strength (Time 1); followed by action planning and coping planning (Time 2); and 

the target behaviour, regular PA (Time 3). The target behaviour was defined at the start 

of each survey as “behaviour that is of at least moderate intensity and performed for at 

least 30 minutes on 5 days or more of the week”, following the Recommendations on 

Physical Activity for Older Australians (Department of Health, 2014). Unless otherwise 

stated, responses were rated on a 7-point scale ranging from strongly disagree (1) to 

strongly agree (7). 

Intention.  Three items at Time 1 assessed the strength of intention to perform 

regular PA (Ajzen, 1991): “It is likely that I will be regularly physically active”; “I 
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intend to be regularly physically active”; and, “I expect that I will be regularly 

physically active”.  

Habit strength.  The strength of PA habit was assessed at Time 1 using the 4-

item Self-Report Behavioural Automaticity Index (Gardner et al., 2012), all positively 

scored: “Regular physical activity is something . . . ”, “I do automatically”; “I do 

without having to consciously remember”; “I do without thinking”; and, “I start doing 

before I realise I’m doing it”.  

Planning.  Planning was measured at Time 2 by two 4-item scales that assessed 

participants’ plans about engaging in the target behaviour (Sniehotta, Scholz, et al., 

2005): action planning scale (e.g., “I have made a detailed plan regarding when to do 

regular PA”); and coping planning scale (e.g., “I have made a detailed plan regarding 

what to do if something interferes with my plans”). All items were scored from strongly 

disagree (1) to strongly agree (4). 

Covariates.  Participants’ demographic characteristics, selected based on their 

association with older adults’ PA in previous research (van Stralen et al., 2009), were 

entered into the analysis as control variables. These variables included sex (male, 

female), age (in years), socio-economic status, and multimorbidity. For socio-economic 

status, participants were asked to indicate their average gross household income per 

week. Responses were dichotomised into below average (≤ $1,000) and above average 

(> $1,000), with respect to the Australian average income (ABS, 2012). In addition, 

participants reported the presence of 14 health conditions, following Menec (2003). The 

sum of positive responses was computed to obtain a measure of morbidity. 

Behaviour.  Self-reported PA behaviour at Time 3 was assessed using three 7-

point single-scales (Ajzen, 1991): “On how many days in the past week (past 7 days) 

have you engaged in at least 30 minutes of at least moderate-intensity PA?”; “In the 
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previous week, how often did you engage in regular physical activity?”; and, “In the 

previous week, to what extent did you engage in regular physical activity?”. Similar 

items have been found to be valid in assessing PA against longer self-report and 

objective measures of PA (Hamilton, White, & Cuddihy, 2012). For example, the first 

single-item, which was chosen specifically because it corresponds to the current PA 

guidelines (Department of Health, 2014), showed a moderate correlation (r = .51, p < 

.001) between the single-item and 7-day PA recall and a very strong correlation (r = .81, 

p < .001) between the single-item and pedometer steps (Hamilton, White, & Cuddihy, 

2012).  

7.5.3 Data Analysis  

In the current study, structural equation modelling with Mplus 7 was used to test 

the structural assumptions within the proposed model (see Figure 7.2). The hypothetical 

model consisted of five latent variables including intention, habit strength, action 

planning, coping planning, and PA. All latent variables were specified with the manifest 

indicators described in the Measures section. Sex, age, socio-economic status, and 

multimorbidity were included as covariates. We assessed the model fit based on the 

comparative fit index (CFI), the root-mean-square error of approximation (RMSEA), 

and the Tucker-Lewis-Index (TLI). Missing data (< 5%) were treated using the full 

maximum likelihood (FIML) algorithm (Enders & Bandalos, 2001). Specific indirect 

effects of intention on PA were estimated using bias-corrected bootstrapping with 5000 

resamples. 

7.6 Results 

Table 7.1 presents the estimated means, standard deviations, and factor loadings 

for each construct. Participants reported moderate levels of PA intentions, habit 

strength, and PA behaviour, and slightly lower, albeit still moderate levels of action 
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planning and coping planning. Intentions (Time 1), habit strength (Time 1), action 

planning (Time 2), and coping planning (Time 2) were all significantly associated with 

PA behaviour at Time 3, with intentions being the strongest predictor of PA.  

Table 7.1 

Older Adults and Physical Activity: Descriptive Statistics and Correlations for Latent 

Variables (N = 165) 

 
1 2 3 4 5 

1. Intention T1 1.00     

2. Habit strength T1 .63** 1.00    

3. Action planning T2 .51** .33* 1.00   

4. Coping planning T2 .45** .28* .72** 1.00  

5. PA behaviour T3 .56** .51** .45* .33* 1.00 

Factor loadings for 

manifest indicators 

within constructs  

.96/.97/.97 .90/.85/.76/.51 .85/.89/.87/.87 .81/.84/.80/.61 .77/.88/.89 

M
a 

5.63 4.23 3.02 2.59 4.91 

SD
a 

1.56 1.53 0.86 0.73 1.38 

Range 1–7 1–7 1–4 1–4 1–7 

Cronbach’s alpha
a
 .98 .84 .92 .87 .85 

Note. 
a 
Manifest scale means, standard deviations, and internal consistency; T1 = baseline questionnaire, T2 = 1-

week follow-up, T3 = 2-week follow-up, * p < .05, ** p < .01. 

The hypothesised model showed a good fit to the data (RMSEA = .05, CFI = 

.97, TLI = .96, χ
2
(179) = 249.47, χ

2
/df = 1.39). Figure 7.2 presents the standardised 

parameter estimates for the tested model. Among all independent variables, intentions, 

habit strength, and action planning, but not coping planning, predicted PA at Time 3 

follow-up. The specific indirect effect of intentions through action planning on PA was 

ß = .17 (CIBCA = .01 to .31), while the specific indirect effect of intentions through 

coping planning on PA was ß = -.02 (CIBCA = -.18 to .11). The hypothesised model 
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accounted for 44% of the variance in PA behaviour at Time 3. Regarding the covariates, 

age, socio-economic status, and multimorbidity were not associated with PA (all p > 

.05); however, sex was negatively associated with action planning and coping planning 

yet positively associated with PA behaviour (p < .05, see Figure 7.2), meaning that men 

used action planning and coping planning less often than women but engaged in more 

PA than women. 

 

Figure 7.2. Structural model for predicting older adults’ physical activity (N = 165). 

Note. Fully standardised beta coefficients are reported. Out of the covariates entered 

(i.e., sex, age, income, and multimorbidity), no significant associations (p > .05) over 

and above those in the tested model, with an exception of sex, were found. Significance 

levels were **p < .001 and *p < .05.    

7.7 Discussion 

The aim of the current study was to test an integrated dual-process model of 

older adults’ PA which, to the authors’ knowledge, is the first to apply such an approach 



PHYSICAL ACTIVITY IN OLDER ADULTS                                                            168 
 

within the context of PA in the older adult population. Overall, the findings provided 

support for the dual-process model of PA in older adults; conscious, reflective processes 

(i.e., performing PA in an intentional manner) appeared to be crucial for PA behaviour, 

displaying both direct and indirect effects on PA, while operating in parallel to non-

conscious, automatic processes (i.e., performing PA in a reactive manner). This advance 

in theoretical knowledge is important and suggests that to improve PA of older adults, 

intervention designers and practitioners need to choose behaviour change techniques 

(Michie et al., 2013) that tap into both processes, and thereby ensure the complementary 

nature of conscious and non-conscious psychological processes.  

Partly supporting hypothesis 1, findings of the current study showed that action 

planning mediated the relationship between intentions and behaviour, adding to the 

scientific research on the role of planning for PA in older adults. Specifically, these 

findings suggest that when older adults are motivated to engage in regular PA, the use 

of cognitive self-regulatory strategies such as making specific plans about where, when, 

and how to engage in PA, may help facilitate acting on intentions. This finding 

contradicts previous research on retired individuals which found no mediating role of 

planning on the intention-PA relationship (Caudroit et al., 2011). This may be due to the 

difference in the samples; participants in the latter study were members of a voluntary 

university-based organisation, whereas participants in the current study were 

predominately of non-university education and on average older (65.4 vs. 73.8 years, 

respectively). Thus, the former sample of older adults may have been healthier and 

more used to balancing different commitments and enacting their intentions with less 

planning. However, our findings on the mediating role of planning are in line with the 

theoretical propositions of HAPA (Schwarzer, 2008) and previous empirical evidence 

(Fleig, Pomp, Parschau, et al., 2013; Fleig, Pomp, Schwarzer, et al., 2013; Hamilton, 
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Cox, et al., 2012; Sniehotta, Schwarzer, et al., 2005). In addition, and consistent with 

this research, our findings provide support for differentiating between both types of 

planning. In the current study, action planning, but not coping planning, predicted 

behaviour. This implies that older adults are likely to benefit from linking specific 

characteristics of regular PA (e.g., where, when, and how to perform it) when wanting 

to initiate and maintain PA, while their PA engagement is not necessarily predictive of 

whether one anticipates barriers to plans to be active and makes plans to overcome such 

barriers.  

The finding that coping planning did not mediate the intention-behaviour link is 

noteworthy, particularly as previous research found that older adults have higher levels 

of coping planning than younger adults (Scholz et al., 2007). One potential avenue of 

reasoning underlying the weak intention-coping planning-PA link may be in older 

adults’ time perspective. While previous research suggests that older adults have a 

shorter global future time perspective (Tasdemir-Ozdes et al., 2016), and that for those 

with limited time perspective planning has a greater effect on PA (Gellert et al., 2012), 

it is noteworthy that in our earlier study some older adults held a strong future-time 

perspective towards health. Given that the sample of participants in the current study 

was rather active (for example, they received no medical advice to refrain from PA), it 

seems reasonable to speculate that older adults’ time perspective may have been 

predominately future oriented and, thus, making the effects of planning on behaviour 

smaller. In the absence of information about the time perspective among older adults in 

the current study, this line of potential explanation is not possible to test. Future studies 

may therefore want to explore relationships among these concepts; in particular, the role 

of future time perspective on the intention-planning-PA relationship. Alternatively, it is 

possible that the timeframe of the study was too short for participants to encounter any 
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barriers obstructing their PA engagement. For instance, coping planning may exhibit a 

delayed effect on PA and, therefore, be more crucial in the long term maintenance of 

behaviour (Ziegelmann et al., 2006).     

Overall, our findings indicate that planning strategies to cope with anticipated 

barriers and challenges may be less important for older adults than mentally linking 

specific situational cues to the actual behaviour via action planning strategies, 

suggesting that developing simple action plans may be sufficient for older adults to 

action their intentions in the short term. No conclusions about this relationship, 

however, can be made for the long term. The findings also highlight the importance of 

both motivational and volitional processes for understanding older adults’ PA. 

However, it should be noted, consistent with Ajzen (1991), that the findings supported a 

direct path from intention to behaviour, highlighting the importance of motivational 

processes for older adults’ PA. This finding is also consistent with Caudroit and 

colleagues (2011) who found that intentions directly predicted PA, without the 

mediating role of planning.  

It should also be noted that, given the effect of sex in the current study, the role 

of this demographic variable on self-regulatory strategies such as action and coping 

planning should be considered when examining older adults’ health behaviour. 

Specifically, the findings showed that older women were more likely to make action 

plans, and to a smaller extent also coping plans, than older men, yet older men were 

more physically active. These findings are consistent with other studies that have shown 

sex differences in regards to planning (Hamilton, Cox, et al., 2012; Hankonen et al., 

2010). Given that older women are typically reported to have lower levels of moderate 

and strenuous PA than men (Lim & Taylor, 2005), it may be beneficial to provide older 

women with planning interventions that would strengthen the link between intentions 
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and behaviour by specifying greater detail of when, where, and how to engage in PA 

(Scholz et al., 2007). Such interventions, however, may need to offer assisted-planning 

(rather than passive self-administered planning) to be beneficial for older adults 

(Ziegelmann et al., 2006).  

Consistent with previous research (Gardner et al., 2011), our results also showed 

that PA behaviour was predicted by habit strength, with the effect being observed over 

and above that of intentions. This highlights the role of automatic processes in addition 

to reflective processes for older adults’ PA. According to habit theory (Gardner, 2015b), 

habit-generated impulses may be either enacted, or inhibited, if the cue-response 

association is interrupted by other (contradicting) factors, including conscious decision-

making processes. Furthermore, in the context of dual-process models (Evans, 2008), 

habitual (automatic) processes may work either in parallel with reflective processes or 

act in competition with them. Consistent with previous research (Presseau et al., 2014) 

and the RIM (Strack & Deutsch, 2004), the current results support the parallel (dual) 

processing approach, which is demonstrated by PA being predicted by both conscious, 

reflective (involving motivational and volitional factors) and non-conscious, automatic 

processes (including habitual behaviour).  

The finding that both conscious and non-conscious processes are involved in 

older adults’ PA engagement is important for several reasons. First, it provides 

justification for integrating multiple processes from different theories, including TPB 

where intention is central to the model (Ajzen, 1991), HAPA where volitional processes 

are important for translating intentions into behaviour (Schwarzer, 2008) and habit 

theory where automatic processes are considered important for behavioural decision-

making (Gardner, 2015b; Strack & Deutsch, 2004). Second, it indicates that PA 

interventions, to be efficacious, should target both reflective and automatic processes to 
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increase PA in older adults. In support of this, recent research showed that a PA-

promoting message (Cheval et al., 2015) predicted post-message PA intentions, and that 

both intentions and impulsive tendencies towards PA predicted subsequent PA 

behaviour among adults. Furthermore, by demonstrating that conscious, reflective 

decision-making operates in parallel to more non-conscious, habitual processes, future 

interventions might benefit by using reflective decision-making to facilitate 

development of habitual behaviour regulation (e.g., Fleig, McAllister, Chen, et al., 

2016), thereby attempting to make regular PA less effortful. Indeed, previous research 

and theory (Gardner, 2015b) suggests that exercise habit strength can be increased 

directly by facilitating formation of exercise intentions, as well as via an indirect 

pathway of intentions via action planning on behaviour (Fleig, Pomp, Schwarzer, et al., 

2013).  

7.7.1 Study Limitations 

The current study has several limitations. The use of self-report measurement of 

PA may be less accurate than an objective assessment of PA levels. However, previous 

research has demonstrated that self-report measures are reliable and valid in assessing 

PA levels (Hamilton, White, & Cuddihy, 2012; Milton et al., 2010). Nevertheless, given 

that previous research has shown that older adults tend to overestimate their PA levels 

(Visser, Brychta, Chen, & Koster, 2014), it may be important for future studies to test 

the applicability of the model using an objective PA measure such as accelerometers. In 

addition, the longitudinal correlational design, albeit testing two temporal mediator 

paths, means that assumptions about the causal nature among predictors and PA cannot 

be determined. An experimental design, where the potential predictors would be 

manipulated in a controlled environment, would be needed in order to test whether the 

changes in specific variables do indeed produce changes in behaviour.  
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Furthermore, the lack of multiple follow-up points beyond a two-week period 

precludes differentiating between factors that are related to initiation and those that may 

be essential for maintenance of PA. The three waves of data collection were spaced one 

week apart to avoid common method variance contaminating the data, with measures at 

each time point based on an empirically-supported theoretical temporal sequence based 

on HAPA (Schwarzer, 2008). Nevertheless, some determinants of PA in older adults 

may be more important for adopting a new PA behaviour than for maintaining an 

existing routine. As such, the finding that coping planning did not mediate the intention-

behaviour relationship should be interpreted in light of the fact that no change has been 

examined, as well as acknowledging that coping planning becomes more influential 

only after engaging in a PA routine for a slightly longer time (Ziegelmann et al., 2006).  

Finally, it should be noted that the lack of control for baseline behaviour may 

present as a further limitation of our findings. Although we acknowledge the argument 

that all variables known to predict behaviour, as is often the case with past behaviour, 

should be included for the purpose of correct model specification (Armitage & Conner, 

2001) we also acknowledge the argument that past behaviour is not amendable to 

change (Ajzen, 2002), and if included in the model, may attenuate the effects of social-

cognitive variables that can be manipulated in behaviour change interventions. Thus, we 

considered it more relevant to investigate the degree to which PA has become 

automatised (by measuring habit strength), rather than proposing a model that focuses 

on the role of past behaviour. Nevertheless, this warrants some caution in interpreting 

the current findings which provide evidence that both conscious and non-conscious 

processes impact older adults’ PA.     
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7.7.2 Study Implications and Future Directions 

In terms of scientific and theoretical importance, the current study is significant 

in its use of an integrative theoretical approach to develop a model using a dual-process 

approach that explains older adults’ decisions for regular engagement in PA. By 

including three measurement points, this study was able to empirically test two 

theoretically proposed mediator paths, providing evidence for a model that can be tested 

further using experimental designs to ultimately change PA behaviour. As such, these 

findings can inform the development of integrative theories of behaviour change which 

have been advocated recently as the way of moving the science forward to help better 

understand and predict human behaviour (Conner, 2015; Hagger & Chatzisarantis, 

2014; Hamilton, Cox, et al., 2012).  

In terms of impact, the current study is significant as it targets a key health 

behaviour in an at-risk group which has implications both at a national level and within 

the international context. To facilitate PA in older adults, motivational-type 

interventions are suggested to target intention formation regarding regular PA; for 

example, techniques such as goal setting or creating a behavioural contract may assist in 

strengthening one’s conscious commitment to engage in recommended amounts and 

levels of PA. The findings also suggest that older adults would benefit from 

encouragement of “context-dependent repetition” (Lally & Gardner, 2013, p. 137), to 

promote habit formation which could be facilitated by making detailed plans about the 

context in which to engage in PA (e.g., every morning, before breakfast, I will go for a 

30-minute walk in a nearby park; Fleig, McAllister, Chen, et al., 2016). While research 

also suggests that planning interventions can, indeed, be efficacious in increasing PA 

levels, especially when individuals are supported during the process of forming plans 

(Kwasnicka et al., 2013), it is recommended that future studies explore more concretely 
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how planning interventions targeting older adults specifically would be best 

implemented to effectively increase their PA levels.  

Furthermore, to broaden the understanding of multiple psychological processes 

guiding older adults’ PA behaviour, it seems important that “when we identify 

processes as conscious or non-conscious, we must be clear about the scale and level of 

analysis we are employing” (Hollands et al., 2016, p. 3). While in the current study we 

conceptualise planning as a conscious process thus assuming that goal activation results 

from a conscious choice, we acknowledge that goals can be activated also non-

consciously (Armitage, 2015b; Bargh, Gollwitzer, Lee-Chai, Barndollar, & Trötschel, 

2001). In moving forward, future research should continue using process models to 

better understand health-related behaviour.  

Current interventions designed to facilitate PA tend to focus on conscious 

decision-making processes and, indeed, have found the use of self-regulatory techniques 

effective in promoting behaviour change (Michie et al., 2013). However, a meta-

analysis of interventions aiming to increase PA among older adults showed that a 

combination of cognitive-type components, which aim to change cognitive processes 

such as attitudes and beliefs, and behavioural-type intervention components, which 

focus on changing the actual behaviour, is more effective than interventions using either 

component-type alone (Chase, 2015). Given that current interventions more commonly 

employ cognitive than behavioural-type intervention components (Chase, 2015), the 

current findings suggest that future interventions should complement cognitive-type 

techniques (targeting intention formation and action planning) with behavioural-type 

techniques which would also activate automatic cognitive processes, thereby increasing 

the strength of PA habit. By identifying key theory-based constructs, the findings of the 

current study can be translated into practice by linking key predictors identified with 
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relevant behaviour change techniques (Michie et al., 2011), to develop effective 

empirical- and theory-based interventions to facilitate PA in older adults. 
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Interim Chapter Summary of Stage One and Two Findings 

Stages One and Two of the current research program focused on the 

investigation of the influences on PA in older adults and the underlying decision-

making processes, using qualitative and quantitative methods. While the discussion 

about key findings of each stage will be presented in Chapter Nine, this section serves 

to briefly summarise the key findings of preceding stages (reported in detail in Chapters 

Five to Seven) and to outline the continuation of concepts from earlier stages to this 

final stage, Stage Three (reported in Chapter Eight).  

The findings of Stage One provided a contextual understanding of the multiple 

decision-making processes guiding older adults’ PA engagement. Specifically, older 

adults’ narratives provided an insight into the quality of motivation (predominately 

intrinsic motivation), which was discussed in the context of valuing health benefits that 

could be obtained from engaging in PA in the future. The findings also revealed the 

mismatch between an individual’s declining physical capacities and their past (higher) 

PA level, which was associated with feelings of disappointment with current PA levels. 

Social support in the form of information about the importance of PA, typically 

received from a health professional, however, appeared helpful for older adults to 

increase their PA, particularly after experiencing a specific health issue. In addition to 

motivational decision-making processes, volitional and automatic processes also played 

a role in older adults’ PA. Older adults highlighted the importance of making plans 

about when, where, and how to engage in PA, which could be flexibly adjusted to other 

commitments, as well as making PA a habitual and routine part of their everyday life. 

Physical surrounding that was PA-enticing (e.g., proximity of PA facilities, parks and 

good neighbourhood walkability) emerged as a cue which could motivate older adults to 

engage in more PA. Overall, the qualitative findings of Stage One suggested that older 
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adults’ experiences of PA can act either as motivators or barriers to regular PA 

engagement and that these operate through a combination of motivational, volitional, 

and automatic decision-making processes.  

Stage Two empirically tested selected concepts relevant to PA and provided 

further understanding of the multiple decision-making processes underpinning regular 

PA in older adults. The concepts of autonomous motivation, attitudes towards PA, and 

perceived behavioural control were found to influence PA through the formulation of 

PA intention; older adults who reported a stronger sense of satisfaction and inherent joy 

of PA engagement, more positive PA attitudes, and those with a stronger sense of 

control over engaging in PA, engaged in more PA. The intention to engage in PA was 

found to be a strong and direct predictor of the actual PA engagement. Furthermore, in 

testing the effects of volitional and automatic decision-making processes, it was found 

that making action plans, but not coping plans, and PA habits had a significant impact 

on older adults’ PA engagement.  

Cumulatively, the findings from Stages One and Two addressed Aims 1 and 2 

(2.1 and 2.2) of this research program and informed the development of Stage Three. 

Specifically, Stage Three, which aimed to explore the strategies for the development 

and implementation of interventions designed to increase PA in older adults, built on 

the previous stages by informing the selection of BCTs which would best target the 

constructs identified as key influences on older adults’ PA in Stages One and Two. 

Figure 7.3. shows a visual representation of the themes and constructs that were found 

to be linked with older adults PA in the earlier stages, along with their corresponding 

constructs included in the final stage of the research program.
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Figure 8.1. The continuation of key constructs from Stages One and Two to Stage Three.
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Chapter 8  

Paper 4 

8.1 Notes 

This chapter represents a paper based on Stage Three. Specifically, the paper 

explored strategies for the development and implementation of intervention programs 

designed to increase PA in older adults. The PhD Candidate is the first author on this 

paper, followed by the supervisors, F. O’Callaghan and K. Hamilton. The materials 

used in this study are included in Appendices M–T.   

8.2 Statement of Contribution to Co-authored Published Paper  

This chapter includes a co-authored paper, which has been submitted for 

publication to an international peer-reviewed journal. The status of the co-authored 
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Arnautovska, U., O’Callaghan, F., & Hamilton, K. (2017). Behaviour change 

techniques to facilitate physical activity in older adults: What and how. Revise and 

resubmit. 

The PhD Candidate’s contribution to the paper involved: reviewing the 

literature; study concept and design, including development of the study materials, in 

collaboration with K. Hamilton and F. O’Callaghan; data collection (survey distribution 

and conducting phone-based interviews); data analysis (quantitative and qualitative 

analyses); interpretation of data in collaboration with co-authors; writing the paper; 

finalising the paper in consideration of the comments from both supervisors.  

     

Name of student: Urska Arnautovska (05/05/2016)     
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Principal Supervisor: Kyra Hamilton (05/05/2016) 

8.3 Abstract 

Physical inactivity in older adults presents a significant problem within modern 

societies globally. To improve the limited effectiveness of existing physical activity 

(PA) interventions targeting older adults, better understanding of the target population 

needs is warranted. This study explored strategies for the development and delivery of 

interventions designed to increase PA in older adults by investigating what behaviour 

change techniques (BCTs) are useful, and how these techniques should be implemented 

to be feasible for older adults. An integrative theory-based, mixed-method approach was 

used. Sixty-six older adults (65≥ years) completed a survey indicating the most useful 

BCTs, mapping on to motivational, volitional, and automatic factors. Of these, 48 older 

adults participated in an interview exploring strategies for a PA intervention targeted at 

older adults. Several BCTs were identified including support in making an informed 

choice, behavioural instruction, credible information about health consequences of PA, 

social support, and setting goals. Strategies considered to facilitate habitual PA 

engagement were behavioural demonstration with practice and self-monitoring. Key 

aspects of program implementation were face-to-face delivery, followed-up with 

additional materials; low cost; age-appropriate PA level; and individualised approach. 
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Interventions assisting older adults in increasing their PA participation across a wide 

range of settings should incorporate BCTs targeting multiple processes, while tailoring 

their delivery to older adults’ preferences to ensure their feasibility in supporting regular 

PA engagement.  

8.4 Introduction 

In light of significant benefits associated with physical activity (PA) engagement 

in older age (Pereira et al., 2016), coupled with a majority of older adults not meeting 

the current PA guidelines (Sims et al., 2014; Sun et al., 2013), several reviews have 

been conducted to assess the effectiveness of PA interventions targeting older adults. 

Overall, these reviews found a lack of interventions targeting specifically older adults 

(Chase, 2015), with existing interventions producing only small effects on PA (D. P. 

French et al., 2014). Furthermore, maintenance of improvements in PA behaviour over 

the long term (> 12 months) is unclear (Hobbs et al., 2013). The reasons for the limited 

effects of PA programs may be due, in part, to a lack of clarity about key intervention 

components (S. D. French et al., 2012), lack of a theoretical framework to inform 

intervention development (Baert et al., 2011), and/or behaviour change techniques 

(BCTs) being inappropriate for the target population (Fleig, McAllister, Chen, et al., 

2016). Prior research has indicated that intervention effectiveness may be improved by 

using theory to develop programs (Chase, 2015; Prestwich et al., 2015), as well as by 

tailoring programs to the relevant population (King & King, 2010; Müller-

Riemenschneider, Reinhold, Nocon, & Willich, 2008; Ziegelmann & Knoll, 2015). It is 

therefore important that PA interventions are designed based on theory and to suit the 

specific needs and preferences of older adults.   

Extant research reports a wide range of barriers to older adults’ PA such as 

health/physical impairment, and lack of willpower, competence, and time and social 
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support (Arnautovska et al., 2017b; Baert et al., 2011). Additionally, the endorsement of 

ageing stereotypes and negative view of ageing, can also negatively impact one’s PA 

participation (Emile et al., 2014; Ory, Hoffman, Hawkins, Sanner, & Mockenhaupt, 

2003). While a long list of perceived barriers to PA can inform the development of 

targeted PA programs, a selection of useful BCTs to effectively facilitate PA can also be 

guided by carefully integrating multiple theories (Prestwich et al., 2015), allowing to 

identify the most parsimonious set of factors to target in interventions delivered across 

various social settings. Indeed, by applying an integrative theory-based approach, recent 

studies have demonstrated that multiple decision-making processes, including reflective 

(consisting of motivational and volitional factors) and automatic (habitual) processes, 

impact PA engagement (Allom et al., 2016; Hagger & Chatzisarantis, 2014; Mullan et 

al., 2016). Within motivational processes, the key factors include attitudes, social 

norms, self-efficacy and behavioural control, and intention (Sheeran et al., 2015), in line 

with the theory of planned behaviour, TPB (Ajzen, 1991). However, experimental 

evidence from at least two TPB-based interventions to promote walking, is equivocal 

(Darker, French, Eves, & Sniehotta, 2010; S. L. Williams, Michie, Dale, Stallard, & 

French, 2015). Williams and colleagues (2015), who failed to find significant effects of 

their intervention on participants’ walking, concluded that the lack of effects may have 

resulted from the unsuitability of included BCTs for the population investigated, 

thereby highlighting the importance of tailoring programs to the specific population.  

Studies within the PA domain have indicated that belief-based TPB constructs 

may be predicted by autonomous motivation, characterised by a sense of satisfaction 

and inherent joy in engaging in PA (Hagger & Chatzisarantis, 2009; Hamilton, Cox, et 

al., 2012; Kosma, 2014). For example, individuals with higher levels of intrinsic 

motivation (Thøgersen-Ntoumani, Shepherd, et al., 2016), and autonomous forms of 
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extrinsic motivation (Ferrand et al., 2014), tend to engage in more PA. Thus, techniques 

targeting autonomous motivation from the self-determination theory (SDT; Deci & 

Ryan, 2008), may also be important in promoting older adults’ PA.     

Furthermore, in line with theories of volition, such as the health action process 

approach (HAPA; Schwarzer, 2008), individuals are more likely to realise their PA 

intentions by employing volitional strategies to bridge the intention-behaviour gap 

(Orbell & Sheeran, 1998; Rhodes & de Bruijn, 2013). Indeed, there is growing evidence 

for the use of self-regulatory strategies (e.g., implementation intention, action planning, 

and coping planning) in interventions promoting health behaviour (Hagger, 

Luszczynska, et al., 2016; Kwasnicka et al., 2013; Sniehotta, Schwarzer, et al., 2005). 

However, a meta-analysis of the effectiveness of BCTs aimed at increasing self-efficacy 

and PA in older adults (D. P. French et al., 2014) identified specific self-regulatory 

strategies, such as goal setting and planning for relapses, to be associated with 

decreased levels of both self-efficacy and PA behaviour. More recently, Warner and 

colleagues (2016) also failed to find positive effects of including self-regulatory 

techniques in an intervention to increase PA among older adults. It is possible that the 

effectiveness of planning strategies for facilitating PA in older adults may depend on a 

person’s cognitive capacities, particularly prospective memory (Wolff et al., 2016). 

Alternatively, self-regulatory BCTs may not suit older adults’ preferences about 

planning where, when, and how to do PA (action planning) and how to deal with 

potential barriers (coping planning) because of lack of time, perceived low value (and 

that of broader society; Emile et al., 2014) of PA (Barnett, Guell, et al., 2012), or low 

awareness of perceived environmental support, such as people to rely on in their 

neighbourhood and PA opportunities (Addy et al., 2004).  
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One desired outcome of PA interventions across all settings is habit formation 

(Fleig, McAllister, Chen, et al., 2016). By repeating an activity in a consistent context, 

the behaviour becomes triggered automatically, without a person’s conscious control 

and deliberation (Lally & Gardner, 2013; Verplanken & Melkevik, 2008). BCTs to 

facilitate repetition frequency include behavioural-type components, such as prompting 

rehearsal of the behaviour in the same context, behaviour substitution, or restructuring 

the physical environment by introducing prompts and cues for the desired behaviour 

(Michie et al., 2013). Indeed, a meta-analysis of interventions to promote PA in older 

adults (Chase, 2015) found that a combination of cognitive- (e.g., problem solving) and 

behavioural-type (e.g., self-monitoring and prompting) intervention components is more 

effective in increasing PA than interventions with either cognitive- or behavioural-

component alone (d = .23 and d = .02, respectively). Thus, behavioural techniques that 

would strengthen automatic engagement in behaviour (Gardner, 2015b) may be useful 

in complementing cognitive strategies to facilitate regular PA.  

However, in developing health behaviour interventions, while theory and 

empirical evidence are of paramount importance (Chase, 2015; Hamilton & Hagger, 

2014; Prestwich et al., 2015), practical issues determine which BCTs are appropriate for 

a specific target group and setting (S. D. French et al., 2012). While standardised 

taxonomies of BCTs have been developed (Kok et al., 2015; Michie et al., 2013), 

currently, there is a limited understanding of how specific theory-based targets for 

promotion of PA should be implemented in order to produce positive behavioural 

outcomes (S. D. French et al., 2012). In addition, given the equivocal evidence on the 

use of certain BCTs, such as those based on self-regulatory or planning principles, for 

promotion of PA in older adults (D. P. French et al., 2014), it remains unclear which 

BCTs are acceptable for older adults specifically. The BCTs that have been identified to 
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increase intervention effectiveness for older adults’ PA include barrier 

identification/problem solving, provision of rewards contingent on successful 

behaviour, and modelling/demonstrating the behaviour (D. P. French et al., 2014).  

There is, however, a gap in understanding how these potentially effective BCTs 

should be matched with the needs and characteristics of the older adult population. This 

lack of understanding is particularly significant given that studies consistently 

demonstrate that tailoring health behaviour interventions can produce significantly 

larger effect sizes than no tailoring at all (Courtney et al., 2009; Noar et al., 2007). To 

address this gap, the use of qualitative methodology has been suggested to explore the 

acceptability of BCTs for promoting PA in older adults (S. D. French et al., 2012). 

Previous qualitative studies have provided valuable insight into the strategies employed 

by older athletes in sustaining their PA performance (Dionigi et al., 2013), as well as the 

needs regarding appropriate strategies for delivering a PA program among specific 

population groups such as parents of young children (Hamilton & White, 2014). It may 

be beneficial to apply a similar approach to examine what older adults would like from 

a PA intervention, and how PA programs targeting older adults should be delivered to 

be acceptable for them. Such formative research in developing theoretically- and 

empirically-based health interventions may improve the effectiveness of future 

interventions (Epton et al., 2014; Hagger, 2010).   

The purpose of the current study was to explore strategies for the development 

and implementation of intervention programs designed to increase PA in older adults, 

using a mixed-methods approach. To achieve this, we aimed to investigate what specific 

BCTs would be most useful for facilitating PA in older adults, and second, explore the 

strategies for how best to design and deliver such techniques in a PA intervention for 

older adults. 
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8.5 Method 

This study builds on previous work that has provided preliminary evidence of 

factors that may influence older adults’ about PA (Arnautovska et al., 2017a). 

Specifically, the current study focused on strategies for the development and 

implementation of interventions aimed at increasing PA in older adults.  

8.5.1 Participants and Procedure 

Participants were older adults (64.6% women) who participated in a previous 

study investigating older adults’ PA and who provided consent to be contacted for 

future research. Selection criteria included being 65 years of age and over, residing 

independently in a community-dwelling, and being able to engage in PA of at least 

moderate intensity (determined by the absence of medical advice to refrain from PA due 

to health reasons). All participants received a hard-copy of the survey, and if they 

provided consent to participate in a follow-up interview, they were subsequently 

contacted to arrange for the interview.  

Of a total of 113 older adults, 66 (58.4%) returned the survey (57.6% women; 

age = 65–92 years, M = 74.2, SD = 6.3). The majority (86.4%) reported being retired, 

and 13.6% were working part-time. Regarding education, 29.2% completed grade 12 or 

less, 24.6% had a diploma or trade certificate, and 46.2% completed a university degree. 

Over two-thirds (81.8%) reported experiencing at least one health condition, and nearly 

half (45.5%) reported at least two, with the most common being arthritis (33.3%) and 

high blood pressure (31.8%). According to the Physical Activity Recommendations for 

Older Adults (Department of Health, 2014), 31 (47%) participants were sufficiently 

active (i.e., engaging in a minimum of 30 minutes of at least moderate PA on five or 

more days per week) and 35 (53%) were insufficiently active. 
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Of those who returned the survey, 50 (75.8%) participants agreed to engage in a 

follow-up interview. Phone-based interviews were conducted with 48 older adults 

(60.4% women; age = 65–91 years, M = 73.3, SD = 5.3) of whom 89.8% were retired. 

According to the PA guidelines (Department of Health, 2014), 22 participants were 

sufficiently and 26 were insufficiently active.  

8.5.2 Measures 

Quantitative measures.  Participants completed questions assessing their socio-

demographic characteristics (age, sex, employment status, and multimorbidity) and 

current level of PA, using a single-item that assessed the number of days in the past 

week participants accumulated at least 30 minutes of at least moderate-intensity PA 

(Hamilton, White, & Cuddihy, 2012). Moderate-intensity PA was defined as activity 

that causes faster heartbeat and some shortness of breath, while still being able to talk 

comfortably. Participants were informed that in the remainder of the survey, regular PA 

was defined as behaviour that is of at least moderate intensity and performed for at least 

30 minutes on 5 or more days of the week. The survey involved seven groups of 

techniques, adopted from the taxonomy of BCTs (Michie et al., 2013), to target the 

constructs of autonomous motivation, attitudes, self-efficacy and behavioural control, 

social influences, intention, planning, and habit. These constructs have been positively 

associated with PA in previous research across a range of population groups (Cowie & 

Hamilton, 2014; Hagger & Luszczynska, 2014; Hamilton & White, 2012; Maher & 

Conroy, 2015b; Sheeran et al., 2015; Warner, Ziegelmann, Schüz, Wurm, & Schwarzer, 

2011). For each construct, participants were provided with five examples of BCTs and 

asked to indicate the one they considered would be most useful for helping them 

improve and/or maintain their PA. For instance, for intention, one of the BCTs listed 
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was “Advising on how to set a general goal; for example, to make a resolution, such as 

“I will do daily walks of 20 minutes next week”.  

Qualitative measures.  Participants who agreed to take part in a semi-structured 

interview, were interviewed by the first author two weeks after receipt of the survey. 

The interview began by asking participants what kind of techniques would motivate 

them to engage or continue engaging in PA. Subsequent questions focused on the 

techniques that, in the survey, the participant had selected as the most useful technique 

from each of the seven groups (e.g., “Can you please explain in more detail how you see 

this technique being used in your everyday life?”; “How could we use this technique in 

a program?”; “How, in your view, should this technique be delivered to be most 

effective for you?”). We included prompts regarding intervention delivery, based on 

previous studies investigating techniques and interventions to promote PA in older 

adults (Chase, 2015; D. P. French et al., 2014). At the end of the interview, the 

participants were asked for other useful ways of facilitating PA that had not been 

mentioned previously. Interviews were audiotaped and transcribed verbatim by the first 

author.  

8.5.3 Data Analysis 

For the quantitative data, frequencies of responses regarding the most useful 

BCTs for all participants, and separately for active and non-active participants, were 

calculated. For the qualitative data, the Framework Method (Gale, Heath, Cameron, 

Rashid, & Redwood, 2013) was used to facilitate systematic analysis of the interview 

data. Authors UA and FC independently familiarised themselves with the interview 

transcripts and coded six of the interviews, then together identified a working analytical 

framework of codes for BCTs that emerged in the interviews. Author UA applied the 

analytical framework to the remaining transcripts, by coding the interviews line-by-line, 
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using a combination of a deductive approach (coding based on a pre-existing code of 

BCTs) and an inductive approach (adding any new codes), to ensure all important 

aspects of the data were considered (Gale et al., 2013). Charting the data (summarising 

data by codes from each transcript) was done first manually on paper, followed by 

recoding the data into a generated framework matrix (rows presenting codes and 

columns cases) in an excel spreadsheet. The matrix output allowed all the authors to 

compare and contrast summarised data across both cases and categories of codes, 

obtaining a comprehensive, descriptive overview of the data set. The Framework 

Method has been used in previous studies exploring older adults’ perceptions of the 

feasibility of a PA intervention (Fleig, McAllister, Chen, et al., 2016).  

8.6 Results 

Table 8.1 provides participants’ nominations of BCTs considered useful for 

facilitating PA across the seven groups. Participants selected autonomy support as the 

most useful technique (61.3%), followed by behavioural instruction (43.5%) and 

information provided from a credible source (41.9%). In addition, behavioural 

demonstration including practice and rehearsal, as well as self-monitoring of PA, were 

also considered useful, both by active and non-active participants (46.4% and 30.0%, 

and 32.1% and 40.0%, respectively). Techniques selected by the least participants 

(3.2%) were monitoring of emotional consequences, provision of information about 

emotional consequences of PA, and tips on replacement of sitting activities with more 

active activities.  
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Table 8.1 

Participants’ Nominations of the Most Useful Techniques to Facilitate Physical Activity  

Behaviour change technique 

All 

(N = 66) 

 Active 

(N = 31) 

 Non-active 

(N = 35) 

N %  N %  N % 

1. Autonomous motivation         

Autonomy support 38 61.3  15 53.6  23 67.6 

Anticipated regret 5 8.1  3 10.7  2 5.9 

Monitoring of emotional consequences 2 3.2  2 7.1  0 - 

Identification of self as a role model 13 21.0  5 17.9  8 23.5 

Identity associated with behaviour 4 6.5  3 10.7  1 2.9 

2. Attitude         

Information about health consequences  16 26.2  7 25.0  9 26.5 

Salience of consequences 2 3.3  0 -  2 5.9 

Information about emotional consequences 12 19.7  6 21.4  6 17.6 

Pros and cons 5 8.2  2 7.1  3 8.8 

Credible source 26 42.6  12 42.9  14 41.2 

3. Perceived behavioural control         

Instruction to perform the behaviour
a
  27 43.5  12 41.4  15 45.5 

Graded tasks 5 8.1  4 13.8  1 3.0 

Verbal persuasion about capability 13 21.0  9 31.0  4 12.1 

Vicarious experience  8 12.9  2 6.9  6 18.2 

Self-belief 9 14.5  2 6.9  7 21.2 

4. Social influence         

Soc. support (unspecified)  13 24.1  5 20.0  8 27.6 

Soc. support (practical) 7 13.0  3 12.0  4 13.8 

Soc. support (emotional) 14 25.9  7 28.0  7 24.1 

Soc. comparison 10 18.5  5 20.0  5 17.2 

Information about others’ approval  10 18.5  5 20.0  5 17.2 

5. Intention         

Goal setting (behaviour) 11 20.4  5 19.2  6 21.4 

Goal setting (outcome) 12 22.2  6 23.1  6 21.4 

Behavioural contract  9 16.7  3 11.5  6 21.4 

Commitment  6 11.1  3 11.5  3 10.7 

Rewarding completion 16 29.6  9 34.6  7 25.0 

6. Planning         

Action planning  6 11.3  1 4.3  5 16.7 

Action planning (supported) 16 30.2  8 34.8  8 26.7 

Coping planning 8 15.1  1 4.3  7 23.3 

Coping planning (supported)  9 17.0  4 17.4  5 16.7 

Forming implementation intentions  14 26.4  9 39.1  5 16.7 

7. Habit         

Behavioural practice & habit formation 6 10.3  3 10.7  3 10.0 

Behaviour substitution & habit reversal  2 3.4  0 -  2 6.7 

Demonstration of the behaviour
b
  22 37.9  13 46.4  9 30.0 

Self-monitoring of behaviour 21 36.2  9 32.1  12 40.0 

Prompts / cues 7 12.1  3 10.7  4 13.3 
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a 
Inc. demonstration and modelling. 

b 
Inc. behavioural practice and rehearsal and modelling. Note: Data 

were missing as follows: 4 (6.1%) for Autonomous motivation and Perceived behavioural control; 5 (7.6%) 

for Attitude; 8 (12.1%).  

Findings from the interviews, lasting between 13 and 30 minutes, are 

summarised within two broad categories: (1) what techniques to include and (2) how to 

implement them in a PA intervention. Within the first category were eight themes, 

which are supported by relevant quotes. With each quote, we added sex, age, and PA 

level, indicating whether the participant met Department of Health (2014) guidelines for 

PA (ACT) or not (NACT). The themes are presented according to the three processes of 

decision-making (i.e., motivational, volitional, and automatic).  

8.6.1 What Techniques to Include  

8.6.1.1 Motivational processes 

Providing support in making an informed choice.  More than half the 

participants discussed the importance of being supported in making an informed choice 

about the type of appropriate exercise. They expressed the need for “guidance, someone 

to sort of lead me down the right path” (M, 75, NACT), to “make sure that I’m doing 

the right exercises” (F, 70, ACT). In particular, participants wanted to be informed 

about “things that are safe and are not going to risk my health or my joints too much” 

(F, 67, NACT), activities that would complement their usual PA type (“I need to think 

about something else, apart from just walking . . . Possibly if advised on the best form 

of activity for my age”; F, 76, NACT), and benefit their specific health condition 

(“Somebody who’d say ‘look that’s not a wise idea, because you’ve got osteoarthritis’. 

That . . . would be useful”; F, 72, ACT).  

Most commonly, participants thought that providing such informative advice 

was a role for health professionals, with their advice most needed regarding specific 

health restrictions: “It would need to be a specialised person to say ‘Look, I think we 
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probably need to stop doing this at the moment, but perhaps you can replace it with 

whatever’” (F, 70, NACT); “The exercises that I do all came either from my doctor or 

from my physio, and of course they know limits, they can keep an eye on me” (F, 75, 

ACT).  

Providing behavioural instruction.  In discussions about how to increase older 

adults’ beliefs about control and ability to engage in PA, providing instruction on how 

to safely and correctly perform an activity emerged as an important strategy for over 

half of participants. Participants suggested having “someone who’s actually at the front 

and I can follow” (F, 69, ACT), and “who has some skills to advise how to do the 

exercise without injuring yourself . . . it doesn’t necessarily have to be somebody with a 

physiology degree, as long as someone has done even a short course, so that older 

people don’t get injured” (F, 69, NACT). Being provided with behavioural instruction 

was particularly relevant in the context of managing or recovering from a health issue: 

“If anything happened to me, where I couldn’t be physically active, say for instance I 

was sick for a prolonged period of time and I wasn’t able to participate in PA, and then 

I’d gone on the road to recovery, then probably programs would help me” (F, 75, ACT).  

Providing credible information about health consequences of PA.  The need to 

be informed about the PA-health link was discussed in almost half of participants 

(“Knowledge about health is probably the most important for me”; F, 68, ACT). This 

information appeared to be valuable mainly because it reassured the person that they are 

doing something beneficial for themselves: “The main thing that keeps me going is that 

feeling of well-being and I guess a certain sense of pride and achievement that I’m sort 

of keeping up with it . . . Because I am aware of the positive health outcomes of staying 

active” (F, 73, NACT). Some participants wanted to be reminded “why I need to do this 

[exercise]”, which was discussed in the context of maintaining health and independence 
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as they aged: “I still want to be able to bounce in and out of the chair, and look after 

myself. And so keeping the weight under control, avoiding chronic diseases, and 

stiffness and arthritis” (F, 67, NACT). However, messages regarding PA benefits tended 

not to be appreciated if loss-framed: “I find it annoying if people try to scare you into 

doing it because of all sorts of things that might happen: ‘you might have a heart attack, 

stroke’. I feel insulted by that sort of treatment” (F, 73, NACT).  

Furthermore, the source of information appeared to determine whether a person 

would be receptive to it: “If it’s from somebody that I thought ‘well, this person knows 

what they’re talking about’, I probably would take it under consideration” (M, 73, 

ACT). Having trust and respect in the person delivering the intervention seemed crucial: 

“Depends on how it is presented . . . You need to get a certain respect from that person” 

(M, 83, ACT). Additionally, there was a preference for the intervention provider being 

“somebody specific to older people” (F, 76, NACT), having personal experience in PA 

engagement (“I haven’t got a lot of faith in these people who are not out there in the real 

world . . . They don’t know how people live in the real time, so not just out of a 

textbook”; M, 75, NACT). 

Facilitating social support.  About half of participants considered social support 

an important part of a PA intervention. This support included general support in the 

form of checking about a person’s PA (“Even if it’s just somebody who says ‘have you 

gone for a walk today?’”; M, 72, ACT), informational support about local opportunities 

to do PA (“Just to point you in the right direction . . . ‘Here’s a list of activities in this 

area for people over 50’”; M, 70, ACT), as well as practical support (“When my arm 

was so sore recently, to have someone that would drive me to something like 

hydrotherapy, I’d love that!”; F, 70, NACT). It also involved emotional support: “If 
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someone would come to you and say ‘I’m here and I’m waiting for you, and this is what 

we’re going to do’ . . . that would help. It’s all about the connection” (F, 66, ACT).  

The most motivating aspect of social support was “having somebody who’s 

prepared to join in” (F, 70, ACT), such as “having a friend to go with [to the gym]” (F, 

73, NACT). Participants explained that “it’s safer to be in a group . . . gives you more 

encouragement” (F, 91, NACT), and “it’s more fun” (F, 71, NACT). However, although 

participants enjoyed the group setting, they “wouldn’t go just for that. I’d need to be 

doing exercises as well” (F, 73, NACT). The power of engaging in PA together with 

someone was also in making a commitment to another person: “You’d get a 

responsibility to go because if you didn’t go, then maybe they wouldn’t go, and if they 

didn’t go, then you’d feel as if you’d let that person down” (M, 65, NACT). 

Providing assistance in setting goals.  Techniques to strengthen an individual’s 

intention for regular PA were considered useful by a few participants. These techniques 

involved goal setting in several different ways: achieving a minimum set of exercises 

(“My intention when I get to the pool is to do 10 laps of the pool”; M, 66, ACT); 

performing an activity by a certain age (“I’m making a commitment to myself that I’d 

like to continue playing tennis until I’m 90. And I do the same with golf. While I can 

walk around 18 holes, then I will keep playing”; F, 75, ACT); and conditioning a goal to 

an outcome, which tended to be related to losing weight (“I’ve actually set myself that 

very goal in my diet diary app . . . Since I’ve started it at the beginning of the year, I’ve 

lost 3 kilos”; F, 70, ACT). For some participants, having the capacity to achieve a goal 

elicited a sense of competence (“It makes you feel as if you’ve achieved something”; F, 

91, NACT), which appeared motivating: “Setting yourself a 20 km ride it’s something 

that you do and so it’s rewarding in itself to be able to do that” (M, 71, ACT). However, 

setting goals was not appreciated by participants who were satisfied with their current 
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PA level (“I’m happy with my goal right now. I play croquet once a week, and I swim 

twice a week, and that’s what my program is”; M, 82, NACT).  

8.6.1.2 Volitional processes 

Supporting formulation of plans.  About a quarter of participants discussed 

strategies of planning PA. For example, to ensure time for PA, participants used a diary 

(“I keep them in my head at the moment, but I do have a diary to note things”; F, 69, 

ACT) or calendar (“I actually do put gym appointments in my calendar so that I get a 

reminder. I still sometimes dismiss them, but it does make me stop and think”; F, 67, 

NACT). However, participants found it important that such plans are flexible: “I will 

have my own plan in my head and I will do my best to achieve it and if things get in the 

way, I’ll adjust and then get back into it” (F, 70, ACT); “I normally go on a Monday, 

Wednesday, and Friday. But if something comes up, well I won’t go that day and I’ll go 

the following day, to make up” (M, 72, NACT).  

On the contrary, some older adults’ reservations about planning specifically 

when, where, and how to do activities seemed to reflect a personal preference for a 

more spontaneous lifestyle. As one participant explained: “I’m not a person big on 

plans. In my life, I’ve tried to plan daily routines and all that type of things, and it takes 

one or two phone calls to throw it all in to chaos. So to me, if something came up, then, 

I’d go and do it” (M, 65, NACT). One strategy suggested to organise PA-specific times 

was “learning a better time management . . . to manage my time well enough so that I 

can do what I want to do” (F, 70, NACT). However, it appeared that older adults 

perceived support in planning PA as intruding on their autonomy: “I’m capable of 

managing my own life” (F, 73, NACT); “You have to be a bit of a problem-solver. You 

don’t need someone else to tell you” (F, 73, NACT).  
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A few participants also contemplated planning how to overcome potential 

barriers of PA engagement, which appeared closely related to the reason obstructing 

one’s PA (“Would depend on why I couldn’t do it”; F, 68, ACT). As participants 

explained: “I’d stop, I’m ok with that. I wouldn’t keep going. If that would be 

something that happened just occasionally, that’s ok, but if that’s something that’s 

happening consistently, I’d have to go and find out what does this mean” (F, 69, ACT); 

“If all of a sudden I had a stroke or, I was debilitated in any way, I’d want to investigate 

what options I would have to keep physically fit” (F, 75, ACT).  

8.6.1.3 Automatic processes  

Demonstrating PA to imitate and practice.  Nearly half of the participants 

discussed the importance of being provided with a demonstration of an activity, in order 

to then continue practicing it alone: “My tummy strengthening exercises, as I call them, 

are specific from my physio. I need to be shown, and then I’m pretty good at doing 

them, at keeping up with it” (F, 75, ACT). It was acknowledged that demonstration 

would be more appropriate for less active individuals: “Certainly some sort of teaching, 

showing how and what to do, and talking you through with your walk, or your gym 

program, and if you personally feel it’s beneficial, then I guess you’re in a position to 

create a habit out of it . . . I think it’s more for a beginner” (M, 72, ACT). Those with an 

established routine of activities, however, suggested someone “reviewing those, every 

now and again”, in order to “set more targets for various things” (M, 73, NACT).  

However, demonstration of PA with the view of practicing and rehearsing on 

their own was not appreciated when a person’s established daily life precluded them 

from having set times of PA (“The problem is that my life is quite complicated and I 

can’t always make it totally predictable”; F, 69, NACT), which was either due to work 

commitments (“Because of time restraints, I’m quite happy doing as much as I can now. 



PHYSICAL ACTIVITY IN OLDER ADULTS                                                             198 
 

I work part time”; M, 72, NACT) or preferring a more incidental PA engagement 

(“Gardening and walking is all I do, and I’ve got no inclination to go to a gym 

whatsoever. I’m in this routine now that I please myself and do what I like”; F, 71, 

NACT).  

Providing a method for monitoring PA.  Monitoring PA was considered useful 

by about a third of participants. Using a fit-bit or pedometer helped older adults to reach 

their target PA amount (“I wear one of those fit-bit watches to try and get in my 10,000 

steps every day”; M, 73, NACT), maintain their PA routine (“I like doing that because it 

keeps me quite focused”; F, 69, ACT), and motivated them by demonstrating their 

progress (“To have a record would be an incentive for me to say ‘well, I could only do 

this in January, but I can now do this in March and I can do this in June’, so there’s 

some sort of written record that I can see that I’ve improved”; F, 70, NACT). 

Participants also appreciated that monitoring devices enabled them to better understand 

the effects of an activity on one’s body: “Anything that shows you what’s happening 

when you’re exercising would be good” (F, 76, NACT). While overall positively 

accepted, self-monitoring of PA was believed to have only short-term effects: “It is 

quite useful up to a point. After a certain point, you kind of think ‘yeah, all right’” (F, 

68, ACT); “Because when you go write things down, you keep it up for a while and 

then you get a bit slack with it” (F, 71, NACT).  

8.6.2 How to Implement Techniques  

Participants discussed several ways of delivering a PA intervention for older 

adults. This typically included a combination of multiple cognitive and behavioural 

components, tailored to the individual’s capacities and health condition. The majority of 

participants’ reported face-to-face delivery as the most useful strategy to deliver a PA 

intervention: “Face-to-face [interaction] would be better” (F, 82, NACT), since it would 
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“remove a lot of barriers . . . you build a relationship with that person and you put more 

trust in your judgements about that person when you meet them face-to-face than you 

do on the phone” (M, 83, ACT). However, older adults also suggested a face-to-face 

intervention should be followed-up with additional instructional materials: “The follow-

up of a leaflet or a brochure, it’s there with you all the time. You don’t always 

remember every detail of what someone tells you, so for me to have someone tell you, 

that’s great, but it would be backed up by something that you’ve got . . . You’ve got the 

brochure there to look up” (F, 69, ACT). On-line videos were also frequently mentioned 

as a feasible mode: “A video might because I could just be here [at home], I wouldn’t 

need to go anywhere, it wouldn’t cost me anything” (F, 70, NACT); “You can up-date it 

regularly . . . personalised would always work better” (M, 71, NACT). Material related 

to PA published in newspapers and magazines, however, tended to be viewed as a less 

credible source of information.  

While having a “physical instructor that knows exactly how to do it” was 

considered “the ideal situation” (M, 81, ACT) for delivering a PA intervention, the cost 

involved with such an approach was considered to be a notable barrier: “A personal 

tuition of maybe a day, or half day to start with and left you with maybe rough 

diagrams, little bit of plans to follow, that would be a help . . . You really need some 

little description of the individual exercises to be able to follow it . . . That’s beyond my 

pocket, I’m afraid” (M, 72, NACT). Similarly, the importance of a low-cost program 

was also discussed regarding group activities: “There would be a cost factor that 

because I’m retired, I don’t want to spend a lot of money paying for an exercise group” 

(F, 69, NACT). Thus, subsidising an exercise program was considered helpful in 

enabling older adults to access PA classes: “I belong to a health benefits fund and I pay 

$6 for every session and the fund pays about $8. The idea is to make it cheap enough for 
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any seniors . . . Otherwise you’d think twice. Gym memberships are very expensive” (F, 

73, NACT).  

Furthermore, participation in a PA program was conditional upon the 

appropriate level (intensity) of activities, reflecting older adults’ preference for a same-

aged group: “Probably for me, similar age. I’m 67 so I have some limitations and if I 

was to be exercising with 30 year old men, I wouldn’t feel right” (F, 67, NACT). 

Similar-age was also noted with respect to the intervention provider: “That would be 

better for me than someone who’s 30 . . . They don’t know how an older person feels, it 

might be great advice, but they don’t know what an older person is going through” (F, 

69, ACT). Older adults also discussed the importance of gaining physical benefits from 

a PA intervention: “I’d want to join with something that was going to make me puff a 

little bit and feel like I have done something at the end of it” (F, 72, ACT).  

In the discussions about supporting older adults in planning PA, as well as in 

making an informed choice regarding changing their activities, it seemed that an 

individualised approach appealed to this target group: “I suppose a GP. He knows the 

histories of your health and everything” (F, 68, ACT). It was suggested that the 

intervention would incorporate an initial assessment of an individual, which would then 

allow planning appropriate activities:  

They’d do the assessment of you, then they’d be able to determine your current 

level of fitness and they’d be able to determine what you could cope with in the 

short, medium and longer term and then build a plan on that (M, 71, NACT). 

To assist older adults in establishing a PA routine by monitoring one’s PA 

engagement, it was revealed that older adults would benefit from a combination of self-

monitoring devices (e.g., pedometers and fit-bits) and recording sheets: “I think both of 

them would be good, because then you can record on your sheet” (F, 70, NACT). E-
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email monitoring one’s progress in PA activities was generally positively accepted. In 

addition, to promote the use of self-monitoring devices, older adults thought that these 

“would need to come with fairly explicit directions as to how to use them” (F, 80, 

ACT).  

8.7 Discussion 

Tailoring health interventions to the needs of the target population (Ziegelmann 

& Knoll, 2015) is considered to facilitate intervention effectiveness. Gathering evidence 

on how specific BCTs could be best delivered in practice is particularly important 

within the context of promoting PA among population groups at risk for physical 

inactivity, such as older adults. The aim of the current study was to explore strategies 

for the development and implementation of intervention programs designed to increase 

PA in older adults, to better understand what older adults would need and benefit from 

such a program. Specifically, we investigated which BCTs would be most useful for 

facilitating older adults’ PA and, in addition, explored the strategies for designing and 

delivering such techniques in a PA intervention targeting older adults. 

Using a mixed methods approach the data indicated a range of cognitive- and 

behavioural-type techniques that older adults considered useful. In the survey, the 

majority of older adults nominated being supported in making an informed decision 

about PA as the most useful technique. Other techniques considered useful were 

credible information about health consequences of PA, instruction to perform 

behaviour, social support (e.g., engaging in PA with others), and goal-directed strategies 

(e.g., goal setting). In addition, self-regulatory strategies (e.g., action planning) as well 

as behavioural-type techniques to help with maintenance of PA (e.g., demonstrating 

behaviour with practice/rehearsal and self-monitoring) were nominated as useful 
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components of a PA intervention. Data deriving from interviews with older adults 

provided a richer understanding of these techniques, and useful ways to deliver them.   

Supporting the quantitative findings, older adults were strongly in favour of 

techniques that could inform their decisions regarding appropriate activities. In 

particular, health professionals were perceived as crucial in providing advice about 

activities that would suit an individual’s needs. Provision of information about health 

benefits of specific activities by a credible source, such as a general practitioner or 

physiotherapist, in combination with information about local opportunities to engage in 

PA, were emphasised. Highlighting one’s ability to gain health benefits might improve 

the feasibility of this strategy, as older adults often spoke about the importance of 

obtaining various benefits from PA.  

Professional support in choosing the right activity was perceived as particularly 

important when experiencing a health condition, such as a stroke or hip replacement. 

This finding is not surprising, given that chronic conditions through experience of 

various symptoms (e.g., loss of balance, pain) can undermine a person’s confidence in 

performing a specific activity (Clarke & Bennett, 2013). However, what our findings 

add to this relationship, in the context of facilitating PA, is the important role of a 

person’s autonomy in choosing particular activities. While techniques such as provision 

of relevant and credible information seem to assist older adults’ PA decision-making, 

without supporting a person’s sense of agency for facilitating change, actual change in 

PA behaviour may not happen. This was demonstrated by the majority of participants 

reporting autonomy support as the most useful technique in helping them engage in 

regular PA. In addition, the importance of autonomy was mirrored in other themes 

throughout the interviews (e.g., “I do as I please”). These findings complement and 

extend research demonstrating that autonomous motivation, characterised by a sense of 
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enjoyment and interest, in accord with the SDT (Deci & Ryan, 2008b), is one of the key 

influences on PA (Brunet & Sabiston, 2011; Hagger & Chatzisarantis, 2014; Hamilton, 

Cox, et al., 2012; Kosma, 2014; Thøgersen-Ntoumani, Shepherd, et al., 2016).  

The importance of behavioural demonstration, as identified in the current study, 

is consistent with recent research examining the effectiveness of BCTs on older adults’ 

PA (D. P. French et al., 2014). However, this study extends knowledge about what older 

adults specifically value about this technique, and how it should be delivered in a PA 

program to be feasible for them to use. Specifically, having an example to follow, 

preferably face-to-face, provided older adults with a sense of confidence in performing 

activities that are safe and meaningful for their personal health condition, which was 

considered crucial in the rehabilitation context. As such, it was suggested that 

intervention providers (e.g., rehabilitation therapists, physiotherapists conducting an 

exercise class) conduct an overall assessment of a person, and based on the results 

provide suggestions about appropriate activities, as well as plan relevant goals. This 

finding underscores the value of existing interventions conducted to facilitate PA 

engagement among older rehabilitation patients (Fleig, Pomp, Schwarzer, et al., 2013), 

as well as providing support for future interventions to include BCTs that will increase 

older adults’ self-efficacy beliefs as one of the key program objectives, which is then 

likely to lead to changes in PA behaviour (Sheeran et al., 2015). Indeed, an 

individualised PA program including an initial assessment of older adults at risk for 

hospital readmission was found to be effective on a number of health-related outcomes 

compared to the control group (Courtney et al., 2011).  

Previous research suggests that older adults with a supportive social 

environment engage in more PA behaviour (Baert et al., 2011). Our findings add to this 

evidence by identifying key aspects of social support and providing insight into how 
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these could be implemented in PA interventions targeting older adults. Of greatest 

importance was engaging in PA with others, such as a friend or group of people with 

similar physical capacities. Setting up a community buddy system may be one strategy 

of facilitating PA among older adults. Consistent with previous studies emphasising the 

value of social interaction for older adults’ PA (Welmer, Morck, & Dahlin-Ivanoff, 

2012), as well as older adults’ preference for individualised PA (Dohrn, Ståhle, & 

Roaldsen, 2015), our findings suggest that intervention providers should ensure the 

level of activities offered is tailored to the individual’s capacities, to obtain health 

benefits that they expect from PA.  

Concerning strategies to target volitional constructs, in line with HAPA 

(Schwarzer, 2008), our findings provide some support for their usefulness in PA 

interventions targeting older adults. However, older adults also discussed their 

reservations to making specific plans about when, where, and how to do PA and 

preferred any plans made to be flexible to accommodate their more spontaneous 

lifestyle and difficulty in managing competing priorities (e.g., family commitments, 

paid or voluntary work). Using a diary, calendar, or learning better time management 

skills may be useful techniques for some individuals, especially for those with weak PA 

habits (Maher & Conroy, 2015b). While these findings do not entirely support a large 

body of previous evidence emphasising the role of planning for health behaviour such 

as PA (Hagger, Luszczynska, et al., 2016; Hamilton, Cox, et al., 2012; Kwasnicka et al., 

2013), they do corroborate recent evidence investigating the effectiveness of self-

regulatory strategies such as action planning for PA interventions targeting older adults 

specifically (D. P. French et al., 2014; Warner et al., 2016).  

While evidence indicates that PA interventions can increase PA over the long 

term (Müller-Riemenschneider et al., 2008), long-term effectiveness of PA 
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interventions targeting older adults, who are challenged by a range of age-related illness 

and disease, is unclear (Hobbs et al., 2013). Our findings indicate that to facilitate 

habitual engagement in and maintenance of PA, it may be useful for older adults to be 

provided with demonstrations of behaviour to practice and rehearse as well as tools to 

self-monitor their behaviour (e.g., fit-bit, daily recording sheet). While habits are 

conceptualised as automatic cue-response behaviours, their formation is subject to 

conscious cognitive processes (Gardner, 2015b). Thus, through the facilitation of the 

repetition of a specific activity, by demonstrating the behaviour and providing means to 

monitor an individual’s subsequent performance, such a combination of strategies may 

assist in strengthening the automaticity toward behavioural performance leading to 

maintenance of PA engagement. Indeed, recent research emphasises targeting multiple 

cognitive processes, eliciting behaviour change both through a conscious and non-

conscious pathway (Rebar et al., 2016), when promoting PA.  

8.7.1 Strengths and limitations  

Some limitations of this study should be noted. First, while the mixed-methods 

approach allowed for triangulation of data, the extent to which participants’ 

understanding of the descriptions of techniques in the survey may have affected their 

responses in unclear. Interpretation of quantitative data should, therefore, be conducted 

in combination with qualitative findings which provide a more rich understanding of 

survey responses. Second, the questions asked participants about the usefulness of 

techniques in a hypothetical situation (e.g., if something interfered with their PA plans), 

which may be different to what an individual would do in a real-life situation. Thus, 

assessing the actual feasibility of a theory-based PA intervention for older adults (Fleig, 

McAllister, Chen, et al., 2016) could not be fully explored. Third, although the 

interview started with an open question about potentially useful techniques to facilitate 
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regular PA behaviour, not all participants were able to verbalise their preferences about 

what they would want from a PA intervention. This was demonstrated by very short or 

off-the-topic answers. It might, therefore, be useful to try alternative procedures, such as 

thought listing (Rhodes & Mistry, 2016), to further triangulate the results.  

Despite these limitations, the current study is unique in exploring the usefulness 

of theory-based BCTs for promotion of PA by eliciting from the target population (older 

adults) what strategies they would consider useful in a PA intervention. This knowledge 

is especially important considering the limited effectiveness of existing PA 

interventions targeting older adults (Chase, 2015), as well as inconsistent evidence 

regarding the use of self-regulatory strategies (e.g., planning) in PA interventions 

targeting older adults (Warner et al., 2016). The findings of this study have important 

practical implications because they may assist intervention developers in designing 

theory-based PA programs targeted at older adults.  

Overall, this study was able to match theory-based influences on behaviour from 

multiple decision-making processes with relevant BCTs, and using a mixed-methods 

approach provide insight into specific techniques within each of these processes 

considered to be useful in increasing PA among community-dwelling older adults. 

Unfortunately, this step within the process of developing health interventions is often 

missed (Lloyd et al., 2011). In addition, the findings highlighted the most appropriate 

strategies for delivering a PA intervention for this population group (i.e., face-to-face, 

followed-up with other material, low cost, of age-appropriate activity level, and 

individualised). This study extends prior research on the factors moderating the 

effectiveness of PA interventions (Chase, 2015) by providing insight into aspects of 

program delivery that may either contribute toward or undermine the effectiveness of 

interventions designed to increase PA in older adults across a wide range of settings. 
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For instance, older adults’ preferences regarding delivery of a PA intervention may be 

important to consider when contemplating the use of non-face-to-face methods (Müller 

& Khoo, 2014), by means of advanced technologies such as eHealth (Muellmann, 

Forberger, Möllers, Zeeb, & Pischke, 2016).  

Given that tailoring PA programs to the preferences and needs of the target 

group is likely to improve intervention effectiveness (Noar et al., 2007), such a 

formative approach to developing and implementing PA programs may also need to be 

applied to other sub-groups, such as older adults with physical disabilities and those 

from culturally diverse backgrounds. Future PA research may benefit from translating 

older adults’ voices and specific needs regarding regular PA into a theory-based 

intervention that includes a combination of BCTs, targeting key factors within both 

conscious and non-conscious processes (Sheeran et al., 2016) and deliver them in an 

autonomy-supportive and individualised approach. Overall, it is recommended that 

strategies directed at older adults, their caregivers, health professionals, and other 

relevant community members consider older adults’ circumstances and preferences 

regarding PA engagement, in order to increase their potential for regular PA 

participation, and thus, create healthier societies.    
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Chapter 9 

Discussion 

Older adults, by virtue of their heterogeneity both within this age group, as well as in 

comparison to younger age groups, will likely benefit from intervention approaches that 

are targeted to their specific needs, preferences, and circumstances. 

(King & King, 2010, p. 412) 

9.1 Introductory comments 

While a growing body of empirical literature has highlighted a wide range of 

health benefits of PA in later life (Hernández et al., 2014; Pereira et al., 2016), the lack 

of comprehensive and theoretically integrative studies investigating influences on PA in 

this population group limits the development of tailored interventions that could more 

effectively increase PA among older adults (Noar et al., 2007; Short et al., 2011). The 

overarching aim of this research program was to gain a better understanding of PA in 

older adults using an integrative theoretical approach. Specifically, the research program 

aimed to identify the key social-cognitive influences likely to impact older adults’ PA 

derived from theories of motivation, social cognition, and volition, and to elucidate the 

multiple processes underlying these factors. This aim was divided into four specific 

aims which were achieved through three stages using both qualitative and quantitative 

methodologies.  

The aim of the qualitative study in Stage One, presented in Chapter Five, was to 

use an integrative theoretical approach to explore multiple decision-making processes 

that impact older adults’ PA behaviour (Aim 1). The findings obtained through the use 

of semi-structured interviews provided insight into the complexity of decision-making 

processes (including motivational, volitional, and automatic processes) guiding PA in 

this group. Stage Two, which involved a quantitative study, aimed to identify key 
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decision-making processes that predict older adults’ PA behaviour in a two-fold way. 

First, as presented in Chapter Six, it aimed to test a model that integrates the TPB and 

SDT to examine the effects of key motivational factors underpinning older adults’ PA 

intentions and behaviour (Aim 2.1). Second, as presented in Chapter Seven, it aimed to 

test a dual-process model that integrates motivational, volitional, and automatic 

processes to examine the combined effects of these multiple processes on older adults’ 

PA behaviour (Aim 2.2). Building on the findings from Stages One and Two, Stage 

Three, outlined in Chapter Eight, employed a mixed-methods approach to explore 

strategies for the development and implementation of intervention programs designed to 

increase PA in older adults, by investigating (a) the usefulness and acceptability of 

particular BCTs in facilitating PA and (b) the feasibility of implementing such 

techniques for older adults (Aim 3).  

This final chapter discusses the contribution of key findings pertaining to the 

three research stages conducted within the scope of this research program and framed 

within qualitative and quantitative research paradigms. Additionally, the implications of 

this research program for theory and practice are presented. The chapter concludes with 

a discussion of the strengths and limitations of this research, followed by suggestions 

for future research and concluding remarks.    

9.2 Contribution of the Key Findings to Knowledge 

9.2.1 The complex nature of decision-making processes that are important 

for physical activity in older adults 

The research on motivators of and barriers to PA in older adults has to date been 

dominated by quantitative studies (Baert et al., 2011) with researchers focusing on 

conscious, reflective processes guiding PA behaviour (Armitage, 2015b). However, 

such an approach precludes obtaining an in-depth understanding of older adults’ 
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subjective experiences and perspectives about PA (Phoenix & Orr, 2014), and also 

limits an understanding of other potential influences that may impact older adults’ PA in 

a more non-conscious, automatic manner. To gain a more comprehensive understanding 

of the complexity of influences on PA in this population group, qualitative methodology 

(D. P. French et al., 2014), embedded within a theoretically integrative framework 

(Hagger, 2009), has been suggested as a way to move the science on PA forward.  

Stage One of this research program (Paper 1) used the IBC model (Hagger & 

Chatzisarantis, 2014) to gain a better understanding of the multiple decision-making 

processes that impact older adults’ PA behaviour (addressing Aim 1). By using a 

qualitative approach embedded in the critical realism epistemological position (Archer, 

Bhaskar, Collier, Lawson, & Norrie, 2013), it was envisioned that the complexity of 

perceived influences associated with the ageing process, as experienced by older adults, 

would be revealed (Scott, 2007). In this way, it was acknowledged that older adults may 

face realistic limitations (such as a specific health condition) which may render them 

less active (realist position), while at the same time accepting that understanding of the 

multifaceted nature of any influences impacting older adults’ decision-making regarding 

PA is dependent on their personal experiences, views, and interpretation of these 

influences (critical position). Through the analysis of discussions with older adults, the 

findings extended current understandings about the role of specific theory-based 

variables influencing older adults’ PA by demonstrating the importance of multiple 

processes impacting their PA engagement. The key findings that related to the aims of 

Stage One, along with their theoretical and practical implications, are presented in 

Figure 9.1.    
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Figure 9.1. Summary of the key findings of Stage One, including theoretical and 

practical implications.  

Motivational processes appeared to be play a central role in older adults’ regular 

PA engagement, with volitional and automatic processes also emerging as influential. 

Adding to the understanding of age-specific decision-making processes regarding 

health-related behaviour (Tasdemir-Ozdes et al., 2016), it was revealed that while 

attitudinal beliefs (such as that PA is useful and enjoyable) towards PA were central to 

older adults’ narratives, a temporal dimension seemed to play a role in determining 

whether older adults’ beliefs about PA would translate into behaviour. Specifically, 

future-time orientation toward health reflected older adults’ desire to continue gaining 

health benefits from PA engagement in the future, while present- and past-time 

orientation was often discussed in the context of negative feelings (such as  
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disappointment and defeat) and ceasing PA. The motivating role of time orientation was 

previously highlighted in the temporal self-regulation theory (Hall & Fong, 2007) and 

the theory of socioemotional selectivity (Carstensen et al., 1999), and has recently again 

been brought into focus within the health and ageing research domain (Fung & 

Isaacowitz, 2016). The finding that future-time perspective played a positive role for 

older adults is consistent with a recent study investigating the effect of a future 

perspective on healthy lifestyle choices (Tasdemir-Ozdes et al., 2016). The results 

showed that older adults perceived future health-related events to be more important 

than did younger participants, and that a positive view of their future health was 

associated with making healthy lifestyle choices in the present, regardless of age.  

The current findings also identified that older adults’ perceptions of what PA 

should be like in older age—specifically the perceived mismatch between age and PA—

played a negative role in the context of PA, reflecting social discourses on the impact of 

ageist stereotypes on older adults’ health behaviour (Levy & Myers, 2004) and 

specifically PA (Emile et al., 2014). In particular, it was revealed that perceptions of 

unsatisfactory PA engagement (relative to a person’s internal standard), associated with 

feelings of defeat, disappointment, and acceptance of physical limitations, obstructed 

older adults’ attempts to adjust physical activities to their capacities. This finding is 

particularly noteworthy because older adults often experience various types of 

musculoskeletal conditions, such as osteoporosis and sarcopenia (A. Taylor et al., 

2004), which can impair their mobility. Indeed, in 2014-15, arthritis was among the 

most common health conditions reported by people aged 65 years and older in Australia 

(AIHW, 2016).  

The Recommendations on Physical Activity for Health for Older Australians 

(Department of Health, 2014) highlight the importance of gradual progression in the 
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amount and intensity of PA for older adults with multiple health problems, or for those 

who needed a break from their previous level of activity due to a health problem. 

However, in a study of older adults who had sustained a hip fracture, Fleig and 

colleagues (2013) demonstrated that an injury such as a hip fracture leaves a person 

engaging in very little PA and in long periods of sedentary behaviour. Based on the 

perceptions of older adults in the current research, it may be relevant, particularly in the 

rehabilitation context, to explore and give voice to people’s views about how PA should 

be conducted in older age and any associated negative feelings that may obstruct 

progressing or re-commencing PA. Previous studies have shown that negative views 

and expectations of ageing not only affect a person’s health-related choices, such as 

engagement in PA (Tasdemir-Ozdes et al., 2016), but can also impair the use of self-

regulatory strategies (Wurm et al., 2013), which are important because they can assist a 

person in compensating for age-related losses and in maintaining a healthy lifestyle 

(Lang, Rieckmann, & Baltes, 2002).  

Further, adding to the understanding of the thought processes that influence 

older adults’ PA were the findings reflecting aspects of both intrinsic and extrinsic 

motivation. While research has consistently demonstrated that in adult samples, 

autonomous motivation is associated with PA engagement (Hamilton, Cox, et al., 2012; 

Niven & Markland, 2016; Teixeira, Carraça, et al., 2012) and maintenance over time 

(Thøgersen-Ntoumani, Shepherd, et al., 2016), studies specifically investigating the 

type of motivation for PA in older adults, are scarce (Teixeira, Carraça, et al., 2012). 

The current findings expanded knowledge on the motivational processes guiding older 

adults’ PA by providing insight into the quality of motivation that is important for 

regular PA engagement. The different types of motivation identified in Stage One 
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included intrinsic motivation and autonomous aspects of extrinsic regulation, which 

were outlined in Section 5.6.1.  

In addition to more individual factors of PA decision-making, social influences 

also seem to play a role in older adults’ PA behaviour. Social support has been 

previously found to influence older adults’ PA in synergy with self-efficacy, with the 

effect of social support on PA shown to be stronger if combined with at least minimum 

levels of self-efficacy beliefs (Warner, Ziegelmann, Schüz, Wurm, & Schwarzer, 2011). 

This mechanism, however, contradicts studies on younger samples, where social 

support has compensated for lack of self-efficacy beliefs (Hamilton, Warner, et al., 

2017). Results of Stage One of this research program indicated that perceived social 

support (such as provision of PA-related advice or engaging in PA with other people) 

may not be a key influence on older adults’ PA. Rather, specific types of social support, 

particularly companionship with spouses and friends, and social opportunities with the 

broader community, presented an additional motivation to a more primary incentive, 

which was to gain health benefits from PA engagement. Nevertheless, the role of 

friends and family members, as well as healthcare professionals (in providing 

informational support), was frequently discussed. However, it was revealed that 

healthcare professionals’ advice regarding PA was typically only provided once the 

health problems had already occurred. Fuller and colleagues (2010) reported that older 

adults experience frustration and disappointment over perceived attitudes toward PA by 

general practitioners, who tend not to initiate a discussion with their patients on possible 

benefits of regular PA.  

In addition, volitional processes were a common theme of older adults’ 

qualitative accounts about making time for PA. This supports a large body of previous 

research demonstrating the predictive value of self-regulatory strategies, such as action 
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planning and coping planning, for PA in adults (Hamilton, Cox, et al., 2012; Sniehotta, 

Scholz, et al., 2005) and, more specifically, in older adults (Wolff et al., 2016). The 

current research offers a more in-depth understanding of the different self-regulatory 

strategies of dealing with competing priorities that impeded regular PA engagement, 

and also provides insight on why planning may not always successfully predict PA 

behaviour in older adults (Caudroit et al., 2011). Specifically, the findings showed that 

older adults who were still employed and those with multiple commitments (e.g., 

medical appointments, volunteer work) were reluctant to make specific plans about PA. 

Rather, they stressed the importance of making flexible adjustments to include PA into 

their schedule. It is possible that while retirement does free older adults of time 

constraints involved in paid work (McDonald et al., 2015), they may nevertheless be 

still actively involved in various social activities, which make it harder to specifically 

plan when and where to engage in PA. Other older adults, however, preferred a more 

spontaneous, “take it as it comes” engagement in PA, without premeditated planning of 

their activities. The ambiguous role of volitional factors, identified in the current 

research, highlights the need to distinguish older adults from young and middle-aged 

adults (who are typically still employed), and also to test this preliminary evidence in 

further investigation on the role of volitional processes for older adults’ PA.   

Finally, automatic processes were found to be important for sustaining PA by 

means of making it a habitual and routine part of older adults’ everyday life. Repetition 

of a specific activity, regardless of whether a person felt like doing the activity, was 

perceived as making PA engagement “pre-programmed” and freed of one’s cognitive 

processing (expressed by statements such as “don’t need to think about it”). Physical 

surroundings supportive of PA (e.g., walkable paths) appeared to influence older adults’ 

decision-making mostly through their perceptions of safety (perceived control over 
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performance of activities), and they served as a prompt to engage in more incidental PA 

(e.g., walking to facilities such as a bank, post office, or to a doctor). These findings 

provide preliminary evidence that environmental cues may assist in habituating PA by 

facilitating context-dependent repetition of PA, such as taking the same route for a walk 

at a similar time of the day (Lally & Gardner, 2013). A more in-depth account and 

discussion on the role of habits and physical surroundings in relation to older adults’ 

spontaneous (automatic) engagement in PA has been provided in Sections 5.6.3 and 

5.7.3.   

The view that automatic processes, which operate outside of a person’s 

conscious attention, are important for PA challenges the dominant social-cognitive 

theories such as the TPB (Ajzen, 1991) that conceptualise behaviour as a result of 

conscious, reflective processes. Although strong in its predictive power across a range 

of behaviours (McEachan et al., 2011), one of the criticisms of the TPB has been in its 

focus on rational reasoning, thereby neglecting potential contributions of non-conscious 

factors (Sheeran et al., 2013). However, by using the IBC model (Hagger & 

Chatzisarantis, 2014) to guide qualitative analysis to understand older adults’ PA, the 

current findings suggest that older adults, by repeating activities which are triggered by 

specific cues (e.g., a PA-stimulating environment such as walkable paths and proximity 

of parks), came to be “programmed” to do these activities without much interference of 

conscious thought. These findings extend current knowledge of PA in older adults, who, 

due to their propensity to illness and disease, have to date been considered to be more 

strongly guided by conscious, motivational influences, such as their beliefs and 

expectations regarding health benefits of PA within the context of ageing (Horne & 

Tierney, 2012; Schutzer & Graves, 2004; van Stralen et al., 2009).  
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Cumulatively, Stage One (Paper 1) offered insight into multiple decision-

making processes influencing older adults’ PA engagement as these processes operate 

within the context of older adults’ perceptions of themselves, and their social and 

physical environment. By adopting a qualitative perspective, it was possible to explore 

key influences that may facilitate or impede regular PA engagement in older adults. It 

was also possible to contextualise older adults’ PA by “paying careful attention to the 

emergent but real nature of the world and equally to the transient nature of how it can be 

known” (Scott, 2008, p. 15).  

9.2.2 Key motivational, volitional, and automatic processes underpinning 

older adults’ physical activity behaviour  

Extant literature provides ample support for the usefulness of the TPB (Ajzen, 

1991) more broadly within the health psychology domain (McEachan et al., 2011; 

Sheeran et al., 2015), and specifically for the prediction of PA (Darker et al., 2010; 

Hamilton, Cox, et al., 2012). However, the TPB has been criticised for several issues 

(see Sniehotta et al., 2014 and Manstead, 2011), which have been outlined in Section 

3.1.2. Overall, extant literature suggests that other theory-based concepts, such as 

autonomous motivation (Hagger & Chatzisarantis, 2009, 2014; Hamilton, Cox, et al., 

2012), self-regulatory constructs such as planning (Fleig, Pomp, Parschau, et al., 2013), 

and habit strength (Allom et al., 2016), have a potential to overcome the shortcomings 

associated with the TPB and improve its predictive power. To improve our 

understanding of the key factors impacting PA in older adults, Stage Two of this 

research program tested two specific models of PA, to investigate motivational, 

volitional, and automatic processes that may underpin key influences on older adults’ 

PA intentions and behaviour. The key findings related to the aims of Stage Two, along 

with their theoretical and practical implications, are presented in Figure 9.2.    
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Figure 9.2. Summary of the key findings of Stage Two, including theoretical and 

practical implications.  
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Stage Two, presented in Paper 2 (Chapter Six), aimed to address the gap in 

understanding how older adults’ beliefs about regular PA are formed. The significance 

of this aim is in the potential of beliefs to inform future research about key factors 

influencing PA in older adults, as well as in informing the strategies to promote PA in 

older age (Hamilton & White, 2011). Findings from the first model (addressing Aim 

2.1) provided support for the integration of the TPB and SDT in explaining regular PA 

in older adults (a comprehensive discussion of findings has been outlined in Section 

6.7).  

Building on and adding to the findings from Stage One, Stage Two has 

contributed towards understanding the origins of TPB-proposed belief-based constructs 

(Ajzen, 1991) by demonstrating that autonomous motivation is a significant antecedent 

of older adults’ attitudinal and control beliefs about PA, which mediate its effects on a 

person’s intention to engage in PA. This finding is consistent with qualitative 

descriptions of older adults in Stage One who reported intrinsic motivations, such as 

enjoyment in being active, as well as obtaining health benefits from PA engagement, 

thus highlighting a close relationship between autonomous motivation and positive 

evaluations (attitudes) towards PA. In support of the importance of attitudes towards 

PA—and given that PA is a health-related behaviour, attitudes towards health more 

broadly—found in Stage Two, were also older adults’ discussions about time 

orientation towards health, identified in Stage One, which highlighted the importance of 

accruing health benefits from PA engagement in the future.  

Such a sequence from autonomous motivation to PA intention through a 

person’s cognitions provides a novel understanding of the motivation underpinning 

older adults’ PA, suggesting that internalising PA by satisfying psychological needs for 

competence, autonomy, and connectedness—which are proposed to foster autonomous 
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motivation (Deci & Ryan, 2008b)—may provide a useful strategy for increasing older 

adults’ PA levels. This proposition is supported by autonomous motivation displaying 

both direct and indirect effects on PA behaviour, which is consistent with the SDT in 

that behaviours that are integrated into a sense of self, aligned with a person’s values 

and performed out of inherent interest and enjoyment, will lead to better behavioural 

outcomes (Deci & Ryan, 2008b). In a systematic review of studies investigating the role 

of autonomous types of motivation on PA, Teixeira and colleagues (2012) found 

evidence for the value of autonomous (identified and intrinsic) regulations in increasing 

PA. Furthermore, the value of autonomy support for the understanding and prediction of 

health behaviour has to date been demonstrated for a range of behaviours (Hagger & 

Chatzisarantis, 2009), including PA (Hagger & Chatzisarantis, 2014; Hamilton, Cox, et 

al., 2012), and across various age groups, including adolescents (Sebire et al., 2016), 

young adults (Fletcher, 2016) and adults in general (Duncan et al., 2010) as well as to 

specific sub-populations of older adults (Lee et al., 2016).  

Cumulatively, the findings of Stages One and Two add to the knowledge about 

the mechanisms through which autonomous motivation can influence PA behaviour in 

older adults, as well as about the mechanisms that are not involved in facilitating older 

adults’ regular PA. Autonomous cognitions (i.e., attitudes and PBC), but not perceived 

social pressure (i.e., subjective norm)—congruent with a review by Down and 

Hausenblas (2005b)—appear to present the key influences on older adults’ PA, which 

can be fostered by promoting internalisation of the behaviour to strengthen a person’s 

sense of autonomous motivation (Ryan, Patrick, Deci, & Williams, 2008). The findings 

from Stage One imply that autonomous motivation may include several different 

aspects, which could be tapped into when trying to promote PA in older adults. These 

aspects include pleasure and enjoyment in being active, obtaining health benefits from 
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PA engagement that extend into the future, and a sense of pride and satisfaction in 

taking action in maintaining one’s health. The importance of autonomy support may be 

especially relevant in the context of increasing PA among older adults, whose 

perceptions of self-efficacy and actual PA behaviour can be compromised by 

diminishing physical capacities associated with age-related illness and disease (Jancey 

et al., 2009; Schutzer & Graves, 2004).  

Findings in Stages One and Two of this research program highlighted the close 

connection of PA with an individual’s physical health. Consistent with qualitative 

descriptions of older adults in Stage One, where health issues were often viewed as 

obstructing regular PA, in Stage Two, it was identified that multimorbidity had a 

negative effect on PA, with the greater the number of chronic conditions reported, the 

less PA older adults engaged in. Unlike the conceptualisation of self-efficacy in the 

social cognitive theory (Bandura, 1999), the SDT “predicts that competence alone is not 

sufficient to ensure adherence; it must be accompanied by volition or autonomy” (Ryan 

et al., 2008, p. 3). Therefore, a possible low sense of competence due to a health 

problem may, in older adults, be facilitated by strengthening their autonomy and 

volition. In this way, it could be assumed that facilitating older adults’ PA in an 

autonomy-supportive context, could simultaneously strengthen a person’s feelings of 

competence, which through increased autonomous motivation can be expected to have a 

positive impact on their cognitions; specifically, attitudes and PBC. It can then be 

expected that more positive attitudes towards PA and beliefs about control over 

performing PA would lead to stronger PA intentions, and subsequently, to increased PA 

behaviour (Sheeran et al., 2015).       

In addition to motivational processes that influence behaviour through a 

conscious, reflective pathway, Stage Two of the current research program also 
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investigated the effects of volitional and automatic (non-conscious) processes on PA in 

older adults (addressing Aim 2.2). A combination of multiple processes, including 

motivational, volitional, and automatic decision-making processes, emerged as useful in 

understanding influences on older adults’ PA engagement in Stage One. The results 

from a dual-process model that integrated intention from the TPB (Ajzen, 1991), action 

planning and coping planning from HAPA (Schwarzer, 2008), and habit strength from 

habit theory (Gardner, 2015a) confirmed the hypotheses that volitional factors would 

facilitate the realisation of a person’s premeditated intentions, while habit strength 

would independently impact PA by means of automatic processes. These findings add 

to the literature that materialised as a result of the intention-behaviour gap (Orbell & 

Sheeran, 1998), which presents a prominent limitation of intention-based theories such 

as the TPB (Rhodes & de Bruijn, 2013; Sniehotta et al., 2014), by demonstrating that 

action planning is a significant mediator of the intention-PA relationship in older adults. 

Congruent with HAPA (Schwarzer, 2008), and a growing body of empirical evidence 

on the value of including planning strategies in health behaviour interventions (Hagger, 

Luszczynska, et al., 2016), this finding implies that making specific plans about where, 

when, and how to engage in PA may facilitate PA specifically in older adults.    

However, results also demonstrated that the construct of coping planning, 

involving strategies on how to overcome potential obstacles to engaging in PA, did not 

facilitate the translation of intention into behaviour. While the lack of mediation effect 

in the case of coping planning contradicts the theoretically proposed relationship of 

variables in the post-intentional, volitional phase based on HAPA (Schwarzer, 2008), it 

validates the distinctive roles of action planning and coping planning within the 

behaviour change process (Sniehotta, Schwarzer, et al., 2005). The current research 

extends our knowledge about the role of self-regulatory strategies for older adults’ PA, 
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suggesting that planning in terms of where, when, and how to perform PA is important 

for older adults, while planning possible ways of coping with potential barriers in the 

future is less so. This was reflected in older adults’ descriptions in Stage One, which 

typically referred to the regulation of time when referring to the use of planning 

strategies for facilitating their PA. They tended to include PA within their schedules (an 

element of action planning), rather than foresee potential obstacles that may impede 

their PA and contemplate strategies to overcome them (coping planning).  

Although not a specified prediction, the findings from Stage Two also provided 

insight into sex differences in the use of planning for regular PA engagement, indicating 

that both action planning and coping planning are more salient for women than men. 

While this is consistent with prior research on sex-specific effects of planning for PA 

among adults aged 50–65 years (Hankonen et al., 2010), it is in slight contrast with 

research in adults aged 21–53 years, which found that in women, intention was 

translated into PA only via coping planning, while action planning mediated the 

intention-PA relationship only in men (Hamilton, Cox, et al., 2012). Empirical research 

regarding the value of planning, and specifically potential sex differences that may 

affect its effectiveness in translating intentions into PA behaviour among older adults is 

limited (Caudroit et al., 2011) and inconsistent (Fleig, McAllister, Chen, et al., 2016; 

Warner et al., 2016). These inconsistencies have been presented in more detail in 

Sections 2.8.3.2 and 5.4.  

Overall, “self-regulatory intervention techniques might not be as preferable and 

effective for some older as compared to younger adults” (Warner et al., 2016, p. 15); 

however, the findings from Stages One and Two demonstrate that older adults’ PA is 

influenced at least by the use of action planning, with planning strategies being more 

important for older women than older men. Testing the integration of action planning 
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and coping planning from HAPA (Schwarzer, 2008) offers a better understanding of 

self-regulatory strategies within the realms of PA in older adults, and as such, 

contributes to the growing evidence base about the possibilities that planning 

interventions offer for health promotion (Hagger, Luszczynska, et al., 2016). Integrating 

findings from Stages One and Two, the current research supports the role of planning 

where, when, and how to engage in PA in bridging the intention-behaviour gap, which 

is a prominent limitation of the TPB (Sniehotta et al., 2104). Specifically, the findings 

highlight the need for flexible adjustment of such plans to balance PA with other 

commitments in a person’s life, and possibly, to allow for a more spontaneous “take it 

as it comes” approach to making such plans. 

In investigating multiple decision-making processes influencing older adults’ 

PA engagement, non-conscious, automatic processes were also found to predict PA 

behaviour. A consistent aspect of findings across Stages One and Two was that 

performing PA in a habitual and routine way, which did not require much conscious 

thought and effort, was important for older adults. The results from the model tested in 

Stage Two (Aim 2.2) indicated that habit strength was a significant independent 

predictor of older adults’ PA engagement, which operated in parallel to motivational 

(intention) and volitional factors (action planning). In fact, habit strength demonstrated 

a direct effect on PA behaviour, indicating that habit in combination with intention was 

a strong predictor of regular PA in the sample of older adults in this study. These 

findings add to the growing body of evidence demonstrating the importance of non-

conscious processes for a range of health behaviours (Mullan et al., 2016; Sheeran et al., 

2013) and PA specifically (Allom et al., 2016; Rebar et al., 2016). However, despite 

recent renewed interest in non-conscious processes (Hagger, 2016; Sheeran et al., 

2016), and recognition that health-related behaviour (Chevance et al., 2016; Hollands et 
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al., 2016) and PA specifically (Rebar et al., 2016) can be guided by non-conscious 

processes, understanding of these processes within the scope of PA in the older adult 

population has been limited. For instance, while in a recent study applying a dual-

process model to understanding sedentary behaviour in older adults, Maher and Conroy 

(2015a) found evidence for the support of a dual-processing pathway, this has not been 

conducted to date with respect to PA behaviour in older adults.  

The capacity to engage in regular PA in a habitual manner, without much 

conscious thought, is particularly significant in the context of older adults who are at 

risk of cognitive decline (Mechling & Netz, 2009). This means that performance of 

effortful, premeditated actions may become increasingly compromised by potential 

memory issues, while automatic processing remains more intact with age (Park, 2000). 

Considering the relative size of the magnitudes of the intention-PA relationship and 

habit-PA relationship found in Stage Two of this research program, results indicate that 

both intention and habit formation are important for regular PA in older adults. These 

findings are consistent with the results from a study on pregnant women who, similar to 

older adults, are also at risk for insufficient PA (Mullan et al., 2016).  

The similar effect sizes of intentions and habits on PA at follow-up support 

theorising of both reasoned action approaches such as the TPB (Ajzen, 1991) and the 

dual-process models (Evans, 2008), such as the RIM (Strack & Deutsch, 2004). It is 

noteworthy that such dual-processing involved in older adults’ PA engagement is 

consistent with social-cognitive neuroscience research which demonstrates distinctive 

differences between controlled and automatic processes (Lieberman, 2007). These 

findings also corroborate research within the health psychology domain indicating that 

both conscious, reflective and non-conscious, automatic processes influence PA 
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behaviour in young adults (Allom et al., 2016), obese people (Chevance et al., 2016), 

and adults in general (Gardner et al., 2011; Mullan et al., 2016; Rhodes et al., 2010).  

Given the consistency of findings across qualitative accounts of older adults in 

Stage One and model testing in Stage Two in this research program, which both showed 

that multiple pathways guide older adults’ PA engagement, targeting the mechanisms 

involved in motivational, volitional, and automatic cognitive processes in interventions 

aiming to increase PA in older adults would be important (Sheeran et al., 2016). In 

using BCTs to facilitate PA in older adults by targeting both conscious and non-

conscious processes, it may be crucial that strategies mapping on to these processes 

work in synergy, rather than contradicting and undermining each other. This means that 

to achieve optimal intervention effects, the same goal-directed behaviour (such as 

engagement in regular PA) should be the focus of both conscious and non-conscious 

processes, rather than the attention of either conscious or non-conscious attention being 

invested elsewhere (Nordgren et al., 2011). Previous research yields support for this 

caution by demonstrating that impulsive tendencies toward sedentary behaviour in 

adults can undermine the effectiveness of PA-promoting messages for strengthening PA 

intentions (Cheval et al., 2015).  

Considering that older adults are often discouraged from engaging in PA 

because of physical limitations such as pain (Moore et al., 2014), the experience of 

chronic conditions (Clarke & Bennett, 2013), or simply lack of interest (Gellert et al., 

2015), targeting automatic processes to increase PA may be especially important for this 

population. In moving forward, a more effective promotion of PA in older adults may 

be achieved by demonstrating the importance of multiple decision-making processes in 

explaining older adults’ PA engagement. The findings from both Stages One and Two 

provided evidence for the potential value of using conscious decision-making processes 
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to facilitate more non-conscious, automatic engagement in PA. These findings are 

consistent with a recent pilot study of older women by Fleig and colleagues (2016) 

showing that an intervention with volitional components can strengthen PA habits.  

Linking specifically self-regulatory, volitional strategies with non-conscious, 

automatic processes is reflective of recent conceptualisations of habit, which 

acknowledge that habitual responses may also incorporate conscious cognitive 

processes (Gardner, 2015b). Similarly, volitional strategies such as action planning and 

forming implementation intentions can impact both non-conscious attitudes as well as 

their effect on the behaviour (Sheeran et al., 2013). The mechanism behind this link lies 

in a person consciously setting a specific goal (such as, “I will go for a 30-minute walk 

five days a week”), and then adding specific circumstances of when and how to realise 

this goal (such as, “I will go for a walk to the nearby park every day at 5pm”), or 

specifying how they will behave at critical moments (such as “if it is 5pm, I will go for 

a walk”), to realise this goal (Bélanger-Gravel, Godin, & Amireault, 2013). In Stage 

One of the current research program, when discussing engaging in PA in a habitual and 

routine way, older adults noted that setting a specific time of the day to do the activity, 

or positive cues in their physical surroundings (e.g., proximity of exercise facilities and 

parks, exercise equipment) motivated them to engage in PA. In this way, strategically 

employing conscious processes, particularly action plans, may be useful, given that 

“such plans automate action control so that even though the goal was set consciously, 

subsequent goal striving runs off automatically” (Sheeran et al., 2013, p. 467). 

Overall, Stages One and Two of this research program (pertaining to Aims 1, 2.1 

and 2.2) considered the role of motivational, volitional, and automatic decision-making 

processes by taking an integrative theory-based approach, which served to address the 

limitations, outlined in Section 3.1.2, that have been associated with the TPB (Ajzen, 



PHYSICAL ACTIVITY IN OLDER ADULTS                                                             229 
 

199). The findings extend the current understanding of PA in older adults by 

demonstrating the complexity of multiple decision-making processes (Paper 1), as 

discussed in Section 9.2.1. Additionally, the findings attest to the important value of 

autonomous motivation from the SDT (Deci & Ryan, 2002) in forming belief-based 

TPB constructs of attitudes and PBC, which—in line with the TPB (Ajzen, 1991)—

predict PA intentions (Paper 2). Furthermore, findings presented in Paper 3 showed that 

intention can predict PA behaviour both directly and indirectly through action planning, 

as theorised by HAPA (Schwarzer & Luszczynska, 2008), with habit strength directly 

predicting PA, in parallel to motivational and volitional processes, in accord with dual-

process models (Evans, 2008) and habit theory (Gardner, 2015b).  

To maximise behaviour change efforts in promoting PA in older adults, it would 

be advantageous to select BCTs that will map on to constructs triggering both 

conscious, reflective and non-conscious, automatic processes. As such, the findings 

provide important empirical and theoretical contributions to existing literature by 

integrating several complementary theoretical frameworks to further current 

understandings of PA in older adults. Building a rich and comprehensive knowledge 

about older adults’ decision-making regarding PA is essential because it forms the 

foundation upon which effective theory-based interventions promoting PA in older 

adults can be built. 

9.2.3 Strategies for the development and implementation of physical activity 

interventions targeting older adults 

With scientific evidence on health behaviour and BCTs accumulating (e.g., 

Sheeran et al., 2015; Michie et al., 2013), researchers have started to debate the applied 

value of such knowledge for designing complex interventions that will deliver health 

promoting messages to selected population groups effectively (Armitage, 2015a). What 
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is known is that interventions that are tailored to the needs of the target population and 

those that are based on theory are more effective in producing positive outcomes (Noar 

et al., 2007; N. Taylor, Conner, & Lawton, 2012). However, as Michie and colleagues 

(2008) noted: “Theory provides a helpful basis for designing interventions to change 

behaviour but offers little guidance on how to do this” (p. 660). Furthermore, in those 

interventions where the use of theory is reported, the majority do not specify the links 

between specific theory-based constructs and BCTs (Prestwich et al., 2014). The issue 

of inadequate theory operationalisation exists also within interventions designed to 

increase PA in older adults (Chase, 2015). Such a lack of specification of intervention 

components, coupled with BCTs being potentially inappropriate for the older adult 

population (Warner et al., 2016), hinders effective promotion of PA in this age group.  

Informed by the findings of Stages One and Two, Stage Three (Paper 4) 

explored strategies for the development and implementation of intervention programs 

designed to increase PA in older adults, using a mixed-methods approach. The key 

influences identified as impacting older adults’ regular PA engagement and specific 

BCTs nominated as the most useful to target them are presented in Table 9.1. A more 

detailed discussion of what each of these techniques entails in terms of content and how 

it would be best delivered for older adults to be able to use and benefit from it is 

provided in Paper 4 (Chapter Eight). The current section will outline how this research 

stage and its findings extend our understanding of PA in older adults and potential 

strategies to facilitate their regular PA engagement. The key findings related to the aims 

of Stage Three, along with their theoretical and practical implications, are presented in 

Figure 9.3. 
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Figure 9.3. Summary of key findings of Stage Three, including theoretical and practical 

implications. 
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Table 9.1 

Summary of the Perceived Most Useful Behaviour Change Techniques for Key Constructs Underpinning Older Adults’ Physical Activity  

Construct Process of Behaviour Change Behaviour Change Technique 

Motivational processes  

Autonomous 

motivation 

Establish motivation by 

facilitating older adults’ sense 

of autonomy, competence, and 

relatedness 

Technique: Being advised about the type of appropriate activity, considering a person’s 

health restrictions 

Mode: Face-to-face assessment and personalised consultation  

Content: A healthcare professional or knowledge other suggests in collaboration with the 

individual a range of activities that could benefit their health or activities that could 

complement their usual PA type, and discuss which would be most relevant and preferred by 

the person to give them a choice   

 

Attitudes Establish motivation by 

facilitating older adults’ 

knowledge about the benefits 

of PA 

Technique: Being provided credible information about health consequences of regular PA  

Mode: Face-to-face communication, brief hard-copy material, or e-mail  

Content: A respected and trusted source such as a healthcare professional, or knowledge 

other, or physically active community member preferably of similar-age, provides 

information about the benefits of PA that could be valuable for older adults  

Perceived 

behavioural 

control 

Establish motivation by 

developing older adults’ 

confidence and control over 

engaging in PA 

Technique: Being provided with instructions or an example of how to correctly and safely 

perform an activity  

Mode: Face-to-face, followed-up by pictures or video of the instruction  

Content: A healthcare professional or knowledge other shows the person how to perform 

physical activities safely in their everyday life and, if required, how to perform activities to 

manage or recover from a health issue  
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Social 

influences 

Establish motivation by 

providing or arranging a sense 

of connection with others 

regarding PA engagement 

Technique: Being provided with or advised how to arrange a companion to engage in PA 

together  

Mode: Face-to-face or over the phone, low-cost  

Content: A healthcare professional or knowledge other provides the person with a list of low-

cost group-based physical activities in the community, while also suggests strategies to 

engage a friend or family member in the activities together, including making an arrangement 

for a specific day and time to do it 

 

Intention Establish and strengthen older 

adults’ intentions to engage in 

PA by helping them to make 

conscious decisions and set up 

achievable goals regarding PA 

Technique: Being provided with assistance in setting goals regarding regular PA engagement  

Mode: Face-to-face or through a phone application   

Content: A healthcare professional or knowledge other discusses with the person possible 

goals that they would like to pursue regarding PA (e.g., performing a specific set of 

exercises, achieving a certain weight) and steps to take toward achieving those goals 

Volitional processes  

Action 

planning 

Take action by helping older 

adults make plans about where, 

when, how to engage in PA 

Technique: Being supported in planning where, when, and how to engage in PA  

Mode: Face-to-face, over the phone, or on-line 

Content: A healthcare professional or knowledge other shows the person how to make 

effective plans and provides them with a tool (e.g., calendar, diary) to record their PA plans. 

Advice could be also given on time-management skills to realise plans and making plans 

flexible to balance the multiple commitments and still live a spontaneous lifestyle   

Automatic processes  

Habit  Take action by helping older 

adults to rehearse and repeat 

specific physical activities in 

the same context over a longer 

period of time 

Technique: Being provided with a demonstration of an activity, in order to then continue 

practicing and rehearsing alone while monitoring progress  

Mode: Face-to-face, followed-up with written materials and using a self-monitoring device 

Content: A healthcare professional or knowledge other demonstrates how to perform a 

specific activity for the person to imitate and practice on their own, and also provides them 

with a monitoring device or recording sheet to create a written record of their activities as 

well as helps them to establish cues for behavioural action 
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Stage Three contributes to research on PA in older adults in a number of 

important ways. First, by mapping specific theory-based constructs, derived from 

theories of motivation, social cognition, and volition, the findings of this stage extend 

our understanding of the empirically-validated constructs from previous stages in the 

research program to identify the most useful BCTs to include in a future PA 

intervention, as suggested by older adults themselves. Furthermore, the constructs 

identified as the key influences on older adults’ PA behaviour were mapped on to 

BCTs, based on the standard taxonomy of BCTs by Michie and colleagues (2013). The 

BCTs were selected so that they would target both conscious and non-conscious 

processes, including motivational, volitional, and automatic factors. Such mapping of 

theoretically- and empirically-based constructs with BCTs can be well served as part of 

formative research which has been suggested to move the science of health psychology 

forward (Hagger, 2010).  

 Second, in investigating what BCTs would be potentially useful for older adults 

in terms of increasing or maintaining their regular PA, the outcome behaviour (regular 

PA) was defined in line with PA guidelines (Department of Health, 2014). As such, the 

findings contribute toward an evidence base that can assist policy makers and 

intervention designers in developing theoretically based interventions to support older 

adults in accumulating the amount of PA that can provide health benefits. In addition, 

providing suggestions of concrete techniques to promote regular PA, consistent with PA 

guidelines, may be a useful resource for healthcare practitioners in offering their older 

adult patients advice on the optimal amount of PA to ensure health benefits.  

Third, in investigating the strategies for the development and implementation of 

intervention programs designed to increase PA in older adults, the perspectives of older 

adults were taken into account, contributing to existing qualitative research on the 
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influences on regular PA in this age group (Horne & Tierney, 2012; Phoenix & Orr, 

2014). A qualitative approach has been suggested as a useful way to further our 

understanding of BCTs that are effective in increasing PA in older adults, and how these 

should be designed and delivered (D. P. French et al., 2014). Warmoth and colleagues 

(2016) recently argued that understanding the experiences and preferences of older 

adults regarding potential future PA interventions has the potential to inform approaches 

to promoting health and PA in older adults and states that “older adults’ perceptions 

must be acknowledged and reflected in their care” (p. 1498). Such an exploratory, 

qualitative approach has recently been undertaken in the context of developing group-

based walking programs targeted at residents in retirement villages (Thøgersen-

Ntoumani, Ntoumanis, et al., 2016).  

Adding a quantitative aspect to the understanding of older adults’ perspectives 

on useful BCTs to address PA is important as it provides validation of older adults’ 

selections in the survey with subsequent analysis of the interview data. For example, in 

terms of the most useful BCTs to facilitate older adults’ PA, both quantitative and 

qualitative analysis provided evidence about the paramount importance of supporting a 

person’s decision-making regarding the change of PA behaviour in an autonomy-

supportive manner. Given that this finding was consistent across both types of measures 

(i.e., survey and interview), in regards to the same research question, the importance of 

providing BCTs in a way that strengthens a person’s autonomy can be accepted with 

greater confidence in its validity. Scott (2007) refers to such overlap of findings when 

using different methodologies as “warranty through triangulation argument” (p. 4).  

Finally, it was explored how BCTs should be implemented in practice so that 

they are feasible for older adults to use. In a recent meta-analysis including 204 

experimental tests, Sheeran and colleagues (2015) found evidence for changes in a 
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person’s cognitions regarding PA, such as attitudes and PBC, leading to small to 

medium size changes in actual PA behaviour. However, there is still considerable 

variability in the literature evaluating the effectiveness of specific BCTs, as noted by 

Warner and colleagues (2016) who failed to find positive effects on changes in PA in an 

intervention incorporating volitional strategies. Thus, better understanding of how 

specific PA strategies and techniques may need to be implemented to be useful for older 

adults may inform development of PA interventions targeting this group. The value of 

better understanding implementation strategies that older adults considered feasible for 

the delivery of a future PA intervention is highlighted by the example of the BCT 

nominated to be the most useful to foster autonomous motivation. Findings from Stages 

One and Two were consistent with previous studies showing that autonomous 

motivation is positively associated with health behaviour (Hagger & Chatzisarantis, 

2009), as well as predicts short-term adoption and long-term PA maintenance 

specifically (Teixeira, Carraça, et al., 2012). 

The current findings add to the understanding of the practical aspects of how 

autonomous motivation may be strengthened within the context of older adults’ PA. 

Specifically, in the discussions with older adults, it was highlighted that professional 

advice about the appropriate activity type to suit their physical condition is possibly the 

most crucial aspect of a prospective PA intervention for older adults. Furthermore, it 

was also acknowledged that such advice would preferably be delivered face-to-face, 

from a same-aged person with specialist knowledge about older adults’ health, and also 

be of low cost. The acceptance of PA advice was related to the perceived credibility of 

the intervention provider, as well as the provider’s attitude towards older adults, with 

‘trust’ and ‘respect’ being the feelings often noted by participants. Such “needs 

assessment” (Lloyd et al., 2011, p. 74), which takes into consideration any personal or 
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environmental conditions (and barriers) potentially impacting the desired outcome 

behaviour, is an important step in designing health interventions by means of a 

systematic approach, such as the intervention mapping protocol.     

Overall, older adults nominated a range of cognitive and behavioural 

intervention strategies as useful in helping them increase or maintain their PA 

engagement. For instance, both credible information about health consequences of PA 

(aiming to facilitate positive attitudes about PA) and instruction regarding how to 

perform an activity (aiming to strengthen one’s sense of perceived ability and control 

over performing the activity) were among the most frequently nominated techniques to 

include in future PA interventions targeting older adults. This finding is consistent with 

a meta-analysis of PA interventions for older adults by Chase and colleagues (2015) 

who found that a combination of cognitive- and behavioural-type components is more 

effective than either of the two components alone. Furthermore, by considering the 

specific preferences and needs of older adults, regarding the BCTs to be included in 

future PA interventions, the findings of this stage contribute towards designing age-

specific PA interventions, which may warrant distinct strategies from interventions 

designed for younger population groups (D. P. French et al., 2014). The need for the 

development of such age-specific interventions has been highlighted by Ziegelmann and 

Knoll (2015) who noted that: 

Health-behavior interventions often target young and middle-aged populations 

with the tacit assumption that they will also work for older adults. However . . . 

we have argued that a developmental perspective (e.g., designing interventions 

to take into account specific challenges of aging) can yield better intervention 

outcomes (p. 475). 
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9.3 Implications of Results  

9.3.1 For theory and research 

The findings arising from the application of an integrative theory-based 

approach to understanding PA in older adults, using both quantitative and qualitative 

methodology, lend themselves to several implications for theory and research. Overall, 

the findings from Stages One and Two of this research program imply that an 

integrative theoretical approach may be useful in future research on PA in older adults 

and that the TPB (Ajzen, 1991) can be validly complemented with constructs from other 

theories to better understand older adults’ PA behaviour. Echoing the views of several 

researchers who recently advocated for extending and not “retiring” the TPB (Armitage, 

2015b; Conner, 2015), the results of the models tested in Stage Two provided empirical 

evidence that autonomous motivation from the SDT (Deci & Ryan, 2008b), action 

planning from HAPA (Schwarzer, 2008), and habit strength  (Gardner, 2015b), in line 

with the dual-process models (Evans, 2008), can improve the predictive ability of the 

TPB in explaining older adults’ decision-making regarding PA behaviour. In this way, 

the gaps in the TPB as identified by some other researchers (Manstead, 2011; Sniehotta 

et al., 2014) do not necessary present ‘end points’ in the effort to explain individual 

differences in health behaviour, but rather offer an opportunity to integrate a well-

validated model such as the TPB (McEachan et al., 2011) with relevant constructs from 

complementary theories (Armitage, 2015b).  

Previous research within the PA domain has paved the way in indicating the 

value of such a theoretical integration in adult samples (Hagger & Chatzisarantis, 2014; 

Hamilton, Cox, et al., 2012). Building on this research, the current findings demonstrate 

that an integrative theory-based approach can also be valuable in explaining and 

predicting PA in the older adult population. Furthermore, an eclectic theoretical 
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approach towards understanding health behaviour as adopted in this research program, 

can also advance current knowledge on theoretical frameworks used for understanding 

and predicting other health behaviours, and as such, “can also be seen as a means of 

theory evolution” (Schwarzer, 2008, p. 24). It is suggested that the current findings are 

validated by further testing a PA model for older adults that integrates belief-based TPB 

constructs with relevant variables from the SDT (Deci & Ryan, 2008), HAPA 

(Schwarzer, 2008), and dual-process models (Evans, 2008), including habit theory 

(Lally & Gardner, 2013). In addition, the use of theory-based techniques in future PA 

interventions would also allow theories to be tested and further developed in the context 

of real-life settings (Michie, Johnston et al., 2007). 

In addition, the importance of habituating PA, which was verbalised by older 

adults in Stage One and validated empirically in Stage Two, implies that PA behaviour 

may be increased not only through changing cognitive processes such as attitudes and 

self-efficacy beliefs, as most commonly employed (Sheeran et al., 2015), but also via a 

non-conscious pathway, operating outside a person’s conscious awareness. As discussed 

in Section 9.2.2, this implies that PA interventions designed to increase PA participation 

in older adults could aim to facilitate PA habit strength either through frequent 

repetition of specific activities and increased automatisation in a constant context 

(Gardner, 2012) or through non-conscious cognitions such as implicit attitudes or 

approach-avoidance tendencies where individuals would be trained to approach PA-

promoting stimuli and avoid PA-obstructing stimuli (Cheval et al., 2015; Sheeran et al., 

2013). In regards to ongoing research into psychological processes underpinning PA 

behaviour, the findings of this research program imply that models of health behaviour 

should incorporate constructs within conscious (including motivational and volitional 

factors) and non-conscious processes.      
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Furthermore, in Stage One, it was found that aspects of both intrinsic motivation 

and extrinsic regulation facilitated older adults’ PA engagement. This finding implies 

that intrinsic and extrinsic aspects of motivation may be more complementary than 

originally theorised by Deci and Ryan (2008b). Indeed, recent empirical evidence 

indicates that the SDT-proposed concept of motivation, where self-determined 

regulation lies along a continuum, may be multidimensional, rather than continuous 

(Chemolli & Gagné, 2014). Given that different types of motivations are not exclusive 

(e.g., Fletcher, 2016), it is possible that specific aspects of extrinsic motivation, such as 

obtaining health benefits of PA or the feeling of satisfaction over being better than 

others, are to some degree complementary to more intrinsic forms of motivation. It may, 

be useful, therefore, to further clarify which types of motivation are more strongly 

associated with positive behavioural outcomes in older adults. Prior studies suggest a 

trend toward identified extrinsic regulation being more influential in the short term, 

while intrinsic motivation is more predictive of longer-term maintenance of PA 

behaviour (Teixeira, Carraça, et al., 2012).  

9.3.2 For practice and policy 

There are several implications for health psychology practice and health policy 

on PA promotion arising from this research program. The findings of this research 

program attest for the value of integrating concepts from complementary theories in 

explaining and predicting PA behaviour. Such a theoretically integrative approach may 

be particularly applicable from a practical perspective when fostering individual 

behaviour change. As Conner (2015) stated: “practitioners often want to understand and 

change a particular behaviour in a specific population and so are more open to adding 

variables that explain additional variance and that might be useful targets for 

interventions” (p. 143). Not only can building models that integrate variables from a 
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range of theories add predictive value to explaining PA behaviour (Hagger & 

Chatzisarantis, 2009), but it can also improve the effectiveness of interventions 

designed to increase PA (Milne, Orbell, & Sheeran, 2002).  

The current research program has identified several key theory-based constructs 

(outlined in Table 9.1) that intervention providers are encouraged to target in 

interventions aiming to increase PA among older adults. Furthermore, the specific BCTs 

perceived as the most useful to facilitate these constructs by older adults have also been 

identified and discussed in Chapter Eight and Section 9.2.3. In the current section, 

implications of findings obtained across all three research stages for practice and policy 

more broadly are provided, bearing in mind the key influences on older adults’ PA that 

have been identified.   

Understanding the needs of the target population is an important first step in 

developing behaviour change interventions (Lloyd et al., 2011). For example, a needs 

assessment can specify the problem behaviour (e.g., insufficient PA) and the key 

determinants of the desired behaviour (Michie et al., 2008). Findings from all three 

research stages are consistent in highlighting the importance of providing advice 

regarding PA in a way that fosters a person’s sense of autonomy, including intrinsic 

motivation and autonomous aspects of extrinsic regulation of behaviour. The results 

obtained in Stage Two demonstrate that autonomous motivation is a significant 

antecedent of cognitions impacting older adults’ PA engagement, implying that the 

success of intervention providers in promoting PA among older adults may be enhanced 

by the use of autonomy-supportive strategies. Qualitative descriptions of older adults in 

Stage Three have revealed that such an approach should include giving older adults a 

choice about the type of activity that they would like to engage in, while providing 

relevant information about the appropriate type of PA for the individual to be able to 
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make an informed decision about the best type of activity given their specific health 

needs.  

In this context, older adults also suggested that a personal consultation or 

assessment with a healthcare professional would be valuable in assisting them to make a 

decision about a change in PA engagement. An example of such an approach may 

include appointment of health counsellors to work in the community and offer 

individualised PA-related advice and counselling, along with taking relevant health 

measurements (e.g., blood pressure, blood glucose, body mass index), to inform an 

individual’s choice of appropriate PA levels. In a community-based health prevention 

program by Robare and colleagues (2011), 389 older adults were provided with either a 

brief education and counselling intervention delivered by health counsellors who met 

with participants every six months to review their risk factors or a counselling 

intervention plus 24 group-based exercise sessions. The results showed that counselling 

complemented with exercise sessions was no more effective in achieving health 

prevention targets (e.g., complete five chair stands) at 2-year follow-up than the 

provision of counselling alone, suggesting that advice from a healthcare professional 

may be sufficient (Robare et al., 2011). An alternative, more cost-effective approach, 

however, would be to use the existing networks such as general practitioners and 

healthcare nurses to deliver such brief interventions within the context of primary 

practice (Ball, Lee, Ambrosini, Hamilton, & Tuffaha, 2016).  

Experimental evidence indicates that contact with a healthcare professional who 

would provide individualised PA advice may have beneficial effects for older adults’ 

PA engagement (Hinrichs et al., 2011; Robare et al., 2011). Strengthening the quality of 

a person’s motivation for PA, as suggested by the current findings, towards greater 

internalisation of PA (congruence with individual personal values), by healthcare 
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professionals supporting older adults to improve or maintain their PA levels may, 

therefore, be especially useful. Such focus seems particularly important since a review 

of strategies and interventions promoting health and active lifestyles among older adults 

identified a lack of interventions aiming to appeal to personal motivation (Menichetti et 

al., 2015).    

It is important to note that older adults’ personal perceptions and motivation 

toward PA may to some extent be shaped by ageing expectations of their broader social 

environment (Dogra et al., 2015). In fact, Levy (2003) postulated that negative 

perceptions about ageing are so strongly embedded in the social psychological worlds 

of individuals that they operate beyond their awareness. Qualitative accounts of older 

adults in Stage One of this research program highlighted feelings of defeat and 

disappointment. These feelings resulted in giving up on trying to adjust their physical 

activities to existing (often diminished) physical capacities, especially when 

accompanied with perceived mismatch between a person’s view of what PA should be 

like in older age and their physical capacities. These narratives seemed reflective of 

ageing stereotypes, such as that older adults are frail and incapable of being physically 

active, which have been previously found to negatively affect the use of self-regulatory 

strategies regarding health (Wurm et al., 2013) and PA behaviour in older adults (Emile 

et al., 2014).  

In creating an environment where older adults would feel comfortable in being 

physically active regardless of their potentially reduced physical abilities, it may be 

important for policies to frame PA interventions more broadly and in emotionally more 

meaningful ways (e.g., by strengthening community ties or providing options for 

volunteering). For example, prior evidence suggests that a program for older volunteers 

in elementary schools may have positive effects on specific PA aspects, such as strength 
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and walking speed (Fried et al., 2004). Such an indirect approach may be particularly 

appealing to older adults without prior engagement in PA who might associate PA-

targeted programs with physical losses of ageing, and hence, might be reluctant to 

engage in the program (Ziegelmann & Knoll, 2015). Strategies to challenge negative 

expectations about aging may include providing opportunities for intergenerational 

connectedness, a PA-conducive built environment, media campaigns promoting an 

active lifestyle in older age, as well as greater sensitivity of intervention providers (e.g., 

using the term “physical activity”, rather than “exercise” or “fitness”) to make PA less 

threatening for older adults (Ory et al., 2003).  

Given that topics and constructs associated with older adults’ perceived ability 

to engage in PA at a satisfactory, appropriate, and safe level permeated the findings in 

all three stages of the current research program, it seems important that health policies 

would support a range of PA opportunities across a broader range of settings, such as 

communities, health services and hospitals, workplaces, education programs for older 

adults, and residential settings. Such a multi-setting promotion of PA may not only 

contribute to creating a social and physical environment where older adults would feel 

more comfortable engaging in PA (King & King, 2010), but may also provide more 

opportunities for older adults to be physically active. As already previously discussed, 

to facilitate PA engagement, it is suggested that intervention developers provide an 

environment where the value of regular PA would be internalised—by offering 

activities that foster feelings of competence, autonomy, and relatedness—so that the 

intervention effects would more likely extend beyond the duration of the program over 

the long term (Ryan et al., 2008).  

The findings in Stages One and Two have further demonstrated that older 

adults’ views and perceptions towards PA are important for guiding their decision-
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making regarding regular PA engagement. For example, it was found that in terms of 

expected benefits associated with PA, which are a crucial part of a person’s attitudes 

towards the behaviour (Ajzen, 1991), a strong future-time perspective towards health 

may be motivating as a person would want to accrue these benefits in the future by 

engaging in PA in the present. Given that previous studies have indicated that older 

adults tend to receive PA advice from their general practitioners only once their health 

had already been compromised by illness or disease (Horne & Tierney, 2012), it may be 

beneficial for healthcare practitioners to frame their discussion about a person’s health 

in terms of preventive effects of regular PA on development of potential future health 

conditions. With a recent study (Tasdemir-Ozdes et al., 2016) demonstrating a positive 

association of global future time perspective with making healthy lifestyle choices, such 

as engaging in regular PA, shifting older adults’ perspective towards the future, in terms 

of maintaining their health and independence, may assist in adopting advice regarding 

the promotion of PA, even in the absence of health problems in the current time. By 

asking questions such as “How would engagement in regular PA likely benefit your 

health in the future?” healthcare professionals may be more successful in strengthening 

positive attitudinal beliefs regarding regular PA within the context of ageing. In light of 

older adults’ susceptibility to chronic illness and disease (AIHW, 2016), this population 

group has a great potential to profit from multiple physical and psychological benefits 

of regular PA as they face these health-related challenges (Mechling & Netz, 2009).  

A substantial proportion of the older adult population reports experiencing one 

or more chronic diseases (Ashe, Miller, Eng, & Noreau, 2008). With PA being able to 

both prevent and slow down the disablement process associated with these diseases 

(Tak et al., 2013), healthcare providers may be in a good position to deliver PA 

interventions and act as credible sources of information about health benefits of regular 
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PA. The role of general practitioners and other healthcare professionals (e.g., 

physiotherapists or exercise physiologists) in promoting PA has been highlighted also 

by findings from Stage Three of the current research program, where older adults 

stressed the importance of the perceived credibility of an intervention provider in 

ensuring that the PA-promotion messages reach the targeted person or population. Older 

adults considered that PA advice would be accepted more positively if delivered by a 

person with specialist knowledge about older adults’ health, who preferably was of 

similar-age, and had personal experience with PA. However, a recent study 

investigating provision of PA advice from general practitioners in Australia found that 

such advice was received only by 18% of participants (Short et al., 2016), highlighting 

the need for more work in this area.  

Furthermore, findings from all three stages of this research program concur in 

indicating that making plans about where, when, and how to engage in PA is an 

important self-regulatory strategy which can assist in facilitating a successful realisation 

of the goal. Interventions that would support making such specific plans about PA (e.g., 

by means of calendars or weekly planners) may be a useful component of PA programs 

for older adults (Hagger, Luszczynska, et al., 2016; Wolff et al., 2016), and may be 

particularly useful in balancing multiple commitments such as paid or volunteer work, 

medical appointments, or looking after grandchildren. However, older adults 

emphasised that such prospective planning of their PA would need to include the skills 

of being able to flexibly adjust one’s daily schedule and not be too rigid, to not conflict 

with their preference for a more spontaneous, “take it as it comes” (identified in Stage 

One) or “I do as I please” (mentioned in Stage Three) lifestyle. Identifying a specific 

time of the day, chosen by a person to suit their lifestyle and needs, may also act as a 
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cue to initiate a specific activity, thereby, fostering frequent repetition of the activity 

and strengthening behavioural automaticity (Lally & Gardner, 2013).   

Given the role of automatic processes, as demonstrated by the findings in Stages 

One and Two, strategies promoting PA in older adults should aim to habituate a 

physically active lifestyle and make the objective of habit formation an essential part of 

PA interventions. It may be beneficial that such a process, which initially may in fact 

require more conscious effort (e.g., signing up to an exercise class or arranging to go for 

a walk with a friend) before the activity becomes more automatically activated 

(Gardner, 2012), would start prior, or at least at the start of retirement. In this way, PA 

could become more automatic and less reliant on a person’s conscious cognitive 

processes which may be impacted by potential cognitive declines (Park, 2000). By 

facilitating habitual engagement in PA, it would then become less likely for older adults 

to disengage from PA, once faced with age-related illness and disease, as well as to 

engage in unhealthy, more sedentary lifestyles (Lally & Gardner, 2013). 

Overall, knowledge obtained in the current research program can serve program 

developers, service providers, and policy makers in designing theory-based 

interventions that aim to facilitate PA in older adults. Given that PA behaviour presents 

an important modifiable lifestyle factor for well-being of older adults (Foottit & 

Anderson, 2012), efforts of researchers, practitioners, and policy makers in promoting 

regular PA in older adults can have significant implications for older adults’ health and 

overall quality of life (Walker, 2015).   

9.4 Strengths and Limitations  

There are several strengths associated with this research program. First, the 

application of a sound and theoretically integrative approach can serve to advance 

empirical knowledge about PA in older adults, as well as to inform a more applied 



PHYSICAL ACTIVITY IN OLDER ADULTS                                                           248 
 

 

perspective about how to effectively facilitate PA behaviour (Conner, 2015). Although 

the TPB (Ajzen 1991) is widely recognised for its contributions in the health domain 

(Conner, 2015), the decision to adopt an integrative theory-based approach was based 

upon a consideration of its limitations which culminated in a call to “retire” the TPB 

(Sniehotta et al., 2014). To build on and enhance the predictive power of the TPB 

(McEachan et al., 2011), a range of alternative theories was considered. Prestwich, 

Webb, and Conner (2015) argued for future research to integrate complementary 

theories to better inform interventions capable of changing health behaviour. Such an 

integrative approach enabled the TPB to be “gainfully employed in the pursuit of a 

better understanding of human behaviour” (Ajzen, 2015, p. 136). In addition, the current 

understanding of PA in older adults was able to be expanded beyond what has been 

already known on the topic.  

Second, this research program examined the multiple decision-making processes 

guiding older adults’ PA engagement using an integration of multiple theories of 

behaviour. Specifically, the research not only investigated motivational processes, 

involved in the process of intention formation, but also considered volitional factors 

involved in goal pursuit, as well as automatic processes that have previously been 

argued to potentially override the effects of intentional and volitional factors (Linke, 

Robinson, & Pekmezi, 2013). In this way, this research addressed several of the 

criticisms of the TPB (Ajzen, 1991), including the lack of consideration of mediating 

factors such as self-regulatory strategies and the possibility that behaviour may be 

habituated and thus, less dependent on intentional, belief-based TPB constructs 

(Manstead, 2011).  

Third, the current research program employed both qualitative and quantitative 

methodologies, allowing a comprehensive understanding of older adults’ PA by 
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considering both the subjective views and experiences of older adults (idiographic level) 

and more general influences on PA that are common in the older adult population 

(nomothetic level). Gaining insight into older adults’ decision-making regarding PA at 

an individual and aggregated (group) level offers a way of describing and explaining the 

phenomenon under investigation, as well as of developing and testing a theory 

(Robinson, 2011). Arguably, the true value of science that investigates the behaviour of 

groups is in the applicability of such knowledge to the psychological world and 

experience of the individual (Skinner, 1953). Thus, by adopting a mixed-methods 

approach to advance the current understanding of PA in older adults, and in particular, 

the strategies to facilitate PA in this group, the findings of this research program carry 

implications for both practice (working with individuals) and theory (concerned with 

populations more generally). As stated by Tashakkori, Teddlie, and Sines (2012): “The 

challenge, and the rewards, of conducting mixed methods research is the opportunity to 

use both approaches, potentially leading to far greater understanding of the phenomena 

or behaviors under investigation” (p. 431).  

Finally, the strength of this research program lies in the use of a longitudinal 

design with multiple measurement points in Stage Two. In particular, such an approach 

offered an opportunity to investigate the effects of volitional processes in translating 

intention into PA behaviour, in accord with the theoretical propositions of HAPA 

(Schwarzer, 2008). Examining the intention-planning-behaviour relationship has been 

suggested as a useful way to expand the current understanding of PA (Hamilton, Cox, et 

al., 2012). Prior studies investigating the role of volitional factors such as action 

planning and coping planning, tended to employ a longitudinal design with only two 

follow-up points (e.g., Caudroit et al., 2011; Reyes Fernández et al., 2015; Reuter et al., 

2010). The three follow-up points that assessed the sequence of constructs in the current 
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research, therefore, allowed for testing the effects of volitional factors consistent with 

their theoretically proposed role within the behaviour change process (Schwarzer, 

2008).   

Notwithstanding the strengths of this research program, several limitations need 

to be noted. First, the findings of this research program may be limited by a self-

selection bias, given that, due to ethical constraints, all three research stages were 

restricted to older adults who elected to participate (Hernán, Hernández-Díaz, & Robins, 

2004). Older adults who expressed willingness to participate may have more favourable 

views about PA in general or staying active as a person ages. To mitigate potential 

effects of selection bias, in Stage One, the participants were recruited using the 

maximum variation sampling method (Patton, 2002), which resulted in an equal number 

of sufficiently and insufficiently active older adults, while in Stage Two, participants 

were recruited from a variety of community settings, avoiding PA-related clubs and 

facilities to try to obtain a heterogeneous sample of older adults. In spite of these 

recruitment strategies, the self-selection bias may nevertheless present a limitation to the 

findings. This is suggested in the recruitment of higher number of individuals who felt 

favourably about PA (e.g., the attitude scale evidencing a mean of 6.25 on a 7-point 

scale). 

Second, in reviewing PA recommendations for older Australians, Sims and 

colleagues (2010) noted that implementation strategies of PA programs targeting older 

adults should be culturally appropriate, particularly given that 36% of older adults living 

in Australia were born overseas, which is a substantially higher proportion compared to 

24% of those born overseas under the age of 65 years (ABS, 2012b). While the 

recruitment strategies used in this research program included several culturally-specific 

community clubs for older adults, which resulted in 36.4% of the sample being 
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overseas-born, and perhaps could be considered a strength of the study given its match 

to the ABS statistics, it is important to acknowledge that the aim of this research was 

not to apply the findings to older adults from specific cultural backgrounds. Instead, it is 

envisioned that these findings can serve as a platform for further research involving 

specific sub-population groups, such as older adults from culturally and linguistically 

diverse backgrounds. Although it should be noted that previous research has shown 

support for the cross-cultural generalisability of the measures and pattern of effects for 

the TPB in the context of PA (Hagger et al., 2007). 

Third, concerns have been expressed that self-administered PA measurements 

underestimate PA in older adults (Siebeling et al., 2012), or conversely, that they may 

be subject to a social desirability bias (Golubic et al., 2014). While the lack of an 

objective PA measure in this research program is a methodological limitation that 

warrants an acknowledgement, it should be noted that self-report measures of PA in 

older adults are more frequently used than objective measures (Koeneman et al., 2011), 

and are considered an acceptable and practical way of measuring older adults’ PA levels 

(Bauman, 2008). More importantly, Kowalski and colleagues (2012) reviewed 36 

studies using PA measurements among older adults and reported a moderate correlation 

(r = .38) between direct and indirect measures, while Hamilton, White and Cuddihy 

(2012) tested the convergent validity of the single-item measure that was used to form 

part of the PA measure in the current research program and found a very strong 

correlation (r = .81) between the single-item measure and pedometer steps. As 

previously discussed in Section 4.1, given that the aim of this research program was not 

to assess the prevalence of PA in older adults, and also that the target behaviour was 

defined with regards to the current PA guidelines (Department of Health, 2014), it is 

reassuring that self-report questionnaires have been considered valid enough to indicate 
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whether the participants meet the PA guidelines (Milton et al., 2010; Siebeling et al., 

2012).  

Fourth, as acknowledged in Paper 3 (Section 7.7.1), a possible criticism of the 

current research is that the lack of control for prior PA may undermine the validity of 

the findings in Stage Two. However, while it may be important to simultaneously 

investigate past behaviour (conceptualised as behavioural frequency) and habit 

(conceptualised as behavioural automaticity), for the purposes of the current research 

program, it was decided to investigate the effect of modifiable variables to target in 

behaviour change interventions. While researchers do not deny the influence of past on 

future behaviour (McEachan et al., 2011), it is often acknowledged that “the direct 

relation between past and future action is not really informative in understanding the 

interplay between intentions and habits in guiding goal-directed behavior” (Aarts, 2007, 

p. 59). Accordingly, and from an applied perspective, past behaviour, which is 

characterised by frequency of performance, may be of little value when trying to 

understand behavioural determinants (Ajzen, 2002), and that habit—as an indicator of 

behavioural automaticity (including the level of a person’s attention and efficiency 

involved in performing the behaviour; Gardner, 2012)—may be a more appropriate 

construct than past behaviour when understanding people’s behaviour for the purposes 

of changing it (Mullan et al., 2016; Verplanken & Orbell, 2003). This is consistent with 

previous TPB studies testing habit (e.g., Allom et al., 2016; de Bruijn, 2010) and 

research testing dual-process models (e.g., Mullan et al., 2016; Presseau et al., 2014) 

that also did not control for past behaviour, reflecting the fact that past behaviour cannot 

be manipulated in behaviour change interventions.  

Fifth, a further limitation of the current research program is related to the choice 

of habit as an indicator of non-conscious, automatic processes. Several researchers have 

http://download.springer.com/static/pdf/922/art%253A10.1007%252Fs12160-014-9609-8.pdf?originUrl=http%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2Fs12160-014-9609-8&token2=exp=1474951300~acl=%2Fstatic%2Fpdf%2F922%2Fart%25253A10.1007%25252Fs12160-014-9609-8.pdf%3ForiginUrl%3Dhttp%253A%252F%252Flink.springer.com%252Farticle%252F10.1007%252Fs12160-014-9609-8*~hmac=72bacea65a8c45b98550bb21faa1ab1e71e222bd145517a8aba6b88798dbef6a
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recently acknowledged the multidimensional nature of non-conscious processes 

(Howell, Ratliff, & Shepperd, 2016; Rebar et al., 2016; Sheeran et al., 2013), with habit 

being only one of the possible processes by which automatic associations can influence 

health behaviours (Sheeran et al., 2016). The pre-existing mental associations that may 

impact PA behaviour by means of non-conscious regulatory processes include habits, 

automatic evaluations (latency measures or implicit attitudes), and priming effects 

(Rebar et al., 2016). The possible advantages of such measures and their potential to be 

used in future research is discussed in more detail in Section 9.5.4. However, their 

existing methodological weaknesses, such as heterogeneous measures and target 

constructs (Rebar et al., 2016), as well as the close relationship of habitual behaviour 

with self-regulatory strategies such as planning, specifically in the context of PA 

behaviour (Fleig, Pomp, Parschau, et al., 2013; Fleig, Pomp, Schwarzer, et al., 2013; 

Maher & Conroy, 2015b), which may have value for understanding how planning 

interventions could potentially facilitate PA habits, were the reasons for the use of habit 

strength in the current research program. Nevertheless, there is a possibility that such an 

explicit assessment of automatic processes as a self-report measure of behavioural 

automaticity does not allow eliminating, or controlling for a possible effect of conscious 

decision-making (Hofmann et al., 2008). Thus, there is a need for caution when 

interpreting the findings pertaining to habit strength as an indicator of non-conscious 

processes that occur without an interference of conscious, reflective processes.    

Furthermore, although this program of research in Stage Two employed a 

longitudinal investigation with three measurement points to test the effects among the 

influences on PA, the follow-up time of measuring the target behaviour was only two 

weeks. While this enabled an examination of volitional constructs, which are theorised 

to impact behaviour at a later stages of the decision-making process (Schwarzer & 
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Luszczynska, 2008), this limited the interpretation of findings in terms of PA 

maintenance, which is defined as sustained PA behaviour over the time period of six 

months (van Stralen et al., 2009). For practical reasons, such a long follow-up was not 

feasible for the current research program.  

Finally, it is important to acknowledge that the use of phone-based interviews in 

Stage Three may have affected the content obtained in the interviews. Due to the 

absence of visual cues, the use of telephone may have been less favourable to 

establishing rapport, which is crucial in qualitative research, thereby potentially 

impacting the quality of responses (Braun & Clarke, 2013). However, while telephone 

interviews are generally considered to be at a disadvantage compared to face-to-face 

interviewing, Novick (2008) argued that this bias against phone-based interviews is not 

supported by empirical evidence. Telephone interviews have been used increasingly, 

with a presumption that they can produce even more honest account of data (Trier-

Bieniek, 2012), especially when preceded by other communication, such as an email or 

a survey (Scott, 2004), which was the case in the current research program.   

9.5 Suggestions for Future Research 

There are several considerations, pertaining to both content and methodological 

issues, in the current state of research on older adults’ PA behaviour. Some of these 

considerations have been acknowledged in the Scope of Research (Section 4.1) and 

Strengths and Limitations (Section 9.4) sections. In moving this research domain 

further, six further issues that may contribute to better understanding of regular PA in 

older adults are presented: definition of physical activity behaviour, sedentary 

behaviour, research design, measurement of non-conscious, automatic processes, sub-

populations of older adults, and translation of research into practice.  
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9.5.1 Definition of physical activity behaviour  

Researchers have investigated several types of PA behaviour, including walking 

(Winters et al., 2015), leisure-type PA (Annear et al., 2009), moderate-to-vigorous PA 

(Gebel et al., 2015), and vigorous PA (Almeida et al., 2014). While it is important to 

determine the dose-response relationship across different PA levels (Hughes et al., 

2011), to understand the minimum level of activity needed to produce comprehensive 

health outcomes (Sims et al., 2010), the guidelines for PA in older adults state that to 

obtain health benefits, “Older people should accumulate at least 30 minutes of moderate 

intensity physical activity on most, preferably all, days” (Department of Health, 2014, 

pp. 2–4). The moderate level corresponds to the research which demonstrates significant 

benefits of moderate-to-vigorous PA compared to a lower dose of PA on older adults’ 

health (Gebel et al., 2015; Hupin et al., 2015). Given this evidence, it seems relevant to 

focus future research on better understanding the factors influencing PA of at least 

moderate level, to support older adults in maximising the health benefits that they can 

gain from PA.  

  However, in suggesting that researchers in future studies define the target 

behaviour consistent with PA guidelines, the heterogeneity of older adults in terms of 

their physical capacitites and health should also be taken into account. Not all older 

adults may be able to engage in PA of a moderate-intensity level (De Vries et al., 2012). 

The American PA guidelines for older adults note that when the quota of 150 minutes of 

moderate-intensity PA a week is not possible to achieve due to chronic conditions, an 

individual should be physically active suited to their abilities and fitness levels (US 

Department of Health and Human Services, 2008). While—as noted by Sims and 

colleagues (2010) in their review of existing guidelines and scientific literature relevant 

to PA in older adults—“the evidence points to activity of at least moderate intensity to 



PHYSICAL ACTIVITY IN OLDER ADULTS                                                           256 
 

 

offset age-related declines in cardiorespiratory fitness, muscle strength and power and 

help to maintain independent function” (p. 85), it is equally important to tailor activities 

to the individual and gradually increase the level of physical activities. Thus, from a 

practical perspective, identifying factors that influence a person’s motivation to engage 

in regular PA, as well as understanding the impact of these factors on their capacity to 

engage in the recommended amount of PA “is fundamental for designing evidence-

based interventions” (Rizzoli, Abraham, & Brandi, 2014, p. 137). 

9.5.2 Sedentary behaviour  

Research over the past decade has provided a growing body of evidence on the 

negative effects of sedentary behaviour on various health indicators which are 

independent of PA behaviour (Dogra & Stathokostas, 2012; Maher & Conroy, 2015b; 

Rezende et al., 2014; Thorp, Owen, Neuhaus, & Dunstan, 2011). The relationship 

between sedentary behaviour and poor health outcomes, including a wide range of 

chronic diseases (Levine, 2015) and increased risk of mortality (Rezende et al., 2014; 

Thorp et al., 2011), is particularly concerning in light of epidemiological studies 

indicating that the majority of the older adult population are sedentary (Harvey et al., 

2013). While sedentary behaviour and PA appear to present two distinct patterns of 

behaviour, it has recently been suggested that sedentary behaviour in older adults is 

influenced by a combination of conscious, reflective and non-conscious, automatic 

processes (Maher & Conroy, 2015a), mirroring the findings of the current research 

program regarding the dual-process pathway underpinning older adults’ PA. More 

importantly, non-conscious, automatic tendencies toward sedentary behaviour may 

block positive effects of PA interventions (Cheval et al., 2015). Thus, it may be 

important that future studies identify any non-conscious tendencies as well as 

underlying beliefs towards sedentary behaviour that may contribute to a motivational 
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conflict between aspired health behaviour (such as engaging in regular PA) and 

unwanted habitual behaviour (such as sitting for prolonged periods of time).  

9.5.3 Research design  

There are several possible avenues for future studies in terms of further 

investigating factors impacting older adults’ PA using alternative research designs. 

First, it would be beneficial to employ an experimental design, where identified factors 

influencing PA in older adults would be manipulated in controlled conditions, in order 

to establish the true cause-effect nature between specific influences and PA behaviour.  

Second, it may be useful to determine at which specific point within a behaviour 

change process each of the identified key influences on older adults’ PA may be 

especially critical. Based on some theoretical frameworks, such as HAPA (Schwarzer, 

2008) or the readiness to change model (Prochaska & Velicer, 1997), behaviour change 

occurs through a sequence of processes of change; in this way, different factors may 

affect a person who is motivated to engage in regular PA and a person who has not yet 

formulated an intention to engage in PA. For example, the effect of self-regulatory 

strategies such as action planning on PA may depend on a person’s pre-existing level of 

PA or the level to which PA has been automatised (Maher & Conroy, 2015b). 

Furthermore, previous studies imply that conscious, reflective processes tend to be more 

instrumental when people are motivated to engage in the behaviour and have sufficient 

resources to do so, whereas non-conscious, automatic processes become more strongly 

involved when individuals have low motivations or lack resources or abilities to achieve 

the behaviour (Hofmann et al., 2008). Once a person is sufficiently motivated and has 

better resources to perform the behaviour, then they may better benefit from 

interventions targeting automatic processes, such as those promoting behavioural 
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automaticity through repetition which constitutes a necessary part of the habit-formation 

process (Lally & Gardner, 2013).  

Third, while the research design used in Stage Two of the current program was 

longitudinal in its nature, a longer follow-up time would be useful to identify factors 

influencing maintenance of PA over the long term. Specifically, given the limited 

efficacy of existing PA interventions targeting older adults (Chase, 2015), as well as the 

lack of evidence on the long-term effectiveness of such programs (Van Der Bij, 

Laurant, & Wensing, 2002), it is suggested that future studies test the effects of relevant 

BCTs on older adults’ PA behaviour in specific settings (e.g., community-dwelling, 

rehabilitation or clinical contexts) over a longer follow-up time, using multiple 

measurement points.  

9.5.4 Measurement of non-conscious, automatic processes  

While the current research program contributes to understanding the effects of 

non-conscious, reflective processes on PA behaviour, the application of a self-report 

measure of habit strength (as discussed in Section 9.4) provides only one perspective on 

the role of non-conscious processes for older adults’ PA decision-making. In furthering 

the extant knowledge on the relationship between non-conscious processes and health 

behaviour (Rebar et al., 2016; Sheeran et al., 2016; Sheeran et al., 2013), future research 

could adopt alternative measures of non-conscious processes such as visual attention 

and awareness checks (Calitri et al., 2009), or, more commonly employed (Sheeran et 

al., 2013), implicit association tests (Greenwald, McGhee, & Schwartz, 1998). In these 

tests, a person is typically required to choose, from a combination of stimuli (e.g., 

pictures or words such as ‘jog’ and ‘war’), the item that belongs to the category under 

investigation. Given that such measures do not require verbal reactions which are based 

on reflective cognitive processes, but are instead based on associations that are more 
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strongly guided by automatic processes (Sheeran et al., 2013), they may allow 

measurement of non-conscious processes with less interference of conscious processes, 

in particularly the processes related to social desirability bias (Sheeran et al., 2016). 

Such comprehensive knowledge about non-conscious processes underpinning older 

adults’ PA behaviour would enable comparison of results across different measures and 

may be useful in informing the development of PA interventions that would aim to 

engender behaviour change by manipulating non-conscious processes.  

In addition, alongside habits, there may be other non-conscious constructs that 

may influence a person’s health-behaviour decision-making. For instance, in a recent 

study Howell and colleagues (2016) found that health information avoidance (e.g., 

learning about one’s risk for a specific disease) was predicted by automatic (implicit) 

attitudes, which represented relatively non-conscious attitudes that were not accessible 

to one’s self-report. Thus, furthering the understanding of the roles of different 

constructs operating within non-conscious processes for older adults’ decision-making 

about regular PA would offer the opportunity to target multiple automatic preferences 

for information in designing PA-promoting messages. As emphasised by Sheeran 

(2016): “The promise of this research lies in spelling out which implicit processes are 

important, when they are influential, and how implicit processes can be harnessed to 

promote population and individual health” (p. 2).   

9.5.5 Sub-populations of older adults 

From a research perspective, developing a parsimonious model of health 

behaviour is appealing since the included variables tend to explain a substantial 

proportion of variance, which may be efficiently applied to a range of related 

behaviours within a given population (Conner, 2015). However, to maximise the 

effectiveness of interventions aiming to increase PA in older adults, it is important to 
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recognise the complexity of factors influencing PA in specific sub-populations, such as 

those with multiple chronic conditions (Fuller et al., 2010). Specifically, an expert 

consensus statement put forward by Hughes and colleagues (2011) highlights the need 

for future research on the following understudied sub-populations of older adults: those 

with low SES status, those with physical disabilities, people from diverse ethnic/racial 

backgrounds, and older adults with mental illness. The insufficient statistical power 

precluded testing effects of some of these variables (SES status and cultural 

background) in the current research program. Regarding older adults from multiple 

cultural backgrounds, such as African American, Cantonese-speaking Chinese, and 

Spanish-speaking Latinos, previous qualitative studies have provided valuable insights 

into their perceptions of PA (Belza et al., 2004). However, given the dearth of research 

on PA among Aboriginal and Torres Strait Islander older adults, a group reported at 

high risk for sedentary behaviour and very low levels of PA (Gray, Macniven, & 

Thomson, 2013), future research may be well served to further evidence-based 

understanding of patterns and influences on PA in this specific Indigenous community.  

Furthermore, given that the latest national health survey (AIHW, 2016) found 

that residents of regional and remote areas engage in more sedentary behaviour than 

those living in metropolitan areas, it may be advantageous to investigate the 

applicability of identified factors influencing PA in older adults in multiple regions 

(e.g., regional, remote and very remote), while considering the unique nature of the 

social and physical environment in these localities. For similar reasons (de Souto 

Barreto et al., 2016), and also because frail older adults can significantly benefit from 

PA in terms of improvement in their activities in daily living and quality of life (Chou, 

Hwang, & Wu, 2012), further research is recommended to explore appropriate and 
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feasible strategies to facilitate PA among frail older adults living in residential aged-care 

facilities.   

9.5.6 Translation of research into practice  

As the empirical and theoretical evidence about PA in older adults accumulates, 

so does the opportunity to translate this knowledge into interventions and programs that 

will effectively serve older adults in the community (Hughes et al., 2011). Answers to 

questions such as ‘how to reach specific sub-populations?’ and ‘how can we make PA 

interventions more sustainable?’ are only some of the issues that may assist in applying 

research findings to “real-life” settings. Given that interventions based on solid 

theoretical grounds are more effective in increasing PA than those without a theoretical 

base (Chase, 2015; Prestwich et al., 2015), future studies should continue exploring the 

applied value of strategies mapping on to key theory-based concepts identified in this 

research program. This process could involve testing the effectiveness of such strategies 

in experimental research and could draw upon intervention development tools such as 

intervention mapping (Bartholomew, Parcel, Kok, & Gottlieb, 2011) or RE-AIM 

approach (Dzewaltowski, Glasgow, Klesges, Estabrooks, & Brock, 2004; Glasgow et 

al., 1999). The key issue here is “to what extent strategies can be employed to ‘bring to 

life’ and intensify each of the theory’s specific constructs towards promoting physical 

activity” (Plotnikoff et al., 2014, p. 112).  

Furthermore, although a preferred mode of intervention delivery identified in 

Stage Three of the current research program was face-to-face, older adults also 

considered the feasibility of on-line strategies, such as videos, phone applications, and 

e-mails. Considering that computers are becoming an increasingly important part of 

older adults’ everyday lives (Swindell, Grimbeek, & Heffernan, 2010), future research 

may need to explore the feasibility of innovative PA interventions for older adults, such 
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as those involving intelligent technologies (e.g., smartphones and smartwatches) to 

support older adults in adopting and maintaining regular PA engagement. A web-based 

PA intervention may present a cost-effective strategy and enable easy tailoring of 

conditions to differentiate among specific theory-based constructs (Alley, Jennings, 

Plotnikoff, & Vandelanotte, 2016). However, future research should examine if such an 

approach suits older adults’ personal preferences and abilities and also consider its 

potential effects on a more social aspect of PA engagement, such as a sense of social 

connectedness, or alternatively social isolation which in group-based PA programs for 

older adults seems to be lessened (Fisken et al., 2015).  

Equally important, PA interventions aiming to promote an active lifestyle in 

older adults should be designed not only to be effective and feasible for the specific 

target population, but they should also be made easily accessible to policy makers, 

health professionals, and other community members (e.g., designers of built 

environments and carers of older adults). While the translation of theory into 

interventions is recognised as an important step towards a more effective promotion of 

health behaviour (Hagger, 2010; Prestwich et al., 2015), such a translation should draw 

on applied research, considering the perspectives, preferences, and needs of the target 

group and/or end-users. Active participation of relevant stakeholders such as doctors, 

physiotherapists, community-program facilitators, and local public health leads in PA at 

the initial stages of designing a program may be a useful approach to facilitating the 

adoption and feasibility of the program among its users (Lloyd et al., 2011).  

9.6 Concluding Remarks 

Promotion of PA in older adults is an important endeavour given the rapidly 

increasing size of the older adult population in Australia and internationally (WHO; 

United States National Institute of Aging, 2011). By adopting an integrative theory-
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based approach, using both qualitative and quantitative methodologies, the current 

research program has advanced our understanding of PA in older adults by identifying a 

range of key influences and processes underpinning older adults’ decision-making 

regarding regular PA. The findings have provided evidence on theory-based targets to 

consider when selecting BCTs to include in future PA interventions aimed at promoting 

older adults’ PA engagement. The role of both conscious and non-conscious processes 

has been highlighted, with motivational, volitional, and automatic constructs playing 

unique roles in explaining PA behaviour among older adults. The current findings have 

contributed to the discussion of how these multiple decision-making processes may be 

successfully triggered and used to support older adults when navigating their PA 

behaviour through the challenges associated with the aging process (Mechling & Netz, 

2009). In addition, the current research program provided insight into the perspectives 

of older adults themselves about the potentially useful strategies for the development 

and implementation of PA interventions targeted specifically at this age group.  

Knowledge based on empirical and theoretical evidence is crucial in furthering 

our understanding of this important health behaviour and the effective strategies to 

promote it. Through the conduct of three research stages, the current research program 

has demonstrated that regular PA, as occurring in the context of older adults’ lives, is 

influenced by a complex array of factors, which may impact older adults’ engagement 

in regular PA. The findings also highlighted the value of a theoretically integrative 

approach in providing a more comprehensive understanding of the key influences on 

PA in older adults. Understanding of the key components that guide older adults’ 

decision-making regarding PA engagement is an essential element of effective PA 

promotion and in this way, contributes to scientific literature on health behaviour 

change. In the words of Fletcher (2016): “By making sense of these components of 
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human behavior, researchers can attempt to explain and understand motivation and then 

to change others’ behavior, if necessary” (p. 1747).  
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clearance for your project "NR:  Active ageing: A social ecological 
approach to determining what really matters for older adults’ 
engagement in physical activity" (GU Ref No: PSY/21/13/HREC). 

 

This is to confirm receipt of the remaining required information, 
assurances or amendments to this protocol. 

 

Consequently, I reconfirm my earlier advice that you are authorised to 
immediately commence this research on this basis. 

 

The standard conditions of approval attached to our previous 
correspondence about this protocol continue to apply. 

 

Regards 

 

 

Dr Kristie Westerlaken 

Policy Officer 

Office for Research 

Bray Centre, Nathan Campus 

Griffith University 

ph: +61 (0)7 373 58043 

fax: +61 (07) 373 57994 

email: k.westerlaken@griffith.edu.au  
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Appendix B: Invitation – Stage One  
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Appendix C: Participant Information Sheet – Stage One 

Chief Investigator: Dr Kyra Hamilton, School of Applied Psychology, Griffith 

University  

Phone (07) 3735 3334 
 

Why is this study being conducted?    

The purpose of this study is to explore key determinants of physical activity that guide 

older adults’ decisions to engage in physical activity behaviour. The research team 

requests your support and assistance in identifying these factors, in order to improve the 

understanding of influences on physical activity engagement in older adults. This research 

forms a component of the academic program of the student, Urska Arnautovska. 

What will your participation include? 

Your participation will include participating in an audio-recorded individual or group 

interview that will last approximately 60-90 minutes. The individual interview can be 

conducted at your home, if you would wish so, while the group interview, consisting of 

4 to 8 participants, will be at an allocated location (e.g., room at Griffith University, 

local library). The questions will ask about aspects of physical activity engagement that 

are important for older adults, for example ‘What does physical activity mean to you?’. 

To thank you for your participation, you will be given a Coles gift voucher, valued $20, 

and light refreshments will be provided before and after the group interview.   

You are welcome to participate if: 

 You are aged 65 years and over;  

 Live independently in the community-dwelling, including retirement village setting;  

 You have not been advised by a medical profession that you should not engage in 

regular physical activity of at least moderate intensity due to your medical 

condition. 

What benefits can I expect from this research?  

Your participation may have no direct benefits to you. However, it may benefit 

community   and others through a greater understanding of physical activity engagement 

in older adults.      

Risks to you 

It is unlikely that participation in this study would cause any significant risks or greater 

distress. However, should you experience any discomfort due to undertaking this survey, 

Lifeline (13 11 14) offers a free telephone counselling service.   

Your participation is voluntary  

Your participation in this study is completely voluntary. If you decide to participate, you 

can withdraw from participation at any time, without explanation or penalty.     

How will your information remain confident?  

Focus groups will be audio-recorded and the audio-recordings will be professionally 

transcribed, with your personal information removed before being sent to the 

transcription service. The audio recording will be erased once the transcribing has been 

completed, and the transcripts will be stored in a secure location in the office at Griffith 

University. The Chief Investigator will have control over access to data and only 

members of the research team will have access to the data. Data obtained in this study 
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will be used exclusively for research purposes at an aggregate level, and no information 

that identifies you will be passed on to any other person outside the research team. 

Please be reassured that any information that you will provide will remain confidential at 

all times. 

Reporting of results  

The aggregated data will be reported in the PhD Thesis of Urska Arnautovska, relevant 

conferences, academic papers, or to other interested parties, such as professionals 

working in aged care. While reporting of the results may include quotes from 

participants, these will be de-identified to maintain confidentiality.     

Feedback to you and future research participation 

There will be no individual feedback provided to participants; however, you may request 

the research team to send you a summary of results once the project is completed. The 

research team will be conducting further studies investigating physical activity in older 

adults, and would therefore like to give you the opportunity to consent for us to retain 

your contact details so that we can re-contact you when these future studies will take 

place.   

Questions/concerns 

If you have any questions or concerns about the process of this project, please do not 

hesitate to contact the research team via email or phone: 

Ms Urska Arnautovska (urska.arnautovska@griffithuni.edu.au or 07 3735 3313);   

Dr Kyra Hamilton (kyra.hamilton@griffith.edu.au or 07 3735 3334); or 

Dr Stefano Occhipinti (s.occhipinti@griffith.edu.au or 07 3735 3372). 

Privacy Statement 

The conduct of this research may involve the collection, access and / or use of your 

identification personal information. However, your anonymity will at all times be 

safeguarded. The information collected is confidential and will not be disclosed to third 

parties without your consent, except to meet government, legal or other regulatory 

authority requirements. For further information consult the University’s Privacy Plan at 

http://www.griffith.edu.au/privacy-plan or telephone (07) 3735 5585. 

Ethical conduct  

The ethical approval for this study has been granted by the Griffith University Ethics 

Committee, which acts in accordance with the National Statement on Ethical Conduct in 

Human Research. However, if you have any concerns or complaints about the ethical 

conduct of this study, please contact the Manager, Research Ethics on (07) 3735 4374 or 

research-ethics@griffith.edu.au. 

Consent to participate 

You will be asked to sign an informed consent form prior your interview.  

  

mailto:urska.arnautovska@griffithuni.edu.au
mailto:kyra.hamilton@griffith.edu.au
mailto:s.occhipinti@griffith.edu.au
http://www.griffith.edu.au/privacy-plan
mailto:research-ethics@griffith.edu.au
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Appendix D: Consent Form – Stage One 

Chief Investigator: Dr Kyra Hamilton, School of Applied Psychology, Griffith 

University  

Phone (07) 3735 3334 

Student/Researcher: Urska Arnautovska, School of Applied Psychology, Griffith 

University 

 

 

I ……………………………………………… consent to participate in the above study.   

                (please print your name) 

 

By signing this form, I agree that I have read the study Information Sheet and I 

understand the following:  

1. I understand the aim of this study, and can obtain further information about the 

study from the research team any time in the future.  

2. I understand that my participation is voluntary and I can withdraw from 

participation at any time. 

3. I understand that the discussion during the interview will be audio-recorded and 

audio-tapes will be transcribed, with my identification details removed before 

being sent to the transcription service. I understand that all audio-recordings will 

be erased once the transcribing has been completed.  

4. I understand that any information that I will provide will remain confidential at 

all times, and will be used for research purposes at an aggregated level only. 

5. I understand that my participation may have no direct benefits to me; however, I 

can request the research team to send me a summary of results once the project 

is completed. 

6. I understand that this research will comply with the National Statement on 

Ethical Conduct in Human Research, and that this study has been approved by 

the Griffith University Human Research Ethics Committee. I also understand 

that if I have any questions about the ethical conduct of this study, I can contact 

the Griffith University Research Ethics Manager on (07) 3735 4375 or research-

ethics@griffith.edu.au. 

 

 

Signature: ______________________________________      Date: ____________ 

 

 

Witness signature: ________________________________      Date: ____________ 

 

 

Witness name: ___________________________________ 
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Consent to contact you for Future Research 

 

 

We would like to inform you of the future studies that are part of the above 

project. Please be reminded that these details will NOT be used for any other 

purposes, and will be recorded in a separate file to that in which your responses 

from Study 1 will be stored, to protect your anonymity. Please be also ensured 

that your contact details will be deleted once the project is complete.  

 

 

Contact telephone number: …………………………………………………….. 

Contact address: ………………………………………………………………… 

Contact email: …………………………………………………………………… 

 

 

Thank you for your help in this project! 
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Appendix E: Participant Questionnaire – Stage One  

                                             

                                                Participant Questionnaire 

We would like to know a few details about you so we can understand your responses 

better and also to describe the sample of participants in this study. Your responses will 

be combined with those of other participants and will be treated in strict confidence. 

Please indicate your answer with a tick, or write your answer in the space provided.   

1. Sex:      Male      Female        2.    Age: _________ years 

3. Country of birth:  Australia        Other - please specify: ____________ 

4. Current marital Status:      5.    Highest level of education completed:          

 Single/never married   

 Married   

 De-facto   

 Divorced   

 Separated   

 Widowed 

 Less than grade 10 

 Grade 10  

 Grade 12  

 Diploma/Trade certificate 

 Undergraduate degree   

 Postgraduate degree  

6. Current employment status: (please tick all relevant boxes) 

  Full-time paid work 

  Part-time/casual paid work 

  Unemployed 

 Disability pension/benefit 

 Retired; If retired, please write the year in which you retired: _________ 

7. Residence:  Community-dwelling  Retirement village  Other: _____ 

8. Living arrangement:  Alone    With a spouse    Other: ___________ 

9. Suburb: __________ Postcode: _____ 9.a Time living in the area: _____ 

10.   How many motor vehicles are there at your household? ___ motor-vehicles 
  

10.a  Do you currently hold a licence to drive?    Yes     No 
 

11.    On average, how many days in a week do you accumulate (in bouts of at least 

10-15 minutes) at least 30 minutes of moderate intensity physical activity (that is, 

physical activity that causes your heart to beat faster and some shortness of breath, but 

that you can still talk comfortably while doing)? ___ (please write the number of days)  

Participant No: _____ 

Date: _____________ 

Location: __________ 
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Appendix F: Interview Guide – Stage One 

Setting up  

 Hand out the information sheet, consent form and participant questionnaire 

 Ask the participant to read the information sheet and complete the consent form 

and questionnaire 

 Collect completed consent form and participant questionnaire  

Warming up 

 Thank you very much for agreeing to participate. The things that I will ask you 

today to discuss will be related to your experiences with physical activity 

behaviour (PA), as this will help towards understanding what physical activity 

means for older people, and what are the most important things that influence 

PA engagement in older adults.  

 There are no wrong or right answers - we are interested in your personal 

experiences related to PA. Your participation will provide valuable information 

that will be used to inform development of policies and interventions to promote 

healthy and active lifestyle of older Australians. I, therefore, really appreciate 

your participation and input in this study, and encourage you to answer the 

questions as honestly as you can.  

Behaviour generation 

 Throughout our interview, our discussion will be based around current 

Australian PA guidelines for older adults, which recommend that each person 

should engage in at least 30 minutes of at least moderate-level PA on most, 

preferably all days of the week. The 30 minutes quotes can be obtained in bouts 

of 10-15 minutes and moderate intensity means that the activity causes your 

heart to beat faster and some shortness of breath.       

Ensuring the understanding of privacy and procedures 

 As noted in the information sheet, the interview will be recoded (so that I can 

focus better on what you are saying and not worry about writing everything 

down). However, I assure you that your personal information will be protected 

at all times, and your privacy protected when presenting or publishing any data 
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coming out from this study. Upon completion of the project, all audio-recording 

will be destroyed. So are you still happy with being recorded?   

 The interview will last for approximately one to one and a half-hour, but you are 

free to stop it at any point, if you’d like a break perhaps.   

 Do you have any questions or concern? Ready to start?   

Icebreaker activity: To get us started, could you please tell me what is the first thing that 

comes to your mind when you think about physical activity? 

 

Interview questions  

1. What does physical activity mean to you? (Prompt: Think of things that you 

do on a regular basis that involves physical activity, and how you spend your 

leisure time.) 

Notes: Help them to understand the meaning of physical activity in their lives, 

and how did they came to see physical activity as they see it now, in order to 

understand their meaning of physical activity in the context of ageing process 

(‘Have your views of physical activity changed through time, do you see it now 

any different to how you saw physical activity before?’). Try to tease out the 

difference between doing regular physical activity as oppose to just being 

physically active; is there a different meaning of these two concepts?   

2. Please think of a more recent situation or a time when you were physically 

active.  

a) Can you first please focus on the time when you only thought of being 

physically active (so prior actually engaging in the activity); what were you 

thinking in that moment and how did you feel?  

b) Now think of the moment when you were already doing some physical 

activity; what were the thoughts that were going through your head then and 

how did being active make you feel? 

Notes: Try to tease out both the different cognitive and effective/emotional 

processes 

 

3. Please think of the different contexts when you are physically active. What 

are these contexts or situations? (Prompt: Do you do it alone or in a group, 

indoors or outdoors, do you use any sport equipment…?) 
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Notes: Use this question to sum up what has been said so far, and offer a chance 

to mention some other ways the person is physically active. 

4. What contexts or situations influence you doing regular physical activity 

the most? (Prompt: Was there a situation that you felt was strongly encouraging 

you to do physical activity, or was there perhaps a time or situation that you felt 

had strongly discouraged you from being physically active?)   

Notes: Open up the possibility to talk about more about environmental factors 

(We’ve talked a bit about….and you’ve mentioned … (something from the 

environment). I’d just really like to understand more about which aspects of the 

environment see as important for you being physically active?) 

 

Probe motivations: 

- Health 

- Emotional well-being 

- Enjoyment 

- Important for how I consider myself to 

be 

- Being able to play with my 

grandchildren 

- Have done it in the past 

- Being with others 

- Encouragement of other people 

- Walking to get somewhere, such as to 

do the groceries or other errands 

- Feel safe walking around the 

neighbourhood 

- Recreational facilities (e.g., parks, 

clubs, swimming pools) available in the 

neighbourhood 

Probe barriers: 

- Not important for me 

- Safety concerns in the neighbourhood 

(eg., lighting, no sidewalks, crime) 

- Weather (cold/heat/rain) 

- Traffic 

- Neighbourhood too hilly 

- Physically unable 

- Fear of injuries or falls 

- Lack of interest or motivation 

- Lack of money 

- Lack of transportation 

- Language barriers 

- No one to do it with 

- Places you need to go are too far away 

to walk 

 

Conclusion 

That would be all that I wanted to discuss with you today. Thank you very much for 

sharing with me these thoughts, I really appreciate your contribution to this project. To 

symbolically thank you for your time and support, here is a $20 Coles voucher for you. 

Hope you enjoy using it       
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Appendix G: Invitation – Stage Two  
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Appendix H: Participant Recruitment Strategies – Stage Two 

Location Organisation Method 

Australia-wide Australian Men’s Shed Association (AMSA) E-mail invitation to AMSA members 

Australia-wide Australian Seniors Computer Clubs Association Facebook study notice  

Australia-wide The Senior Study invitation in the Healthy Newsletter 

Australia-wide 50+ Registry (The Ageing Mind Initiative - AMI) E-mail invitation to the members of Registry, study invitation on the 

Registry website, and a feature story in the AMI Newsletter 

Australia-wide N/A Snowballing (participant word of mouth) 

Australia-wide N/A Personal invitations to eligible people known to the researchers 

ACT COTA Australian Capital Territory Study invitation in the e-newsletter, and Facebook 

NSW Country Women's Association of NSW Study invitation in the newsletter  

NT Country Women's Association of NT Flyer & distributed 40 surveys among their members 

QLD Aldersgate at Red Hill retirement living  E-newsletter notice 

QLD Alzheimer’s Australia, Dementia Behaviour 

Management and Advisory Services (DBMAS) 

E-mail invitation to DBMAS Queensland staff to be shared through 

their networks 

QLD Brisbane City Council Study presentation to the members (distributed 25 surveys) 

QLD Brisbane Lithuanian Club E-mail invitation to the members 

QLD COTA Queensland Study invitation in the e-newsletter 

QLD Diversicare Study presentation to the members (distributed 6 surveys ) 

QLD Geebung-Zillmere RSL Club Study presentation to the members (distributed 39 surveys) 
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Note: ACT = Australian Capital Territory; COTA = Council On The Ageing; NSW = New South Wales; NT = Northern Territory; QLD = Queensland; SA = South 

Australia; TAS = Tasmania; VIC = Victoria; WA = Western Australia; RSL = Returned and Services League. 

 

QLD Inala Community House Study presentation to the members (distributed 19 surveys) and flyer 

QLD Meals on Wheels Acacia Ridge Flyers distributed to clients  

QLD Mental Illness Fellowship Queensland Stall at the Feed Your Mind Festival (distributed 12 surveys) 

QLD Planinka Slovenian Club Study presentation to the members (distributed 15 surveys) 

QLD Queensland Country Women's Association  E-mail invitation to the members 

QLD Salisbury & District Senior Citizens Centre Study presentation at a concert (distributed 14 surveys) 

QLD The Metropolitan Senior Citizens' Centre Study presentation to the members (distributed 13 surveys) 

QLD Upper Mount Gravatt Wishart Catholic Parish Study invitation in the newsletter  

QLD U3A Brisbane Inc. Notice on their Facebook page & flyer 

QLD Wheller on the Park Study invitation in the newsletter 

QLD Wynnum Croquet Club  Study presentation to the members (distributed 12 surveys) 

QLD Wynnum RSL  Study presentation to the members (distributed 42 surveys) 

QLD Wynnum 60 and Better Program Flyer & study presentation to the members (distributed 25 surveys) 

SA Active Ageing Australia Flyer & distributed 40 surveys among their members 

TAS COTA Tasmania Study invitation in the e-newsletter 

VIC COTA Victoria Study invitation in the e-newsletter  

WA Country Women's Association of Western Australia Flyers distributed at the State Conference  

WA COTA Western Australia Study invitation in the e-newsletter 
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Appendix I: Participant Information Sheet – Stage Two  

                                                    

Dear Sir or Madam,  

 

We thank you for your participation in the project ‘Physical Activity and Older Adults’. All 

the information that you will provide will be kept confidential. Please contact the research 

team for any questions you may have regarding this study. Your participation is very 

important to us. Please read the Information Sheet below and upon fulfilling the selection 

criteria, continue with completing the Questionnaire on page 5. Thank you again and we 

look forward to receiving your answers.  

 

Yours sincerely,  

The Study Research Team 

 

INFORMATION SHEET  

Chief Investigator PhD Candidate Researcher 

Dr Kyra Hamilton 

School of Applied Psychology & 

Menzies Health Institute Queensland 

Phone: (07) 3735 3334 

Email: kyra.hamilton@griffith.edu.au 

Ms Urska Arnautovska 

School of Applied Psychology  

Griffith University 

Phone: (07) 3735 3313 

Email: urska.arnautovska@griffithuni.edu.au 

 

Why is this study being conducted?    

The purpose of this study is to explore the attitudes and beliefs about physical activity among 

older adults. The research team requests your support and assistance in identifying these factors. 

This research forms a component of a research program for the PhD candidate, Urska 

Arnautovska.   

What will your participation include?  

Your participation will include completing a paper-based or on-line survey (taking approximately 

20-30 minutes), and should you agree to it, two follow-up phone calls one and two weeks later 

(lasting approximately 10 minutes). Questions will ask about various aspects of your physical 

activity engagement, for example, ‘How many days in the past week have you engaged in 

physical activity?’ or ‘My friends encourage me to be physically active’. To thank you for your 

participation, you will be offered an opportunity to enter a draw to win 1 of 5 prizes. Please see 

Attachment for Terms and Conditions of the Prize Draw.      

You are welcome to participate if you: 

 are aged 65 years and over  

 live independently in a community dwelling, including retirement village setting  

 have NOT received medical advice to restrict physical activity of at least moderate intensity 

What benefits can I expect from this research?  

Your participation may have no direct benefits to you. However, it may benefit others through a 

greater understanding of the issues surrounding physical activity engagement in older adults.      

Date: ______________ 

Name or code identifier: ________ 

mailto:kyra.hamilton@griffith.edu.au
mailto:urska.arnautovska@griffithuni.edu.au
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Risks to you 

It is unlikely that there are any risks greater than daily living involved with participation in this 

project. However, should you experience any discomfort due to undertaking this survey, Lifeline 

(13 11 14) offers a free telephone counselling service.   

Your participation is voluntary  

Your participation in this project is completely voluntary. If you agree to participate, you can 

withdraw from participation at any time during the project without comment or penalty. However, 

as the project involves submission of anonymous (i.e., non-identifiable) information, once your 

responses have been submitted, you will be unable to withdraw those responses that have already 

been submitted. Your decision to participate will in no way impact upon your current or future 

relationship with Griffith University.   

How will your information remain confidential?  

The information you provide will be treated confidentially and all comments and responses are 

anonymous. Please do not put your name on the questionnaire. Participants’ data will not be 

identifiable in any publication or reporting. All research data (survey responses and analysis) will be 

retained in a password protected electronic file at Griffith University or a locked-file cabinet for a 

period of five years before being destroyed. The Chief Investigator will have control of access to the 

data, and only members of the research team will have access to the data.  

Feedback to you and future research participation 

No automatic feedback will be given to you about the results of this study. However, if you wish to 

receive a summary of the research results once the study has been completed, you will be provided 

the option to supply contact details so the results can be forwarded to you. These details will be kept 

separate to the questionnaires at all times. Participants will also be given the opportunity to express 

consent to be contacted for future research in this area. These details will be kept separate to the 

questionnaires at all times. 

Questions/concerns 

If you have any questions or concerns about this project, please contact the research team via 

email or phone: Ms Urska Arnautovska (urska.arnautovska@griffithuni.edu.au or 07 3735 3313). 

Privacy Statement 

The conduct of this research involves the collection, access and / or use of your identified 

personal information. The information collected is confidential and will not be disclosed to third 

parties without your consent, except to meet government, legal or other regulatory authority 

requirements. A de-identified copy of this data may be used for other research purposes. 

However, your anonymity will at all times be safeguarded. For further information consult the 

University’s Privacy Plan at http://www.griffith.edu.au/about-griffith/plans-publications/griffith-

university-privacy-plan or telephone (07) 3735 4375. 

Ethical conduct  

The ethical approval for this study has been granted by the Griffith University Ethics Committee, 

which acts in accordance with the National Statement on Ethical Conduct in Human Research. 

However, if you have any concerns or complaints about the ethical conduct of this study, please 

contact the Manager, Research Ethics on (07) 3735 4375 or research-ethics@griffith.edu.au. 

Consent to participate 

Completion and submission of the survey will be accepted as informed consent to participate.  

mailto:urska.arnautovska@griffithuni.edu.au
http://www.griffith.edu.au/about-griffith/plans-publications/griffith-university-privacy-plan
http://www.griffith.edu.au/about-griffith/plans-publications/griffith-university-privacy-plan
mailto:research-ethics@griffith.edu.au
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Appendix J: Survey Time 1 – Stage Two 

Selection Criteria 

 

Important information  

The present survey is part of a larger project that aims to understand older 

Australians’ physical activity. By physical activity, we mean both structured 

exercise activities (e.g., gym work, swimming) and unstructured everyday 

activities (e.g., housekeeping, walking to the shops) that are performed at least 

at a moderate intensity (i.e., activity that causes your heart to beat faster and 

some shortness of breath, while still allowing you to talk comfortably).  

Please note that your participation does not depend on how physically active 

you are; rather, we would like to understand physical activity across different 

levels of engagement. Please read each question carefully and answer it to the 

best of your ability. There are no correct or incorrect responses; we are merely 

interested in your personal point of view.  

Should you experience any difficulties answering any of the questions, please 

contact Ms Urska Arnautovska on telephone 07 3735 3313 or via email 

urska.arnautovska@griffithuni.edu.au.  

 

We appreciate your participation in this study very much. 

Please tick the criteria that you fulfil: 

 1. I am aged 65 years or older. 

 2. I live independently in the community (my own dwelling or in a 

retirement village). 

 3. I have NOT been instructed by a medical officer to refrain from 

doing moderate intensity physical activity (i.e., the activity that 

causes your heart to beat faster and some shortness of breath, but 

you can still talk comfortably while doing it). 

→ If you answered YES to all of these criteria, please proceed with the 
questionnaire.  

→ If you answered NO to any of the above criteria, we thank you for your 
willingness to participate, and you may stop completing the questionnaire at 
this point.  

mailto:urska.arnautovska@griffithuni.edu.au
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Structure of the questionnaire 

This questionnaire has three parts. Part 1 will ask about some basic 

demographic information, some general ways you do things, and about the 

neighbourhood where you live. Part 2 will ask about your experiences and views 

regarding physical activity. Part 3 will ask you to provide your name and contact 

phone number if you consent to the follow-up survey and/or if you want the 

results of the study. To match your answers from the questionnaire with those 

at the follow-up, please write below your personal code identifier.  

Your code identifier:   

__   __ (a)  What are the first 2 letters of your first name? 

__   __ (b)  What are the last 2 letters of your surname? 

__   __ (c)  What is the date (of the month) you were born on? 

__   __ (d)  What is your age? 
 

Example: Your first name is Megan. Your surname is Jackson. You were born on 

the 21st of April. Your age is 68. Your code identifier would be. 

M E (a)  What are the first 2 letters of your first name? 

O N (b)  What are the last 2 letters of your surname? 

21 (c)  What is the date (of the month) you were born on? 

68 (d)  What is your age? 
 

In answering the questions, please remember the following points: 
 

* Physical activity is both structured activities such as exercise, and unstructured 

activities that are part of your everyday life. 

* Regular physical activity means at least 30 minutes of at least moderate 

intensity (i.e., activity that causes your heart to beat faster and some shortness 

of breath, while you can still talk comfortably) on 5 days or more of the week. 

* Be sure to answer ALL items. 

* Never circle or tick more than one number or option on a single item, unless 

specifically indicated. 

 

Great! You are ready to start  

Please start completing the questionnaire on the following page. 
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PART 1: DEMOGRAPHIC INFORMATION 

 

1. Sex:      Male         Female            2. Age: _________ years 
 

3. Country of birth:     Australia          Other - please specify: ____________ 
 

4.  Current marital status:  5.  Highest level of education completed:  

 Never married   

 Widowed  

 Divorced  

 Separated 

 Married Registered 

 De-facto   
 

 Less than grade 10  

 Grade 10  

 Grade 12  

 Diploma / Trade certificate 

 Undergraduate degree   

 Postgraduate degree  
 

6. Current employment status: 

(Please tick all relevant boxes) 

7. Average gross household income per 

week ($):  

 Retired; If so, please write for 

how long:   

For ___ years or since year ____ 

 Full-time paid work 

 Part-time / casual paid work 

 Unemployed 

 Disability pension / benefit 

 More than 2500  

 1501 – 2500  

 1001 – 1500  

 801 – 1000  

 501 – 800 

 300 – 500 

 Less than 300   
 

 

8a. Number of children: _________             

8b. Number of grandchildren: _________     

9. Your residence/living in:  

 Community residence  

 Retirement village  

 Other: _______________ 
 

10. Your neighbourhood:  

a) Suburb: _________________________  

b) Postcode: _______  

c) Time living in the area: ____ years 
 

11. Living arrangement:  

 Alone    

 With a spouse / partner   

 Other: _____________________________ 
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12. How many motor vehicles in working order are there at your household? ___ 

motor vehicles  
 

13. Please indicate by ticking the box if you have experienced, or currently have any 

of the following health conditions:  

Heart and circulation problems  Ear trouble  

High blood pressure / hypertension  Dental problems  

Heart attack  Kidney trouble  

Stroke  Diabetes  

Arthritis or rheumatism  Foot trouble  

Palsy  Nerve trouble  

Eye trouble not relieved by glasses  Cancer  

Other (please write): _______________________________________________ 

14a. Weight: _____ kg             

14b. Height: ______cm or ______ inches   

15. For your age, would you say in general your health is (Please choose one option): 

Bad Fair Poor Good Excellent 

1 2 3 4 5 
 

 

16. Below are five statements with which you may agree or disagree. Using the 1-7 
scale below, indicate your agreement with each item by placing the appropriate 
number on the line preceding that item. Please be open and honest in your 
responding. The 7-point scale is as follows:  
 

1 = strongly disagree 
2 = disagree 
3 = slightly disagree 
4 = neither agree nor disagree 
5 = slightly agree 
6 = agree 
7 = strongly agree 
 

____ 1. In most ways my life is close to my ideal. 

____ 2. The conditions of my life are excellent. 

____ 3. I am satisfied with my life. 

____ 4. So far I have gotten the important things I want in life. 

____ 5.  If I could live my life over I would change almost nothing. 
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17. Below is a collection of statements about your everyday experience. Using the 
1-6 scale below, please indicate how frequently or infrequently you currently have 
each experience. Please answer according to what really reflects your experience 
rather than what you think your experience should be. Please treat each item 
separately from every other item. 

Almost  
never 

Very  
infrequently 

Somewhat 
infrequently 

Somewhat 
frequently 

Very  
frequently  

Almost  
always 

1 2 3 4 5 6 
 

Please indicate how often you currently have each of 

the following experiences: 

Almost 

never 

  Almost 

always 

I could be experiencing some emotion and not be 

conscious of it until some time later. 

1 2 3 4 5 6 

I break or spill things because of carelessness, not 

paying attention, or thinking of something else. 

1 2 3 4 5 6 

I find it difficult to stay focused on what’s happening in 

the present. 

1 2 3 4 5 6 

I tend to walk quickly to get where I’m going without 

paying attention to what I experience along the way. 

1 2 3 4 5 6 

I tend not to notice feelings of physical tension or 

discomfort until they really grab my attention. 

1 2 3 4 5 6 

I forget a person’s name almost as soon as I’ve been 

told it for the first time. 

1 2 3 4 5 6 

It seems I am “running on automatic,” without much 

awareness of what I’m doing. 

1 2 3 4 5 6 

I rush through activities without being really attentive to 

them. 

1 2 3 4 5 6 

I get so focused on the goal I want to achieve that I lose 

touch with what I’m doing right now to get there. 

1 2 3 4 5 6 

I do jobs or tasks automatically, without being aware of 

what I'm doing. 

1 2 3 4 5 6 

I find myself listening to someone with one ear, doing 

something else at the same time. 

1 2 3 4 5 6 

I drive places on ‘automatic pilot’ and then wonder why 

I went there. 

1 2 3 4 5 6 

I find myself preoccupied with the future or the past. 1 2 3 4 5 6 

I find myself doing things without paying attention. 1 2 3 4 5 6 

I snack without being aware that I’m eating. 1 2 3 4 5 6 
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18. Keeping in mind the neighbourhood or suburb where you live, please answer 
the next set of questions considering ALL the characteristics of your 
neighbourhood that are 10-15 minutes walking distance from your home.  

Please indicate the extent to which you agree 
with the aspects of your neighbourhood listed 
below: 

Strongly 
disagree 

 Disagree Agree Strongly 
agree 

Many shops, stores, markets or other places to 
buy things I need are within easy walking distance 
of my home. 

1 2 3 4 

It is within a 10-15 minute walk to a transit stop 
(such as bus, train) from my home. 

1 2 3 4 

There are footpaths on most of the streets in my 
neighbourhood. 

1 2 3 4 

There are facilities to cycle in or near my 
neighbourhood, such as special lanes, separate 
paths or trails, shared use paths for cycles and 
pedestrians. 

 
1 

 
2 

 
3 

 
4 

My neighbourhood has several free or low cost 
recreation facilities, such as parks, walking trails, 
bike paths, recreation centres, playgrounds, public 
swimming pools, etc. 

 
1 

 
2 

 
3 

 
4 

The crime rate in my neighbourhood makes it 
unsafe to go on walks at night. 

1 2 3 4 

There is so much traffic on the streets that it 
makes it difficult or unpleasant to walk in my 
neighbourhood. 

1 2 3 4 

I see many people being physically active in my 
neighbourhood - doing things like walking, jogging, 
cycling, or playing sports and active games. 

1 2 3 4 

There are many interesting things to look at while 
walking in my neighbourhood. 

1 2 3 4 

 

19. The main type of housing in my neighbourhood is: (Please choose one) 
Detached 

single-family 
residences 

Townhouses, 
apartments, 

units, or flats of 
2-3 stories 

Mix of single-family 
residences and 
townhouses, or 

apartments/flats  

Apartments, 
units, or flats of 

4-12 stories 

Apartments, 
units, or flats 
of more  than 

12 stories 

1 2 3 4 5 
 

20. Do you have any sports equipment at your home? (e.g., tread mill, pedals, 
swimming pool, gym)     No         Yes                     

If yes, what equipment do you have? _________________________________ 

If yes, on how many days did you use this equipment over the past 7 days? ___ days 
 

End of Part 1
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PART 2: EXPERIENCE AND VIEWS ABOUT PHYSICAL ACTIVITY 

PLEASE NOTE: The remainder of this survey relates to REGULAR PHYSICAL ACTIVITY  
  

For the next set of questions, please think about your physical activity and only those 

activities that are of at least moderate intensity. For example, activities that cause your 

heart to beat faster and some shortness of breath, while still allowing you to talk 

comfortably. Examples include brisk walking, continuous swimming, playing tennis or golf, 

washing the car, vacuuming or cycling. 

 

 

Keeping this behaviour in mind, please answer the following questions: 

1a. On how many days in the past week (past 7 days) have you engaged in at least 30 

minutes of at least moderate-intensity physical activity?  _____ days 
 

1b. In the previous week, how often did you engage in regular physical activity? 

Never Very rarely Rarely Occasionally Frequently  Very frequently Always 

1 2 3 4 5 6 7 
 

1c. In the previous week, to what extent did you engage in regular physical activity? 

Not at all To a very 
small extent 

To a small 
extent 

To a 
moderate 

extent 

To a fairly 
great 

extent 

To a great 
extent 

To a very 
great extent 

1 2 3 4 5 6 7 
 

2. Using the 1-7 scale, please indicate how strongly do you agree with the items below.  

Strongly 
disagree 

Disagree Slightly 
disagree 

Neither agree 
nor disagree 

Slightly  
agree  

Agree Strongly  
agree 

1 2 3 4 5 6 7 
 

Regular physical activity is something….  (Please 
circle one option on each line) 
 St

ro
n

gl
y 

 

d
is

ag
re

e
  

       

St
ro

n
gl

y 

ag
re

e 
 

I do frequently.  1 2 3 4 5 6 7 

I do automatically.  1 2 3 4 5 6 7 

I do without having to consciously remember.  1 2 3 4 5 6 7 

That makes me feel weird if I do not do it.  1 2 3 4 5 6 7 

I do without thinking.  1 2 3 4 5 6 7 

That would require effort not to do it.  1 2 3 4 5 6 7 

That belongs to my (daily, weekly, monthly) routine.  1 2 3 4 5 6 7 

REGULAR PHYSICAL ACTIVITY = behaviour that is of at least moderate intensity and 

performed for at least 30 minutes on 5 days or more of the week. 
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I start doing before I realise I’m doing it.  1 2 3 4 5 6 7 

I would find hard not to do.  1 2 3 4 5 6 7 

I have no need to think about doing.  1 2 3 4 5 6 7 

That’s typically “me.” 1 2 3 4 5 6 7 

I have been doing for a long time.  1 2 3 4 5 6 7 

 

3. Using the 1-7 scale, please indicate how strongly do you agree with the items below.  

Strongly 

disagree 

Disagree Slightly 

disagree 

Neither agree 

nor disagree 

Slightly  

agree  

Agree Strongly  

agree 

1 2 3 4 5 6 7 
 

In regards to engaging in regular physical 

activity in the next week, do you agree that... 

(Please circle one option on each line) St
ro

n
gl

y 
 

d
is

ag
re

e
  

      

St
ro

n
gl

y 
 

ag
re

e 

  

 

It is likely that I will be regularly physically 

active. 

1 2 3 4 5 6 7 

I intend to be regularly physically active. 1 2 3 4 5 6 7 

I expect that I will be regularly physically 

active. 

1 2 3 4 5 6 7 

 

4. Using the 1-7 scale, please indicate how confident are you about the items listed 

below.  

Not at all 

confident 

Unconfident Slightly 

unconfident 

Neither 

confident nor 

unconfident 

Slightly 

confident 

Confident Definitely 

confident 

1 2 3 4 5 6 7 
 

How confident are you that you can overcome 

the following barriers in maintaining regular 

physical activity? (Please circle one option on 

each line) N
o

t 
at

 a
ll 

co
n

fi
d

en
t 

     

D
ef

in
it

el
y 

co
n

fi
d

en
t 

…even if I have to make a detailed plan about 

when to engage in physical activity. 

1 2 3 4 5 6 7 

...even if I have to change my usual daily 

schedule to fit physical activity in. 

1 2 3 4 5 6 7 

...even if I have to get to a certain place to 

engage in physical activity. 

1 2 3 4 5 6 7 

REGULAR PHYSICAL ACTIVITY = behaviour that is of at least moderate intensity and 

performed for at least 30 minutes on 5 or more days of the week. 
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5. Using the 1-7 scale, please indicate how strongly do you agree with the items below.  

Strongly 

disagree 

Disagree Slightly 

disagree 

Neither agree 

nor disagree 

Slightly  

agree  

Agree Strongly  

agree 

1 2 3 4 5 6 7 
 

In regards to engaging in regular physical 

activity in the next week, do you agree 

that... St
ro

n
gl

y 

d
is

ag
re

e
  

     St
ro

n
gl

y 

ag
re

e 

It is mostly up to me whether or not I 

engage in regular physical activity.  

 

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

I have complete control over whether I 

engage in regular physical activity. 

 

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

It would be easy for me to engage in 

regular physical activity.  

 

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

I am confident that I can engage in regular 

physical activity.  

 

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

 

6. For me, engaging in regular physical activity over the next week would be:  

Bad 1 2 3 4 5 6 7 Good  

Harmful 1 2 3 4 5 6 7 Beneficial 

Boring 1 2 3 4 5 6 7 Interesting 

Unenjoyable 1 2 3 4 5 6 7 Enjoyable 

 

7. Please indicate the extent to which 

you agree with each of the following 

items about regular physical activity: 

Strongly 

disagree 

Disagree Neither 

agree nor 

disagree 

Agree Strongly 

agree  

Makes me feel better physically.  1 2 3 4 5 

Makes my mood better in general.  1 2 3 4 5 

Helps me feel less tired.  1 2 3 4 5 

Makes my muscles stronger.  1 2 3 4 5 

Is an activity I enjoy doing.  1 2 3 4 5 

Gives me a sense of personal 

accomplishment.  

1 2 3 4 5 

Makes me more alert mentally.  1 2 3 4 5 

Improves my endurance in performing 

my daily activities.  

 

1 

 

2 

 

3 

 

4 

 

5 

REGULAR PHYSICAL ACTIVITY = behaviour that is of at least moderate intensity and 

performed for at least 30 minutes on 5 or more days of the week. 
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8a. Please indicate how likely it is that the 
following things would happen as a result of NOT 
engaging in regular physical activity (Please choose 
one option for each item): 

Very 

unlikely 

Unlikely Some-

what 

likely 

Likely Very 

likely 

…age-related health issue such as stroke, high blood 

pressure, heart disease? 

 

1 

 

2 

 

3 

 

4 

 

5 

…loss of independence? 1 2 3 4 5 
 

8b. Please indicate how you rate your risk of the 
following things happening as a result of NOT 
engaging in regular physical activity, compared to 
the average person of your age and sex: 

Very 

low 

Low About 

the 

same 

Mode-

rate 

Very 

high 

… age-related health issue such as stroke, high blood 

pressure, heart disease? 

 

1 

 

2 

 

3 

 

4 

 

5 

…loss of independence? 1 2 3 4 5 
 

Thank you for your answers, you are already half way! 

9. Please indicate the extent to which each of the 

following items about regular physical activity is true 

for you: 

Not  
true   
for 
me 

Rarely 
true 
for  
me 

Some-
times 
 true 

for me 

Often 
true 

for me 

Very   
true      
for 
me 

I am regularly physically active because other people 

say I should be. 

 

1 

 

2 

 

3 

 

4 

 

5 

I feel guilty when I am not regularly physically active. 1 2 3 4 5 

I value the benefits of regular physical activity. 1 2 3 4 5 

I am regularly physically active because it’s fun. 1 2 3 4 5 

I take part in regular physical activity because others 

say I should. 

 

1 

 

2 

 

3 

 

4 

 

5 

I feel ashamed when I miss out on doing regular 

physical activity. 

 

1 

 

2 

 

3 

 

4 

 

5 

It’s important to me to do regular physical activity. 1 2 3 4 5 

I enjoy being regularly physically active. 1 2 3 4 5 

I am regularly physically active because others will not 

be pleased with me if I don’t. 

 

1 

 

2 

 

3 

 

4 

 

5 

I feel like a failure when I haven’t done regular physical 

activity in a while. 

 

1 

 

2 

 

3 

 

4 

 

5 

I think it is important to make the effort to be regularly 

physically active. 

 

1 

 

2 

 

3 

 

4 

 

5 

I find regular physical activity a pleasurable activity. 1 2 3 4 5 

REGULAR PHYSICAL ACTIVITY = behaviour that is of at least moderate intensity and 

performed for at least 30 minutes on 5 or more days of the week. 
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I feel under pressure from my friends/family to be 

regularly physically active. 

 

1 

 

2 

 

3 

 

4 

 

5 

I get restless if I don’t do regular physical activity. 1 2 3 4 5 

I get pleasure and satisfaction from being regularly 

physically active.  

 

1 

 

2 

 

3 

 

4 

 

5 
 

10. Using the 1-7 scale, please indicate how strongly do you agree with the items below.  

Strongly 

disagree 

Disagree Slightly 

disagree 

Neither agree 

nor disagree 

Slightly  

agree  

Almost  

always 

Strongly  

agree 

1 2 3 4 5 6 7 
 

In regards to engaging in regular physical 
activity in the next week, do you agree that... 
(Please circle one option on each line) St

ro
n

gl
y 

d
is

ag
re

e
 

     St
ro

n
gl

y 

ag
re

e 

 

People who are important to me would want 

me to engage in regular physical activity.  

 

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

Most people who are important to me would 

approve of my engaging in regular physical 

activity. 

 

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

People who are important to me engage in 

regular physical activity. 

 

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

People who are important to me would think 

that engaging in regular physical activity is a 

good thing to do. 

 

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

Most people like me engage in regular physical 

activity. 

 

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 
 

11. Please indicate how often, during the past 
three months, any of your family members have… 
(Please choose one option on each line) 

Never Seldom Some-

times 

Often Very 

often 

Engaged in regular physical activity with you. 1 2 3 4 5 

Offered to engage in regular physical activity with 
you.  

 
1 

 
2 

 
3 

 
4 

 
5 

Given you helpful reminders to engage in regular 
physical activity. 

 
1 

 
2 

 
3 

 
4 

 
5 

Given you encouragement to stick with your 
physical activities program.  

 
1 

 
2 

 
3 

 
4 

 
5 

Changed their schedule so you could engage in 

regular physical activity together.  

 

1 

 

2 

 

3 

 

4 

 

5 

REGULAR PHYSICAL ACTIVITY = behaviour that is of at least moderate intensity and 

performed for at least 30 minutes on 5 or more days of the week. 
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12. Please indicate how often, during the past 

three months, your friends (friends, 

acquaintances or neighbours) have… (Please 

choose one option on each line) 

Never Seldom Some-

times 

Often Very 

often 

Engaged in regular physical activity with you. 1 2 3 4 5 

Offered to engage in regular physical activity with 

you.  

 

1 

 

2 

 

3 

 

4 

 

5 

Given you helpful reminders to engage in regular 

physical activity. 

 

1 

 

2 

 

3 

 

4 

 

5 

Given you encouragement to stick with your 

physical activities program.  

 

1 

 

2 

 

3 

 

4 

 

5 

Changed their schedule so you could engage in 

regular physical activity together.  

 

1 

 

2 

 

3 

 

4 

 

5 

 

Your answers are very important for us. Please make sure you have answered each of the 

items, and that you fill in the contact details below so that we can call you in a week’s time 

to ask about your physical activity participation in the previous week. Any other comments 

you would like to add: 

 

 

 

 

End of Part 2 → Please turn the page

REGULAR PHYSICAL ACTIVITY = behaviour that is of at least moderate intensity and 

performed for at least 30 minutes on 5 or more days of the week. 
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3. CONTACT DETAILS   

To participate in the follow-up questionnaires and to enter into the prize draw, we 

would like to ask for your permission to contact you in one and two week’s time to ask 

you some more questions. We would also like to know if you would like to participate in 

any future studies on this research. 

FOLLOW-UP QUESTIONNAIRE 

IMPORTANT: If you agree to participate in two further short (approximately 10 minutes) 
follow-up questionnaires in 1 and 2 week’s time, please provide your contact details 
below. 

First name: ____________    Email contact: _____________________________  

Phone number:   _____________________ Mobile: _______________________ 

Postal address: ____________________________________________________ 

Best time to contact you is:  9-12 am  12-3 pm  3-7 pm (Please choose one)    

The researcher will only be able to identify you through your code identifier, and 
therefore will not know who you are. We look forward to speaking with you in one 
week’s time.  
 

FUTURE RESEARCH PARTICIPATION 

IMPORTANT: The research team will be conducting future studies investigating physical 
activity behaviours in older adults. We would like to give you the opportunity to 
participate in these future studies and give you the opportunity to consent for us to 
retain your contact details so that we can inform you of the details of these studies in 
the future.  

You are reminded that your details i) will NOT be used for any other purpose, ii) will be 
recorded in a data file separate to that in which your responses are stored, to protect 
your anonymity, iii) will NOT be retained if you request that this information be 
destroyed. 

First name: ______________   Email contact: ____________________________    

Phone number:   _____________________   Mobile: _____________________ 

Postal address: ____________________________________________________ 

The researcher will only be able to identify you through your code identifier, and 
therefore will not know who you are. 

 

End of Part 3 

Please write the date when you completed the survey: _________ 

Thank you very much for your participation!  
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Attachment – Terms and Conditions of the Prize Draw 

1. When you enter the competition, you accept these terms and conditions of 
entry.  
 
2. Entry into the competition is by providing contact details to be entered into the 
prize draw, upon completing the survey for the research project ‘Active ageing: A 
social ecological approach to determining what really matters for older adults’ 
engagement in physical activity’.  
 

3. The five random drawn entries will each receive a Coles gift voucher valued $20.  
 

4. The decision of the prize draw is final and no correspondence will be entered 
into.  
 

5. The prize is not transferable and cannot be redeemed for cash. The prize is not 
refundable.  
 

6. The winner releases Griffith University from any and all causes of action, losses, 
liability, damage, expense (including legal expenses) cost or charge suffered, 
sustained or in any way incurred by the winner as a result of any loss or damage to 
any physical property of the winner, or any injury to or death of any person arising 
out of, or related to or in any way connected with Griffith University or the prize.  
 

7. Any winner drawn for the prize who is unable to fulfil all of these terms and 
conditions will forfeit the prize and another winner will be drawn.  
 

8. The winner will be notified by a phone call or email, by no later than 30 
December 2015.  
 

9. The competition opens to entries at the start of the study and closes with the 
end data collection phase of this study. The competition is drawn one week after 
the end of data collection in the facilities of Griffith University. You do not have to 
be present at the draw to win.  
 

10. The prize will be sent to the winner immediately after the draw. 
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Appendix K: Survey Time 2 – Stage Two 

TIME 2 

Your code identifier:   

__   __ (a)  What are the first 2 letters of your first name? 

__   __ (b)  What are the last 2 letters of your surname? 

__   __ (c)  What is the date (of the month) you were born on? 

__   __ (d)  What is your age? 
 

The questions that I will ask now will be about your engagement in regular physical activity in the 

past week, so over the last 7 days. When answering the questions, Please keep in mind only those 

activities that were of at least moderate intensity. For example, activities that cause your heart 

to beat faster and some shortness of breath, while still allowing you to talk comfortably. 

Examples include brisk walking, continuous swimming, playing tennis or golf, washing the car, 

vacuuming or cycling.  

 

 

Keeping this in mind, please answer the following questions: 

1a. On how many days in the past week (past 7 days) have you engaged in at least 30 

minutes of at least moderate-intensity physical activity?  _______ days 
 

1b. In the previous week, how often did you engage in regular physical activity? 

Never Very 

rarely 

Rarely Occasionally Frequently  Very 

frequently 

Always 

1 2 3 4 5 6 7 
 

1c. In the previous week, to what extend did you engage in regular physical activity? 

Not at all To a very 
small extent 

To a small 
extent 

To a 
moderate 

extent 

To a fairly 
great extent 

To a great 
extent 

To a very 
great extent 

1 2 3 4 5 6 7 

Dear _________ ,  

About a week ago, you completed a survey for the project ‘Physical Activity and Older 
Adults’. I am calling today to do the first of two follow-up surveys. Your answers are 
important because they will help us better understand physical activity in older age. To 
match the answers that you will provide today with your answers from the questionnaire 
you completed a week ago, I will ask about your personal code identifier so that we can 
keep your privacy protected. 

REGULAR PHYSICAL ACTIVITY = behaviour that is of at least moderate intensity and 

performed for at least 30 minutes on 5 or more days of the week. 
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The following questions ask about your thoughts and feelings about your engagement in 
regular physical activity over the next week. Using the scale from 1 to 4, where 1 indicates 
strongly disagree, 2 disagree, 3 agree, and 4 indicates strongly agree, please answer the next 
few questions about a possible plan you might have about engaging in regular physical 
activity over the next week: 

2. I have made a detailed plan regarding…  Strongly 
disagree 

Disagree Agree Strongly 
agree 

When to do regular physical activity.  1 2 3 4 

Where to do regular physical activity. 1 2 3 4 

How to do regular physical activity. 1 2 3 4 

How often to do regular physical activity. 1 2 3 4 

What to do if something interferes with your plans. 1 2 3 4 

How to cope with possible setbacks. 1 2 3 4 

What to do in difficult situations in order to stick to your 

intentions. 

 

1 

 

2 

 

3 

 

4 

Which good opportunities for physical activity to take.  1 2 3 4 

When I have to pay extra attention to prevent lapses. 1 2 3 4 
 

3. Using the 1-7 scale, where 1 indicates not at all confident, 2 uncofident, 3 slightly 

unconfident, 4 neither confident nor uncofident, 5, slightly confident, 6 confident and 7 

definitely confident, please indicate how confident are you that you can overcome the 

following barriers in engaging in regular physical activity. 

Not at all 
confident 

Unconfident Slightly 
unconfident 

Neither 
confident nor 
unconfident 

Slightly 
confident 

Confident Definitely 
confident 

1 2 3 4 5 6 7 
 

4. How confident are you that you can start being regularly physically active immediately...  

…even if you have to force yourself to get up and 

get on with doing the activity. 

 

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

...even if you have to adjust the activities from high- 

to low-impact activities, or break them down into 

smaller parts. 

 

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

...even if there is no one to do physical activity with 

you. 

 

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

Thank you very much for answering these questions! 

I will contact you in a week’s time with a final 10-15 min phone call, at the end of which you 
will be given an opportunity to participate in a Prize Draw. Thank you again and I look forward 

to speaking with you in one week’s time.   
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Appendix L: Survey Time 3 – Stage Two 

TIME 3 

Your code identifier:   

__   __ (a)  What are the first 2 letters of your first name? 

__   __ (b)  What are the last 2 letters of your surname? 

__   __ (c)  What is the date (of the month) you were born on? 

__   __ (d)  What is your age? 
 

The following question will ask about your engagement in regular physical activity in the 
past week, so over the last 7 days. Please keep in mind only those activities that were of at 
least moderate intensity. For example, activities that cause your heart to beat faster and 
some shortness of breath, while still allowing you to talk comfortably. Examples include 
brisk walking, continuous swimming, playing tennis or golf, washing the car, vacuuming or 
cycling.  

 

 

Keeping this in mind, please answer the following question: 

1a. On how many days in the past week (past 7 days) have you engaged in at least 30 

minutes of at least moderate-intensity physical activity?  _______ days 
 

1b. In the previous week, how often did you engage in regular physical activity? 

Never Very rarely Rarely Occasionally Frequently  Very frequently Always 

1 2 3 4 5 6 7 
 

1c. In the previous week, to what extend did you engage in regular physical activity? 

Not at all To a very 
small 

extent 

To a small 
extent 

To a moderate 
extent 

To a fairly 
great extent 

To a 
great 

extent 

To a very 
great extent 

1 2 3 4 5 6 7 

Thank you for completing this questionnaire!  

Dear __________,  

Welcome again to the project ‘Physical Activity and Older Adults’. This is the last 
questionnaire out of three in total. Your answers in this questionnaire are very 
important for the overall outcome of this project as they will help us understand 
attitudes and beliefs about physical activity among older adults. To match the answers 
that you will provide today with your answers from the questionnaires you have 
completed so far, I will again ask about your personal code identifier so that we can 
keep your privacy protected. This questionnaire will take about 15-20 minutes to 
complete, if at any time you feel you would like to take a break, please tell me so.  

 

REGULAR PHYSICAL ACTIVITY = behaviour that is of at least moderate intensity and 
performed for at least 30 minutes on 5 or more days of the week. 
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Contact details to enter into a prize draw 

 

We appreciate your participation very much and would like to encourage you to 

provide us with your contact details so that we can enter you into a prize draw to win 

one of five prizes. To participate in the prize draw, I would like to ask for your full name 

and contact residential and/or email address. Please note that these details will not be 

used for any other purposes, will be recorded in a data file separate to that in which 

your responses are stored, to protect your anonymity, and will not be retained by the 

researchers once the study is completed.   

Name:  

Surname:  

Address:   

Email Address:  

 

Would you like to receive a summary of the results at the completion of this study? 

 Yes          No 

Would you prefer to be informed about the results via email or residential address?  

 Email          Residential address        Email or residential address 

 

Thank you again for your participation in this Study!  
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Appendix M: Ethical Clearance and Variation – Stage Three 

GRIFFITH UNIVERSITY HUMAN RESEARCH ETHICS COMMITTEE 
 
Dear Ms Urska Arnautovska 
 
I write further to your application for a variation to your approved 
protocol "NR:  Active ageing: A social ecological approach to 
determining what really matters for older adults’ engagement in physical 
activity" (2013/438).  This request has been considered by the Office 
for Research. 
 
The OR resolved to approve the requested variation: 
 
1) To implement Stage 3 of the study, which aims to identify strategies 
for promotion of physical activity that are relevant and appropriate for 
older adults. Stage 3 participants will be recruited from the pool of 
participants from Study 2 (i.e. those who provided consent to be 
contacted for future research). Participation in Stage 3 will involve 
taking part in an audio-recorded group interview that will last 
approximately 60-90 minutes. 
 
2) To remove research assistants Celia Whittle and Alisha Westerman from 
the research team. 
 
3) To extend ethics clearance for the research until 15/09/2016. 
 
A copy of the updated participant information and consent materials, 
along with the focus group interview schedule has been submitted with 
this variation request. 
 
This amendment is approved on the condition that the protocol reference 
number (i.e. GU ref: 2013/438) is included on the participant 
information materials. 
 
 
This decision is subject to ratification at the next meeting of the 
HREC.  However, you are authorised to immediately commence the revised 
project on this basis.  I will only contact you again about this matter 
if the HREC raises any additional questions or comments about this 
variation. 
 
 
Regards 
 
 
Kim Madison 
Policy Officer, Human Research Ethics and Integrity 
Office for Research 
Bray Centre, Nathan Campus 
Griffith University 
ph: +61 (0)7 373 58043 
fax: +61 (07) 373 57994 
email: k.madison@griffith.edu.au 

mailto:k.madison@griffith.edu.au
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GRIFFITH UNIVERSITY HUMAN RESEARCH ETHICS COMMITTEE 
 
Dear Ms Urska Arnautovska 
 
I write further to your application for a variation to your approved 
protocol "NR:  Active ageing: A social ecological approach to 
determining what really matters for older adults’ engagement in physical 
activity" (2013/438).  This request has been considered by the Office 
for Research 
 
The OR resolved to approve the requested variation: 
 
1. Inclusion of a survey sent to the participants prior the interview 
(however, participants will be recruited from the same pool as proposed 
originally, i.e., from those who previously provided agreement to be 
contacted for future research). 
 
2. Conduct a short (10-20 minute) individual phone-based interview, 
instead of a group face-to-face interview. Consent to participate in the 
individual interview will be sought from the participants in the survey 
(see Individual Interview Form, p. 5 in the attached Survey). 
Participants who will return the completed survey, but not indicate 
their agreement to participate in the interview will NOT be contacted 
for the interview. 
 
3. The PhD Candidate to conduct a short courtesy phone call to the 
participants after 2 weeks since sending out the surveys, to facilitate 
response (please note that participants provided their phone numbers 
previously, when agreed to be re-contacted in the future for research 
purposes). 
 
4. Copies received of the revised participant information materials (the 
Survey, including the Information Sheet) and the Study 3 design 
(including research objectives, study background, empirical support for 
selected techniques to promote physical activity, as well as the 
interview guide with interview questions and prompts). 
 
 
This decision is subject to ratification at the next meeting of the 
HREC.  However, you are authorised to immediately commence the revised 
project on this basis.  I will only contact you again about this matter 
if the HREC raises any additional questions or comments about this 
variation. 
 
Regards 
 
Mr Rick Williams 
Manager Research Ethics and Integrity 
Office for Research 
Bray Centre, Nathan Campus 
Griffith University 
Tel: +61 (0)7 373 54375 
fax: +61 (07) 373 57994 
Email: Rick.Williams@Griffith.edu.au 

  

mailto:Rick.Williams@Griffith.edu.au
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Appendix N: Invitation – Stage Three 

 

Physical Activity in the Everyday Life of Older Adults in Australia 

 

Research Project 

 

Dear [Participant’s Name],  

 

First, I would like to thank you again for your participation in our research on physical 

activity in older Australians (Ref: 2013/438). With your help, we have gathered very useful 

information about the motivators and barriers regarding physical activity in older age. The 

information will assist researchers, practitioners, and policy makers in their efforts to 

increase older adults’ engagement in physical activity, enabling them to be healthier and live 

longer. Your contribution is instrumental in helping us to better understand your perspective 

so that the outcomes of this research will reflect the needs of older adults.  

 

Final study 

We would like to invite you to participate in the third and final study of this research project. 

In this study, we aim to gain a better understanding of practical techniques that would be 

appropriate and effective in promoting physical activity among older adults.  

If you would like to participate, please complete the attached survey and return it using the 

enclosed reply-paid envelope. You will find the instructions on how to proceed below. The 

answers you provide in this survey will help us to identify the most appropriate factors to 

include in programs to help older people engage in regular physical activity. We would also 

like to phone you to discuss your answers in the survey in more depth. 

Please turn the page… 
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If you would like to participate in an individual phone interview, please provide your name 

and contact phone number in the Individual Interview Form on page 5 of this package. 

 

What you need to know 

Please read the attached Information Sheet for further details about this study, as well as the 

Instructions to complete the survey, including the example question. Please indicate on the 

Individual Interview Form if you would like to participate in a subsequent interview.  

Once you have completed the survey, making sure you have answered each item, please place 

the documents in the enclosed, reply-paid envelope and send it back to us. We would greatly 

appreciate if you could return the completed survey within two weeks. We will contact you 

regarding the interview within a month from receiving your survey. Please feel free to call me 

on 07 3735 3313 at any point during this process, should you have any questions. 

Thank you very much again for your contribution to this research. A summary of the results 

will be made available to you upon completion of this research. We look forward to hearing 

from you.  

 

Sincerely,  

 

Urska Arnautovska  

(PhD Candidate) 

 

Chief Investigator: Dr Kyra Hamilton, School of Applied Psychology, Griffith University 

 

Date: 5 May 2016 

 

Attached:  

Information Sheet 

Information Sheet for Participants 

Individual Interview Form 

Survey  

Participation in Future Research Form  
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Appendix O: Information Sheet – Stage Three 

INFORMATION SHEET FOR PARTICIPANTS 

Project ‘Physical activity in the everyday life of older adults in Australia’ 

Chief Investigator PhD Candidate Researcher 

Dr Kyra Hamilton 
School of Applied Psychology & Menzies 
Health Institute Queensland 
Phone: (07) 3735 3334 
Email: kyra.hamilton@griffith.edu.au 

Ms Urska Arnautovska 
School of Applied Psychology  
Griffith University 
Phone: (07) 3735 3313 
Email: urska.arnautovska@griffithuni.edu.au 

 

Why is this study being conducted?    

The purpose of this study is to explore the strategies of promoting physical activity behaviour among 

older adults. The research team requests your support and assistance in identifying these strategies, in 

order to improve development of interventions to facilitate physical activity engagement in older adults. 

This research forms a component of the academic program of the PhD student, Urska Arnautovska. 

What will your participation include? 

Your participation will include completing a paper-based survey (taking approximately 30 minutes), and 

should you agree to it, participating in an audio-recorded individual interview that will last approximately 

10-20 minutes. Questions in the survey will ask about practical strategies to promote physical activity 

engagement in a way that is most appropriate and effective for older adults. The time of the individual 

interview, conducted over the phone, will be arranged with you once we receive your completed survey 

and Individual Interview form.     

You are welcome to participate if: 

 You are aged 65 years and over;  

 You live independently in your own, private home, or in a retirement village setting;  

 You have not been advised by a medical professional that you should not engage in regular 

physical activity of at least moderate intensity due to your medical condition. 

What benefits can I expect from this research?  

Your participation may have no direct benefits to you although it will increase your awareness of various 

aspects about physical activity. However, it will benefit the community and others through a greater 

understanding of physical activity engagement in older adults.      

Risks to you 

There are no anticipated risk of participation in this research. However, should you experience any 

discomfort due to undertaking this survey, please inform the PhD Candidate.   

Your participation is voluntary  

Your participation in this study is completely voluntary. If you decide to participate, you can withdraw 

from participation at any time, without explanation or penalty.     

 How will your information remain confidential?  

The information you provide will be treated confidentially and all responses are anonymous. 

Participants’ data will not be identifiable in any publication or reporting of results. Interviews will be 

audio-recorded and the audio-recordings will be transcribed by the PhD Candidate. The audio 

recording will be erased once the transcribing has been completed, and the transcripts will be 

stored in a secure location in the Chief Investigator’s office at Griffith University. The Chief 

mailto:kyra.hamilton@griffith.edu.au
mailto:urska.arnautovska@griffithuni.edu.au
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Investigator will have control over access to data and only members of the research team will 

have access to the data. Data obtained in this study will be used exclusively for research 

purposes at an aggregate level, and no information that identifies you will be passed on to any 

other person outside the research team. Please be reassured that any information that you will 

provide will remain confidential at all times. 

Reporting of results  

The aggregated data will be reported in the PhD Thesis of Urska Arnautovska, relevant 

conferences, academic papers, or to other interested parties, such as professionals working in 

aged care. While reporting of the results may include quotes from participants, these will be 

de-identified to maintain confidentiality.     

Feedback to you and future research participation 

There will be no individual feedback provided to participants; however, you may request the 

research team to send you a summary of results once the project is completed. The research 

team will be conducting further studies investigating health behaviour in older adults, and 

would therefore like to give you the opportunity to consent for us to retain your contact details 

so that we can re-contact you when these future studies take place.   

Questions/concerns 

If you have any questions or concerns about this project, please do not hesitate to contact the 

research team via email or phone: Ms Urska Arnautovska 

(urska.arnautovska@griffithuni.edu.au or 07 3735 3313). 

Privacy Statement 

The conduct of this research may involve the collection, access and / or use of your identified 

personal information (this only relates to your participation in the interviews). However, your 

anonymity will at all times be safeguarded. The information collected is confidential and will not 

be disclosed to third parties without your consent, except to meet government, legal or other 

regulatory authority requirements. For further information consult the University’s Privacy Plan 

at http://www.griffith.edu.au/privacy-plan or telephone (07) 3735 5585. 

Ethical conduct  

The ethical approval (protocol reference number: 2013/438) for this study has been granted by 

the Griffith University Ethics Committee, which acts in accordance with the National Statement 

on Ethical Conduct in Human Research. However, if you have any concerns or complaints 

about the ethical conduct of this study, please contact the Manager, Research Ethics on (07) 

3735 4375 or research-ethics@griffith.edu.au. 

Consent to participate 

Completion and submission of the survey, including the completed Individual interview form, 

will be accepted as informed consent to participate.  

mailto:urska.arnautovska@griffithuni.edu.au
http://www.griffith.edu.au/privacy-plan
mailto:research-ethics@griffith.edu.au
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Appendix P: Survey – Stage Three 

SURVEY 

Demographic Information 

1. Sex:      Male         Female              

2. Age: _______ years 

3. Highest level of education completed: 4. Current employment status: 
(Please tick all relevant boxes) 

 Less than grade 10  
 Grade 10  
 Grade 12  
 Diploma / Trade certificate 
 Undergraduate degree   
 Postgraduate degree  

 

 Retired 
 Full-time paid work 
 Part-time / casual paid work 
 Unemployed 
 Disability pension / benefit 

 

5. Your residence:  

a) Suburb: _________________________  

b) Postcode: ________  

 

6. Please indicate by ticking the box if you have experienced, or currently have 

any of the following health conditions:  

Heart and circulation problems  Ear trouble  

High blood pressure / hypertension  Dental problems  

Heart attack  Kidney trouble  

Stroke  Diabetes  

Arthritis or rheumatism  Foot trouble  

Palsy  Nerve trouble  

Eye trouble not relieved by glasses  Cancer  

 Other (please indicate): _________________________________________ 

7. On how many days in the past week (past 7 days) have you engaged in at least 

30 minutes of at least moderate-intensity physical activity (activity that causes your 

heart to beat faster and some shortness of breath, while still allowing you to talk 

comfortably)?  _______ days 
 

Please note that in the remainder of the survey, regular physical activity will be 

defined as follows:   

REGULAR PHYSICAL ACTIVITY = behaviour that is of at least moderate intensity 

and performed for at least 30 minutes on 5 days or more of the week. 
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Instructions 

This survey consists of 7 groups including a range of different techniques that can be 

used to promote regular physical activity. We would like to know how useful you 

consider each technique to be in helping you to engage in regular physical activity. No 

prior knowledge or experience with physical activity is required. You can complete the 

survey in three steps:   

1. Read the description of each technique, and using the 1-5 scale provided, indicate 

how useful you would find it in terms of helping you to engage in regular physical 

activity. For example:   

How useful would the technique below be in 

helping you to engage in regular physical 

activity? 

Not 

useful 

Slightly 

useful 

Moderatel

y useful 

Useful  Very  

useful 

Explaining how to perform a specific physical 

activity and/or a behaviour that can serve as a 

preparation for physical activity, for example, 

gentle stretching. 

1 2 3 4 5 

 

 If you think that providing you with instruction on how to do specific activities would 

be useful or very useful, you would choose either 4 or 5 (depending on how useful you 

consider this technique to be in promoting physical activity).  

 However, if you think that providing you with instruction on how to do specific 

activities would be of no or little use, you would choose either 1 or 2.  

 If you think this specific technique would be of moderate use, then choose 3.   

 Please note that examples in the techniques refer to brisk walking, but that the 

actual techniques could be applied to any type of physical activity (e.g., gym work, 

swimming, doing heavy work around the house, or working in the garden).      

 

2. In the box under each group of techniques, please provide further explanation of 

how, in your opinion, the technique that you consider the MOST useful, should be 

delivered in practice, to help you engage in regular physical activity. In the subsequent 

box, please provide further explanation of why the technique that you consider the 

LEAST useful is unlikely to be effective in promoting your regular physical activity. The 

information that we are interested in relates to the things that would help to develop a 

program that would be appropriate for you, for example: delivery format, location, 

cost, access, frequency, one-on-one or in a group, and other aspects. Your 

answers are very important because they will help us to better understand how and 

why specific techniques would be best delivered to ensure active ageing programs are 

useful and relevant to older adults. 
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3. Please write anything else that you believe could help us to better understand, and 

subsequently promote physical activity in older adults, in the space provided at the end 

of the survey.  

 

Individual Interview Form 

We would also like to talk to you in person to discuss practical techniques on 

how to promote physical activity among older adults further. If you would like to 

participate in a short 10-20 minute individual phone-based interview, please 

provide your contact details below. We will contact you to arrange a suitable time 

to conduct the interview. Please note that these details will not be used for any other 

purposes and will not be retained by the researchers once the study is completed.   

Name:  

Phone / Mobile:   

 

 

If at any time you are uncertain about what to answer, please call  

07 3735 3313. 

Please start completing the survey on the following page  
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MAIN SURVEY 

Please indicate by ticking or circling the number, how useful you consider each of the techniques to 
be for helping you to engage in regular physical activity. Use the 1-5 scale and choose one option 
on each line.  

 

1. MOTIVATION  

How useful would the following techniques be in 
helping you to engage in regular physical activity? 

Not 

useful 

Slightly 

useful 

Moderately 

useful 

Useful  Very  

useful 

1. Being supported (e.g., by a health or exercise 
professional) in making an informed choice about whether 
or not to change your physical activity patterns.  

1 2 3 4 5 

2. Asking you to assess (e.g., rate on a scale from 1 to 10) 
the degree of regret that you would feel if you did not 
engage in regular physical activity, but, instead, did a lot of 
sedentary activities.  

1 2 3 4 5 

3. Suggesting that you record your feelings after doing a 
specific activity, for example, indicating how you feel after 
going for a walk. 

1 2 3 4 5 

4. Being informed that if you engage in regular physical 
activity, this may be a good example to other people (e.g., 
your grandchildren or friends).  

1 2 3 4 5 

5. Being advised to create an identity as a physically active 
person who, in the past, may have engaged in no or little 
physical activity. For example, being asked to articulate your 
identity as a fit person or your identity as an “ex-inactive 
person”. 

1 2 3 4 5 

 

Which of the above techniques would you find the most useful? ____ (please write its number) 

Please describe how you think this technique should be delivered in order to help you engage in 
regular physical activity: 

 

 

 

 

 

Which of the above techniques would you find the least useful? ____ (please write its number) 

Please tell us why you think this technique would not help you engage in regular physical 
activity: 
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2. ATTITUDE 

How useful would the following techniques be in helping 
you to engage in regular physical activity? 

Not 

useful 

Slightly 

useful 

Moderately 

useful 

Useful  Very  

useful 

1. Being provided with information about health consequences of 
physical activity, for example focusing on what will happen with 
your health if you engage in physical activity, and what is likely to 
happen if you do not (e.g., explaining that not engaging in regular 
physical activity can increase chances of losing your 
independence). 

1 2 3 4 5 

2. Being given material that specifically emphasises the 
consequences of engaging or not engaging in regular physical 
activity (e.g., being provided with pictures of an older person in a 
wheelchair, to highlight preventative effects of physical activity on 
decreasing bone density).   

1 2 3 4 5 

3. Being given information about emotional consequences of 
physical activity, for example focusing on how you will feel if you 
engage in regular physical activity, and how you will likely feel if 
you do not (e.g., explaining that physical activity increases 
positive emotions and life satisfaction). 

1 2 3 4 5 

4. Being advised to identify and compare reasons (e.g., by listing 
them in a table) for wanting (advantages) and not wanting 
(disadvantages) to increase your engagement in physical activity. 

1 2 3 4 5 

5. Being provided with visual or verbal information from a credible 
source (e.g., an exercise specialist, or a high status professional) 
in favour of regular physical activity.  

1 2 3 4 5 

 

Which of the above techniques would you find the most useful? ____ (please write its number) 

Please describe how you think this technique should be delivered in order to help you engage in 

regular physical activity: 

 

 

 

 

 

Which of the above techniques would you find the least useful? ____ (please write its number) 

Please tell us why you think this technique would not help you engage in regular physical activity: 
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      3.  CONTROL 

How useful would the following techniques be in helping 
you to engage in regular physical activity? 

Not 

useful 

Slightly 

useful 

Moderately 

useful 

Useful  Very  

useful 

1. Being provided with instructions, or an example (directly in 
person, or indirectly via video or pictures) about how to perform a 
specific activity, or a behaviour that can serve as a preparation 
for physical activity, for example, being advised how to warm up 
your legs before going for a walk, or how to do a specific set of 
arm and leg exercises.  

1 2 3 4 5 

2. Assisting you to set easy-to-perform activities, making them 
increasingly difficult, but still achievable, until you can engage in 
regular physical activity. For example, asking you to walk 10 
minutes Monday-Friday of the first week, then 20 minutes after 
you’ve successfully walked 10 minutes, then 30 minutes a day, 
after you’ve successfully achieved 20-minute walks. 

1 2 3 4 5 

3. Being told that you can successfully engage in or increase 
physical activity, despite any self-doubts related to your 
capacities (e.g., a recent heart attack). 

1 2 3 4 5 

4. Being provided with an example of a similar-aged peer who 
successfully engages in physical activity and being advised to 
assess your own physical activity behaviour against the 
behaviour of that peer. 

1 2 3 4 5 

5. Being advised to tell yourself self-motivating statements before 
and during a specific activity (e.g.,“this walk will be energising and 
I am able to do it for 30 minutes straight”). 

1 2 3 4 5 

 

Which of the above techniques would you find the most useful? ____ (please write its number) 

Please describe how you think this technique should be delivered in order to help you engage in 
regular physical activity: 

 

 

 

 

Which of the above techniques would you find the least useful? ____ (please write its number) 

Please tell us why you think this technique would not help you engage in regular physical activity: 
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       4.  SOCIAL INFLUENCES 

How useful would the following techniques be in helping 
you to engage in regular physical activity? 

Not 

useful 

Slightly 

useful 

Moderately 

useful 

Useful  Very  

useful 

1. Advising you on how to arrange, or being provided with 
general social support for engaging in regular physical activity 
(e.g., advising you to call a friend when you don’t feel like going 
for a walk or attending an exercise program, or arranging for a 
spouse/friend/volunteer to encourage you to continue with your 
physical activity routine). 

1 2 3 4 5 

2. Advising on, arranging or providing practical support (e.g., 
from friends, relatives, volunteers, professionals) to help you 
engage in regular physical activity. For example, asking the 
friend/volunteer to arrange the transport to take you to the 
location of a walking program. 

1 2 3 4 5 

3. Advising on, arranging or providing emotional social support 
(e.g., from friends, relatives, volunteers, professionals) to help 
you engage in regular physical activity. For example, asking a 
friend to go with you to the exercise program. 

1 2 3 4 5 

4. Drawing attention to others’ performance to allow comparison 
with your physical activity performance (e.g., showing you the 
proportion of similar-age people that engage in less, same, or 
more physical activity and comparing these with your current 
levels).  

1 2 3 4 5 

5. Being given information about what other people think about 
physical activity, for example information whether people 
important to you (e.g., family, your GP) would approve of you 
engaging in regular physical activity.   

1 2 3 4 5 

 

Which of the above techniques would you find the most useful? ____ (please write its number) 

Please describe how you think this technique should be delivered in order to help you engage in 
regular physical activity: 

 

 

 

 

 

Which of the above techniques would you find the least useful? ____ (please write its number) 

Please tell us why you think this technique would not help you engage in regular physical activity: 
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5.  INTENTION 

How useful would the following techniques be in 
helping you to engage in regular physical activity? 

Not 

useful 

Slightly 

useful 

Moderately 

useful 

Useful  Very  

useful 

1. Advising on how to set a general goal; for example, to 
make a resolution, such as “I will do daily walks of 20 
minutes next week”. 

1 2 3 4 5 

2. Advising on how to set a goal defined in terms of a positive 
outcome of engaging in regular physical activity, for example, 
set a weight loss goal (e.g., 0.5 kg over one week) as an 
outcome of changed exercise routine. 

1 2 3 4 5 

3. Asking you to affirm or reaffirm statements indicating 
commitment to start, continue, or restart physical activity, for 
example, use “I will”, “I am strongly committed”, or “it is my 
high priority to engage in regular physical activity” 
statements. 

1 2 3 4 5 

4. Advising you to create and sign a written contract 
(witnessed by another person) of physical activity to be 
performed, for example, specifying that you will go for a 30 
minute brisk walk 5 days of the week for one month.   

1 2 3 4 5 

5. Being advised to decide on and arrange a reward for 
yourself, once you have successfully achieved your physical 
activity goal (e.g. reward for going for a 30 minute brisk walk 
five times in one week).  

1 2 3 4 5 

 

Which of the above techniques would you find the most useful? ____ (please write its number) 

Please describe how you think this technique should be delivered in order to help you engage in 
regular physical activity: 

 

 

 

 

Which of the above techniques would you find the least useful? ____ (please write its number) 

Please tell us why you think this technique would not help you engage in regular physical activity: 
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6. PLANNING  

How useful would the following techniques be in helping you 
to engage in regular physical activity? 

Not 

useful 

Slightly 

useful 

Moderately 

useful 

Useful  Very  

useful 

1. Advising you to make detailed plans of what you will do, 
including specifying how frequent, how long, or at what level (e.g., 
low, moderate, vigorous) the activity should be performed, and 
also where, when, how, or with whom. For example “plan to walk 
at a brisk pace for 30 minutes before breakfast Monday-Friday with 
my neighbour”. 

1 2 3 4 5 

2. Providing you with assistance in formulating specific plans about 
where, when, and how you will engage in physical activity, and 
also providing you with feedback on them. For example, helping 
you plan where, when, for how long, how often, and at what 
intensity level (pace) you will do a specific activity (e.g., walking, 
gym work) over the next week. 

1 2 3 4 5 

3. Advising you to make detailed plans of what you will do in 
difficult situations, or if something interferes with your physical 
activity plans. For example, “if I wanted to go for a walk, but I’m 
tired, I won’t let myself sit down, but will get up and go for a walk/to 
the gym regardless”.   

1 2 3 4 5 

4. Assisting you in making plans about ways to cope with difficult 
situations, or if something interferes with your physical activity, and 
also providing you with feedback on these plans. For example, 
plan together with you what to do if, for example, you wanted to do 
a 30 minute walk, but would start feeling pain in your legs after 15 
minutes of walking.  

1 2 3 4 5 

5. Advising you to make “if-then” plans regarding physical activity, 
for example “if I am standing in front of the elevator in a building, I 
will use the stairs instead of the elevator”, or “if it is morning and I 
am at home, I will go for a 30 minute walk around the 
neighbourhood”.   

1 2 3 4 5 

 

Which of the above techniques would you find the most useful? ____ (please write its number) 

Please describe how you think this technique should be delivered in order to help you engage in 
regular physical activity: 

 

 

 

Which of the above techniques would you find the least useful? ____ (please write its number) 

Please tell us why you think this technique would not help you engage in regular physical activity: 
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7. HABIT 

How useful would the following techniques be in helping 
you to engage in regular physical activity? 

Not 

useful 

Slightly 

useful 

Moderately 

useful 

Useful  Very  

useful 

1. Advising on how to practise and repeat a specific activity, or 
behaviours leading to physical activity (e.g., gentle stretching) in 
the same context, for example, walk the same route at the same 
time of the day.  

1 2 3 4 5 

2. Providing tips on how you can replace some regular sitting 
activities (e.g., watching TV, reading) with more active activities, 
for example, suggesting you go for a walk, or use a stationary 
bike, rather than watching TV in the afternoons. 

1 2 3 4 5 

3. Providing you with an example of how to perform a specific 
activity, directly in person or indirectly (e.g., via film, pictures) for 
you to imitate and practice. For instance, the professional shows 
you how to perform a specific set of exercises that you are then 
advised to continue practicing regularly on your own. 

1 2 3 4 5 

4. Being provided with a method for monitoring and recording 
your physical activity (e.g., giving you a pedometer or a form for 
recording daily total number of steps).  

1 2 3 4 5 

5. Helping you to identify a cue (e.g., time, place, or an object 
such as stairs) that can be used to remind you to be active. For 
example, putting a sticker on your fridge door to remind you to go 
for a walk. 

1 2 3 4 5 

 

Which of the above techniques would you find the most useful? ____ (please write its number) 

Please describe how you think this technique should be delivered in order to help you engage in 
regular physical activity: 

 

 

 

 

Which of the above techniques would you find the least useful? ____ (please write its number) 

Please tell us why you think this technique would not help you engage in regular physical activity: 

 

 

 

 

Your answers are very important for us. Please make sure you have 

answered each of the questions. Are there any other comments you 

would like to add? 
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End of the Survey 

Please place the completed survey in the enclosed envelope and send 

it back to us. You may wish to keep the letter and Information Sheet for 

your records. 

Thank you again for your participation in this Study. 

We really appreciate your time and effort! 

 

Participation in Future Research Form 

The research team may be conducting future studies investigating health 

behaviours in older adults. If you would like to get more information about these 

future studies, please provide your contact details below. Please note that your 

details i) will NOT be used for any other purpose, ii) will be recorded in a data 

file separate to that in which your responses are stored, to protect your 

anonymity, iii) will NOT be retained if you request that this information be 

removed.  

Name:  

Phone / Mobile:  

Email contact:   

Postal address:  
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Appendix Q: Interview Guide – Stage Three 

  

Participant name: _______________  

Date: _______________ 

 

Interview guide  

Aim b) Explore how specific behaviour change techniques could best be implemented in an 

intervention aiming to increase physical activity. 

Warm-up: Thank you very much for completing the survey and agreeing to speak to us further 

about physical activity techniques. I would like to talk with you today about the techniques that 

you have indicated would be the most useful in helping you engage in regular PA. Before we 

get into those, though, I would like to ask if you can tell please in your own words and more 

generally [ask Open question]. 

Instructions for specific techniques: I would now like to go briefly over the answers in your 

survey. I will first summarise each of the techniques that you indicated would be the most 

useful in helping you engage in regular PA and then ask you to describe in more detail how 

would you like this specific technique to be delivered in real life (practice), to assist you in 

engaging in regular physical activity.  

You indicated in the survey that “description of the technique” would be very useful/useful in 

helping you to start/continue engaging in regular PA. Ask questions 2, 3, and/or 4.  

Closing up: Ask the Final question and thank participants for their time and contribution to the 

project.  

 

Interview questions:  

1. OPEN QUESTION: What kind of techniques would motivate (encourage) you to engage or 

continue engaging in PA? 

2. Can you please explain in more detail how you see this technique being used in your 

everyday life?  

3. How could we use this technique in practice/in a program? 

4. How, in your view, should this technique be delivered/provided, to be most effective for you 

(for you to get the most out of it)? 

5. FINAL QUESTION: Is there any other technique or way that hasn’t been mentioned so far, 

that you think could be of value to you with PA engagement? 
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Prompts 

 

Type of delivery: 

- Individual setting 

- Group setting 

Location of delivery (setting): 

- Home 

- Community setting (e.g., community centre) 

- Clinic or health setting  (e.g., GP office, hospital) 

- More than one setting (e.g., in a local community organisation and at home) 

Mode of delivery: 
- Face to face interaction (planning your PA plan with a health professional such as GP or 

nurse, or a community program facilitator)  

- Web-based (e.g., internet, email) 

- Telephone 

- Phone-mediated (e.g., regular follow-up calls to check about the progress of your 

activities) 

- Pen-and-paper format (e.g., when making action plans) 

- Use of audio-visual media (e.g., online video, phone app, DVD) 

- Use of mailed materials (e.g., info sheets) 

- Use of discussion (e.g., group with similar-aged peers and a professional) 

- Use of lecture (e.g., a 2-hour seminar organised by a local organisation about the benefits 

of PA in older age) 

Person delivering the intervention: 
- Exercise or health specialist  

- GP or nurse 

- Researcher 

- Peers 

Intervention characteristics and components: 
- Cognitive-type intervention components only (e.g., education, problem solving or 

counselling, promoting positive attitudes and beliefs about benefits of PA in older age) 

- Behavioural-type intervention components only (e.g., self-monitoring your daily activities, 

setting goals about PA to be achieved over the next week, or month, or engaging you in 
specific activities) 

- Combination cognitive- and behavioural-type intervention (e.g., encouraging you to rehearse 

and practice specific activities while also providing you information about positive effects of 
such activities on your health)  

- Motivational-type intervention (promoting independent PA behaviour change, without 

observed and verified exercise dose by the interventionist / researcher.) 

- Supervised exercise intervention (providing observed or verified dose of PA by the program 

facilitator) 

Other: 

- Feedback  

- Self-efficacy enhancement 

- Counselling 

- Barriers management 

- Problem solving 

- Self-monitoring 

- Referral to community resources 
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Appendix R: Behaviour Change Techniques – Stage Three 

Supplementary Table 1 (Paper 4) 

Behaviour Change Techniques to Facilitate Older Adults’ Physical Activity across Seven Domains 

A
u

to
n

o
m

o
u

s 
m

o
ti

v
a

ti
o

n
 

1. Being supported (e.g., by a health or exercise professional) in making an informed choice about 

whether or not to change your physical activity patterns.  

2. Asking you to assess (e.g., rate on a scale from 1 to 10) the degree of regret that you would feel if 

you did not engage in regular physical activity, but, instead, did a lot of sedentary activities.  

3. Suggesting that you record your feelings after doing a specific activity, for example, indicating how 

you feel after going for a walk. 

4. Being informed that if you engage in regular physical activity, this may be a good example to other 

people (e.g., your grandchildren or friends).  

5. Being advised to create an identity as a physically active person who, in the past, may have engaged 

in no or little physical activity. For example, being asked to articulate your identity as a fit person or 

your identity as an “ex-inactive person”. 

A
tt

it
u

d
e 

1. Being provided with information about health consequences of physical activity, for example 

focusing on what will happen with your health if you engage in physical activity, and what is likely to 

happen if you do not (e.g., explaining that not engaging in regular physical activity can increase 

chances of losing your independence). 

2. Being given material that specifically emphasises the consequences of engaging or not engaging in 

regular physical activity (e.g., being provided with pictures of an older person in a wheelchair, to 

highlight preventative effects of physical activity on decreasing bone density).   

3. Being given information about emotional consequences of physical activity, for example focusing 

on how you will feel if you engage in regular physical activity, and how you will likely feel if you do 

not (e.g., explaining that physical activity increases positive emotions and life satisfaction). 

4. Being advised to identify and compare reasons (e.g., by listing them in a table) for wanting 

(advantages) and not wanting (disadvantages) to increase your engagement in physical activity. 

5. Being provided with visual or verbal information from a credible source (e.g., an exercise specialist, 

or a high status professional) in favour of regular physical activity.  

P
er

ce
iv

ed
 b

eh
a

v
io

u
ra

l 
co

n
tr

o
l 

1. Being provided with instructions, or an example (directly in person, or indirectly via video or 

pictures) about how to perform a specific activity, or a behaviour that can serve as a preparation for 

physical activity, for example, being advised how to warm up your legs before going for a walk, or 

how to do a specific set of arm and leg exercises.  

2. Assisting you to set easy-to-perform activities, making them increasingly difficult, but still 

achievable, until you can engage in regular physical activity. For example, asking you to walk 10 

minutes Monday-Friday of the first week, then 20 minutes after you’ve successfully walked 10 

minutes, then 30 minutes a day, after you’ve successfully achieved 20-minute walks. 

3. Being told that you can successfully engage in or increase physical activity, despite any self-doubts 

related to your capacities (e.g., a recent heart attack). 

4. Being provided with an example of a similar-aged peer who successfully engages in physical 

activity and being advised to assess your own physical activity behaviour against the behaviour of that 

peer. 

  



PHYSICAL ACTIVITY IN OLDER ADULTS                                                           374 
 

 
 

 5. Being advised to tell yourself self-motivating statements before and during a specific activity 

(e.g.,“this walk will be energising and I am able to do it for 30 minutes straight”). 

S
o

ci
a
l 

in
fl

u
en

ce
s 

1. Advising you on how to arrange, or being provided with general social support for engaging in 

regular physical activity (e.g., advising you to call a friend when you don’t feel like going for a walk or 

attending an exercise program, or arranging for a spouse/friend/volunteer to encourage you to continue 

with your physical activity routine). 

2. Advising on, arranging or providing practical support (e.g., from friends, relatives, volunteers, 

professionals) to help you engage in regular physical activity. For example, asking the friend/volunteer 

to arrange the transport to take you to the location of a walking program. 

3. Advising on, arranging or providing emotional social support (e.g., from friends, relatives, 

volunteers, professionals) to help you engage in regular physical activity. For example, asking a friend 

to go with you to the exercise program. 

4. Drawing attention to others’ performance to allow comparison with your physical activity 

performance (e.g., showing you the proportion of similar-age people that engage in less, same, or more 

physical activity and comparing these with your current levels).  

5. Being given information about what other people think about physical activity, for example 

information whether people important to you (e.g., family, your GP) would approve of you engaging in 

regular physical activity.   

In
te

n
ti

o
n

 

1. Advising on how to set a general goal; for example, to make a resolution, such as “I will do daily 

walks of 20 minutes next week”. 

2. Advising on how to set a goal defined in terms of a positive outcome of engaging in regular physical 

activity, for example, set a weight loss goal (e.g., 0.5 kg over one week) as an outcome of changed 

exercise routine. 

3. Asking you to affirm or reaffirm statements indicating commitment to start, continue, or restart 

physical activity, for example, use “I will”, “I am strongly committed”, or “it is my high priority to 

engage in regular physical activity” statements. 

4. Advising you to create and sign a written contract (witnessed by another person) of physical activity 

to be performed, for example, specifying that you will go for a 30 minute brisk walk 5 days of the 

week for one month.   

5. Being advised to decide on and arrange a reward for yourself, once you have successfully achieved 

your physical activity goal (e.g. reward for going for a 30 minute brisk walk five times in one week).  

P
la

n
n

in
g
 

1. Advising you to make detailed plans of what you will do, including specifying how frequent, how 

long, or at what level (e.g., low, moderate, vigorous) the activity should be performed, and also where, 

when, how, or with whom. For example “plan to walk at a brisk pace for 30 minutes before breakfast 

Monday-Friday with my neighbour”. 

2. Providing you with assistance in formulating specific plans about where, when, and how you will 

engage in physical activity, and also providing you with feedback on them. For example, helping you 

plan where, when, for how long, how often, and at what intensity level (pace) you will do a specific 

activity (e.g., walking, gym work) over the next week. 

3. Advising you to make detailed plans of what you will do in difficult situations, or if something 

interferes with your physical activity plans. For example, “if I wanted to go for a walk, but I’m tired, I 

won’t let myself sit down, but will get up and go for a walk/to the gym regardless”.   
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4. Assisting you in making plans about ways to cope with difficult situations, or if something interferes 

with your physical activity, and also providing you with feedback on these plans. For example, plan 

together with you what to do if, for example, you wanted to do a 30 minute walk, but would start 

feeling pain in your legs after 15 minutes of walking.  

5. Advising you to make “if-then” plans regarding physical activity, for example “if I am standing in 

front of the elevator in a building, I will use the stairs instead of the elevator”, or “if it is morning and I 

am at home, I will go for a 30 minute walk around the neighbourhood”.   

H
a

b
it

 

1. Advising on how to practise and repeat a specific activity, or behaviours leading to physical activity 

(e.g., gentle stretching) in the same context, for example, walk the same route at the same time of the 

day. 

2. Providing tips on how you can replace some regular sitting activities (e.g., watching TV, reading) 

with more active activities, for example, suggesting you go for a walk, or use a stationary bike, rather 

than watching TV in the afternoons. 

3. Providing you with an example of how to perform a specific activity, directly in person or indirectly 

(e.g., via film, pictures) for you to imitate and practice. For instance, the professional shows you how 

to perform a specific set of exercises that you are then advised to continue practicing regularly on your 

own. 

4. Being provided with a method for monitoring and recording your physical activity (e.g., giving you 

a pedometer or a form for recording daily total number of steps).  

5. Helping you to identify a cue (e.g., time, place, or an object such as stairs) that can be used to 

remind you to be active. For example, putting a sticker on your fridge door to remind you to go for a 

walk. 
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Appendix S: Supporting Quotes for Behaviour Change Techniques – Stage Three 

Supplementary Table 2 (Paper 4) 

Older Adults’ Perceptions about Useful Techniques to Facilitate Physical Activity 

Technique Sample quotations from participants  

Providing 

support in 

making an 

informed 

choice 

Somebody who is skilled in sports medicine and understands the recovery process from injury or how to manage an exercise program with 

physical limitations (F, 80, ACT); If there was some reason why I couldn’t be active, I’d be very much guided by my doctor (F, 75, ACT); 

If people have not been physically active, then they certainly need guidance as to what they can safely begin to undertake and then as their 

physical fitness levels increase, then I’d hope that whoever is monitoring their activities would suggest other, additional ways that they can 

safely increase their level of fitness (F, 80, ACT); It’s finding out a satisfactory answer that gives me the necessary exercise that I need, given 

the circumstances (M, 77, ACT) 

Providing 

behavioural 

instruction 

If you hire a private trainer, but that’s expensive . . . you could have the videos provided at home (F, 67, NACT); [make sure] I’m doing it in 

the right form and lifting it correctly (F, 71, NACT); Demonstrating is a very good way . . . There’s always one physio who’s in charge of a 

session, so really it’s up to us, and we can say ‘can you just check to see if I’m doing this right?’ . . . It would be more relevant if you had more 

physical incapacities . . . I don’t really have things but if you did, I think you’d need a little more support to feel safe doing those things (F, 73, 

NACT); Not for me personally, unless there was a health condition that determined that that was required (M, 71, ACT) 

Providing 

credible 

information 

about health 

consequences 

of PA 

If I had proper knowledge, it would probably be helpful (M, 75, NACT); I don’t think I need to be told, that I understand that (F, 86, NACT); 

Someone who knows what they are talking about. Experience, that's what I look for, I don't want amateurs (M, 75, NACT); As long as I was 

ok with them, I think that’s important for me . . . That I’ve got a trust in them (F, 69, ACT); If it came from a credible source and that could be 

the university or a government department, a medical department, people who know, who are professional at that, rather than somebody who’s 

super fit and it might have guided him, but he’s not aiming at the average person . . . Somebody who’s in a professional position. Medical 

professional that is (M, 71,  ACT) 
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Facilitating 

social 

support 

Every now and then, my daughter will say ‘how are you going with your weight and everything?’ It’s nothing really sinister or negative about 

what they say, I always agree that I have to exercise, otherwise my figure will get worse (M, 72, NACT); The best thing would be to motivate 

me to go to the gym would be, if I went with somebody and they'd be going to the gym as well to do the same thing. So, like a buddy type 

system, you know, ‘right, we’ve got to go to a gym because we got to get fit’, I think that would most likely assist (M, 65, NACT); If I do it by 

myself, I'm likely to not get out of bed . . . I have the friend who has gone with me . . . We looked around and made the decision, and usually 

we go [to the gym] together. And that’s really motivating. The main thing for me, I suppose a social side to it as well as a physical side to it . . . 

I think, that’s a very important part of the motivation in your head to keep active. If you are isolated, by yourself, I think I’d give up probably. 

I might get disheartened (F, 70, ACT); I'll do it better on my own than in a group. You know, I gave up, but I think I said to you, because they 

went too slow. You know, the focus was more on the social, whereas, yeah I'll stop for a cup of coffee, but I don't want to be chatting all the 

time (F, 75, ACT); It’s fairly important to me to meet with people, because it's too easy to go ‘oh, I don’t think I’ll go this morning’ and then 

you just go, you enjoy, you have a chat, but you also think ‘well, they’re expecting you’, so you don’t want to let them down (F, 69, NACT); I 

think I need the discipline of going regularly to those classes and sort of the motivation that comes from being part of a class or a group (F, 73, 

NACT) 

Providing 

assistance in 

setting goals 

My goal is to do some form of daily exercise and to keep my fitness level up because . . . That’s probably the goal, to keep fit and to keep my 

youth (M, 72, NACT); You’ve got to have goals and it’s no use monitoring people if they haven’t got goals, so you’ve got to know what they 

want to attain, if they want to be able to do a 5 km bushwalk or a walk to the bus without any problems, or walk to the local shops, this type of 

thing, so they have a definite goal in mind (F, 70, NACT); I'm beyond all that now, setting goals (F, 76, NACT); Probably in my own head I 

do that [set goals], and I’ve got myself now into a pretty good routine of what I do and I guess initially I had to make those decisions, and then 

abide by them, stick with them (F, 69, NACT); I’ve done that and it did work for me . . . I set my own goals, you know walk 5 kilometres 

every night and I forced myself to do it. And I didn't enjoy it in the slightest, but I did lose weight. So it’s quite hard, especially, if the weather 

turns bad and you sort of got to walk around the lounge room, you know, a 150 time. Really boring. So, I find setting a goal is quite hard, you 

really got to have a strong motivation to stick with it (M, 73, ACT); I have that goal in my own mind and I suppose, it’s good to have it 

reinforced, but I wouldn’t see that totally essential, in my case (M, 81, ACT) 
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Supporting 

formulation 

of plans 

I have my routine . . . I try to organise my other activities outside so that they don’t interfere with my gym times . . . I try to organise my life 

around it (F, 73, NACT); Making a plan to fit around other commitments is pretty good idea (F, 69, NACT); Have some plans and know what 

fits in to your routine, and be prepared to stick to that. Sometimes people ring me up, I say ‘well if you want to talk to me you'll need to get me 

on my mobile, because I’m about to go out the door for my walk’ . . . It’s just being organised to do it always (F, 70, NACT); It's great to have 

the plan there, but if something came up, work-wise or something like that I’d have to attend to, then I’d go and do it. So, therefore, my plan 

would go out of whack . . . That’s just the way I've worked. I’d try and stick to the plans, but it wouldn't be the be and end of everything. I’m 

just one of those people that like flexibility (M, 65, NACT); That’s sort of the therapeutic approach [being supported in formulating action 

plans], or counselling approach and I would find it find helpful, but it’s very costly, unless you’ve got a volunteer who’s doing it . . . Maybe 

it’s a role of some exercise organisation who’s looking for more clients that they’ll say ‘we’ll set you up and motivate you’ . . . I like the idea 

(M, 71, ACT); It just depends what’s happening with the family and my other activities. You sort of do it when you can, but I don’t keep to a 

rigid routine like going to the gym every day or something like that. That doesn’t appeal to me one bit (F, 71, NACT); I’d definitely have to 

have a month in advance for my busy retirement schedule . . . It’s finding the time (F, 76, NACT); “If it was an injury or something, I suppose 

I’d need someone to show me, to tell me what to do” (F, 68, ACT) 

Demonstra-

ting PA to 

imitate and 

practice 

I already have that routine and I’ve had it for many years. My timetable at the gym . . . I think establishing a routine is important for me, 

anyway, so that it doesn’t become easy for me to ‘oh well, I can’t be bothered doing it today, I’ve got something else to do’. Something which 

I’ve been doing for many years, that's my routine (F, 73, NACT); Because my philosophy is ‘what will be will be’. And people say ‘you've got 

to do this every day at this time’. I say ‘so what? If I'm going to pass away, I'm going to pass away’ (M, 65, NACT); My life is not nearly as 

organised as it should be, but I’m sure that it helps, if you always do something. It’s like I always clean my teeth before I go to work and it’s a 

habit, I don’t think about it. If I could build in a morning exercise routine and do it long enough to become a routine I won’t think about it, I’ll 

just do it, the same way as I clean my teeth . . . But how to get sort of started and in place, I haven’t figured that one out yet (F, 67, NACT); 

Sometimes I just put a sticker on the fridge to get something done and it's not primarily for exercise, you know this needs to be done, but that 

could work for exercise as well . . . a sticker on the fridge probably works best, because I know I need to go to the fridge door, to have 

breakfast or whatever, and then it's staring me in the face, I’m not going to miss it (M, 73, ACT) 

Providing a 

method for 

monitoring 

PA 

I find it beneficial too, but I find it very interesting. I thought a few times that I should get one of those fit bits but I never get around to do it, 

but I think it would be helpful (F, 75, ACT); Whenever I run, I monitor myself. It’s just to give me a target to push myself . . . I have a module, 

how you call it, a multifunctional watch, which measures my heart, the distance I’m running, every speed, a heartbeat while I'm running. Then 

I can download it on the computer, I can see how higher I ran and uphill and downhill, and all that kind of thing. I feel that's about all I need 

(M, 67, ACT); It does help, I’ve got one. It does help me, because I just look at the steps. . . I find it quite helpful. Especially when I'm not, not 

at home (F, 66, ACT); You need assistance to just monitor that, what they’re doing, to some sets of scales in a mandatory type of way . . . 

Having a sheet there, you can look back and so it gives you a visual feedback (F, 70, NACT); Pedometers and things like that, they come and 

they get lost and they get forgotten (F, 70, ACT) 

Note. PA = physical activity, ACT = Active (the participant met the recommended amount of physical activity), NACT = Non-active (the participant did not meet the 

recommended amount of physical activity).  
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Appendix T: Supporting Quotes for Implementation Strategies – Stage Three 

Supplementary Table 3 (Paper 4) 

Older adults’ Preferences about how to Implement Techniques to Facilitate Physical Activity  

Delivery mode  Examples of quotations from participants  

Face-to-face I’d prefer face-to-face, but if I couldn’t have face-to-face a video or any instruction I would go for all options, but face-to-face would be 

my first choice (F, 75, ACT); It’s easier to watch someone do it first, rather than just look at some exercises, or information on a piece of 

paper, but having as a follow-up more written things is fine. Because you can come home and go ‘oh, how did we do that thing?’ . . . I’d 

prefer that one-on-one, but as I say, following that yes, a video or DVD (F, 69, NACT) 

5. Brochure  You’ve got to have the information on how to do them [activities] so whether it’s in a brochure, someone sends you a brochure where it 

says this is a great set of exercises for people of your age, this is how you do them, do any or whatever (F, 69, ACT) 

6. On-line This is the website, and then find exercises that are for your age group, you can go on there any time you like, and pick one or two or ten 

and pick them up (F, 69, ACT) 

5. DVDs If you hire a private trainer, but that’s expensive . . . you could have the videos provided at home (F, 67, NACT); Some people use DVD’s 

I think and then you can watch and see how it’s done. I imagine that would work alright (F, 73, NACT) 

Supervised  Some places where physios ran them [exercise classes]. And they were much more helpful because they knew what was a good way to do 

it . . . It took a while for me to work out something that was suitable on an ongoing basis . . . Very helpful, because I was developing some 

issues that were making it hard to exercise (F, 73, NACT); I’m just saying an experienced, obviously an experienced person, who’d just 

carry on enough weight to convince me . . . some experience of aging is good, because a younger person doesn’t know how an older 

person feels. I mean they can read about it, but they don’t really know how they feel (M, 73, ACT) 

8. Group activities 

of appropriate 

level 

[Preferably be of similar age people?] Oh definitely! (F, 70, NACT); I’d want to join with something that was going to make me puff a 

little bit and feel like I have done something at the end of it. Whereas I look at some things which are advertised, things like the Mall 

walking . . . I can’t imagine that’s going to suit me until I’m another maybe 20 years older, or 15 years older or something . . . At present 

I wouldn’t want to join something of that nature, it sounds too tamed walking indoors in the shopping centre (F, 72, ACT) 

Note. ACT = Active (the participant met the recommended amount of PA), NACT = Non-active (the participant did not meet the recommended amount of PA).  
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