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Abstract  

Understanding the target audience and targeted behaviour through comprehensive 

formative research is essential for designing an effective behaviour change intervention. 

Formative research is an essential benchmark criterion of Social Marketing framework 

(Andreasen, 2002). This thesis responds to calls for broader formative research 

approaches to be undertaken (Rundle-Thiele, Russell-Bennett, Leo, & Dietrich, 2013) 

employing a narrative literature review, a qualitative inquiry and finally a quantitative 

study in the form of an online survey to generate consumer insights that could be used 

in intervention planning and design. In social marketing, small scale qualitative research 

designs dominate formative research practice. While these can capture others’ 

perspectives they are limited by their subjectivity.  The addition of a narrative literature 

review employing systematic search procedures and a quantitative study ensured that an 

objective stance was employed to inform the planning and design of social marketing 

walking behaviour change intervention.  

In study one, the literature review, a total of twenty-five walking behaviour change 

interventions were identified using systematic search procedures.  In study two, fifteen 

semi-structured interviews were conducted with overweight and obese adults who were 

living in the Brisbane and Logan city council area of Queensland, Australia to explore 

audience perspectives about the benefits and barriers associated with walking and to 

explore means that could be used to motivate them to walk regularly.  In study three, an 

online cross sectional survey was conducted to investigate walking prevalence for 

overweight and obese people and to empirically examine factors known to be associated 

with physical activity.  

The literature review indicated that theory-based interventions may be more effective 

compared to non-theory-based interventions. The Transtheoretical Model and the Social 

Cognitive Models were used predominantly in walking behaviour change interventions. 

The review also indicates that using single theory in one intervention may be better than 

using multiple theories in a single intervention. Finally, factors attributed to intervention 

success were identified and included motivation (40%), monitoring and feedback 

(28%), planning (28%), education (28%), memory (24%), support (12%), 

empowerment (8%) and team-building (8%). Memory-cues, motivation, monitoring and 

feedback, planning, and education were partially effective in changing walking 
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behaviour in 67%, 60%, 57%, 57% and 29% interventions respectively. Education was 

identified as the least effective construct for achieving increases in walking behaviour.  

Given that motivation was identified in study one as a success factor in walking 

interventions, exploration of potential walking motivations for overweight and obese 

people was warranted.  Further, two social marketing benchmarks underpinned the 

qualitative inquiry, namely competition and exchange (benefits and barriers to walking).  

Participants were aware of more benefits from walking than barriers, providing some 

evidence for the limited ability of education to change walking behaviour in overweight 

and obese populations. Key findings that could assist future intervention planning and 

development, included the understanding that location was an important enabler with 

respondents indicating safety concerns and lack of social connectedness.  Overweight 

and obese adults want to reduce weight and maintain good health to look good and 

reduce the size of their cloths. The weather served as a barrier to walking suggesting 

that interventions offered in climate controlled locations may motivate people to walk 

regularly. Overweight and obese people want to share a sense of achievement 

suggesting that the creation of group based programs should be a focus as one means to 

create support, which was acknowledged as a key success factor in the literature review. 

Finally, the target audience indicated they prefer realistic walking targets that feel 

attainable and therefore can provide a sense of achievement, which is in contrast to 

standard walking guidelines that feel unattainable.   

In the third and final study a cross sectional online survey was conducted to get 

formative information regarding physical activity including walking of Australian 

adults.  Significant differences in walking and other physical activity behaviours were 

observed based on gender, sitting hours, race, and occupation. Significant differences in 

age-group, sex, obesity levels, race, marital status, income levels, educational 

attainment, and employment status and occupation types were also found to be 

associated with low, moderate and high levels of physical activity. Age, number of 

children and grandchildren, body mass index (BMI), walkability, family support, friend 

support and social support were significantly correlated with walking, moderate, 

vigorous, total PA and sitting hours. Sex, race, sitting, walkability social support and 

occupation were found to be predictors for walking, moderate and total physical 

activity. Variables found to be significant in this study should be considered in the 

design and planning for an effective physical activity including walking intervention.  

Limitations of the current study and opportunities for future research are outlined.   
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Chapter 1: Introduction  

This chapter provides an overview of this thesis that includes the section 1.1 Context 

and Rationale of the Thesis, 1.2 Research Objectives and Questions, 1.3 Research 

Design, 1.4 Structure of the thesis, and 1.5 Conclusion. These sections are briefly 

presented below.  

1.1 Context and Rationale   

Non-communicable diseases (NCD) are the leading cause of death among adults in the 

world (Alwan, Armstrong, Cowan, Riley, & Organization, 2011), mostly in middle- and 

high-income countries (Alwan et al., 2011). Of further concern, the burden of NCD is 

rapidly rising in low- and middle-income countries (Alwan et al., 2010). NCD including 

diabetes, heart disease, hypertension, and obesity have increased in prevalence in recent 

years in both high income and middle-low income countries. Age-standardised adult 

diabetes increased from 8.3% for men and 7.5% for women in 1980 to 9.8% for men 

and 9.2% for women in 2008 (Danaei et al., 2011). The prevalence of obesity has 

doubled over the three decades between 1980 and 2008 in lower-middle- and low-

income countries (Finucane et al., 2011).  

While clinical interventions such as treating NCD with medicine and surgery can cure 

NCD, these are expensive, have side effects, and most importantly clinical interventions 

are not equally accessible across socioeconomic groups (Schroeder, 2007). More 

recently, questions have been raised about the effectiveness of current obesity treatment 

frameworks, many of which are grounded in weight management programs accessed 

through primary care and education focussed (Fildes et al., 2015; Jeffery, 2001; Laska, 

Pelletier, Larson, & Story, 2012). Of note, low intervention uptake rates have been 

noted (Flides et al., 2015). Interventions focusing on changing people’s health behaviour 

such as physical activity, for example walking, might be cost effective and successful in 

reducing the morbidities and mortality of NCD. For example, compared with 

percutaneous coronary intervention, a 12-month program of regular physical exercise in 

selected patients with stable coronary artery disease resulted in superior symptom-free 

survival and exercise capacity at lower costs (Hambrecht et al., 2004). Extending on 

expert-led design and education (Jeffery, 2001) which dominate obesity interventions, 

an audience-oriented intervention may offer the potential to deliver interventions that 

have uptake rates, which in turn may enhance intervention efficacy.    
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There are many lifestyle interventions including healthy diet and physical activities that 

can assist to reduce the burden of NCD. Developing the habit of a healthy diet requires 

nutritional literacy (Silk et al., 2008) and adequate money to buy quality foods 

(affordability) (Pan, Sherry, Njai, & Blanck, 2012). On the other hand, there are many 

forms of physical activities including swimming, cycling, tai chi, yoga, and gardening, 

running, and walking. All of these, except walking, require a certain level of skills and 

abilities, and may not suitable for patients with chronic conditions and persons with low 

socioeconomic status (Müller, Khoo, & Lambert, 2013). However, the simple 

recommended level of brisk walking, 150-300 minutes per week (Department of Health, 

2016) or 10,000 steps/day (Tudor-Locke et al., 2011); neither requires money nor strong 

physical fitness, for example, participants with cardiovascular disease and mobility 

limitation reported no difficulty in walking (Newman et al., 2006). Thus, walking is 

suitable for all age groups and income levels. Therefore, audience oriented walking 

interventions may be an essential component that can be used to reduce the burden of 

NCD in communities with rates of overweight and obesity.  

Carefully designing an intervention depends on gaining actionable consumer insight 

considering as many different methods as it is necessary. Researchers note that social 

marketers have failed to employ a diverse range of research methods in the formative 

research stage (Rundle-Thiele et al., 2013). In a recent systematic review that examined 

the extent those social marketing benchmarks were applied in interventions seeking to 

minimise alcohol harm (Kubacki, Rundle-Thiele, Pang, & Buyucek, 2015) noted that 

eight interventions used only one method (surveys) to gain insights before designing the 

intervention. Of note, focus groups (n = 13) and surveys (n = 12) were the most 

commonly used formative research methods employed in social marketing interventions 

reported in the Kubacki et al. (2015) review. Eight out of a total of 23 interventions 

reported use of two or more formative research methods to inform the intervention 

development. The current study is set against this background.  The aim of this thesis is 

to conduct a comprehensive formative research study to gain actionable consumer 

insights to inform walking intervention design and planning.  

1.2 Research Objectives and Questions  

The broad aim of this thesis is to conduct a comprehensive formative research study to 

gain insights from the targeted audience of overweight and obese people. The specific 

objectives of the study are threefold. First, this study seeks to examine the evidence 

base to understand what theory and construct have worked in the past to change walking 
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behaviour. Second, the study seeks to gain consumer insight about the perceived 

benefits and barriers of walking to understand how overweight and obese people may be 

motivated to walk. Finally, this thesis seeks to investigate physical activity (PA) 

behaviour and associated factors through a quantitative study to understand which 

factors may be limiting and enhancing walking and other PA behaviour. Thus, the 

specific objectives and research questions are in Table 1.  

Table 1 Specific research objectives and questions 
 

Objectives  Research Questions  

To determine which theory and 

constructs have been used effectively 

to change walking behaviour 

1. What theory can be used 

effectively to change walking 

behaviour of adults? 

2. What psychosocial constructs 

contribute to changes in walking 

behaviour of adults?  

To explore participants perceptions 

of the benefits and barriers associated 

with walking and to understand how 

overweight and obese people may be 

motivated to walk 

3. What barriers to and benefits from 

walking do overweight and obese 

people perceive? 

4. How can overweight and obese 

adults be motivated to walk more?  

To determine which factors are 

related to walking and PA behaviour 

in general  

5. What factors are associated with 

the PA of overweight and obese 

Australian adults?  
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1.3 Research Design  

A mixed method research design was used to conduct the formative research study in 

walking. The study design that underpins this thesis is outlined in Table 2.  

Table 2 Specific research objective, questions and methods of Study 1-4 
 

Study  Objectives  Research  

Questions  

Methods  

Study 1: 

Narrative 

Review  

To examine the 

evidence base to 

understand what 

theory change walking 

behaviour 

RQ1 Data collection: Systematic 

literature search 

Data analysis: Qualitative 

evaluation and statistical  

comparison  

Study 2: 

Narrative 

Review 

To examine the 

evidence base to 

understand what 

constructs have been 

used to change 

walking behaviour 

RQ2 Data collection: Systematic 

literature search 

Data analysis: Qualitative 

evaluation and statistical  

comparison  

Study 3 To gain consumer 

insight about the 

perceived benefits and 

barriers of walking 

RQ3 Data collection: Semi- structured 

face-to-face interview 

Data analysis: Content analysis 

RQ4 Data collection: Semi- structured 

face-to-face interview 

Data analysis: Thematic analysis 

Study 4 To investigate the 

associated factors of 

physical activity 

RQ5 Data collection: Online survey  

Data analysis: Bivariate and 

multivariate statistical analysis  

 

Study 1 and Study 2 used a systematic literature search to identify walking behaviour 

change interventions. Twenty-five interventions were reviewed to examine the 

effectiveness of behaviour change theories and psychosocial constructs that were used 

to effectively change walking behaviour.  
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Study 3 engaged 15 overweight and obese adults in semi-structured face-to-face 

individual interviews to gain consumer insight regarding the perceived benefits and 

barriers of walking and to explore potential ways to motivate walking. Both content and 

thematic analysis procedures were used to analyse the interview information to achieve 

the stated research aims.  

Study 4 employed an online survey to collect demographic, PA, social and 

environmental data from 531 adults. Both bivariate and multivariate statistical tests 

were applied to explore associations among variables to address the research questions.  

1.4  Structure of Thesis  

This thesis is presented as a series of studies that are currently submitted for review or 

are currently working papers. The thesis consists of eight chapters. The four main 

studies of the thesis are reported in Chapters 4-7 which are structured as standalone 

journal article format.  

Chapter 1 has introduced the thesis to readers. It has presented the context, rationale, 

research aim, objectives and questions, research design and thesis structure. Chapter 2 

presents literature from public health, psychology and social marketing disciplines. This 

chapter reports the epidemiology of NCD, behaviour change models and social 

marketing frameworks. At the end, the literature review chapter has drawn a picture of 

the necessity of walking behaviour change and the necessity of a comprehensive 

formative research study to gain consumer insights that can be used to design an 

effective walking behaviour change intervention. Chapter 3 briefly describes the 

methodology used in the thesis including the philosophical stance of the research and 

the researcher. This chapter also briefly describes research design, sampling, 

participants, data collection and analysis methods used in Studies 1-4. Chapter 4 

reports the Study 1 which reviewed the effectiveness of theories used in walking 

behaviour change interventions. Chapter 5 reports Study 2 which reviewed the 

effectiveness of psychosocial constructs used in walking behaviour change 

interventions. Chapter 6 presents Study 3 which explored consumer insights regarding 

perceived benefits and barriers of walking and possible ways to motivate walking 

behaviour. Chapter 7 presents Study 4 which has investigated consumer insight related 

to current PA practice and associated factors. Finally, Chapter 8 concludes the thesis 

integrating the findings from all of the four studies. This chapter outlines the theoretical, 

practical and policy implications of the thesis.  
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1.5  Conclusion  

The purpose of this chapter was to introduce the whole thesis to readers briefly. Brief 

descriptions of the context and the rationale of the thesis, the research objectives and 

research questions, research design and the structure of the thesis are summarised for 

the reader. The next chapter will present a detailed description of relevant literature 

from public health, psychology and social marketing that together outline the necessity 

of conducting a comprehensive formative study to gain consumer insights that can be 

used to inform the design and planning of a walking behaviour change intervention 

designed for uptake from overweight and obese people.  
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Chapter 2: Literature Review  

2.1  Introduction  

The introduction chapter of the thesis briefly introduced the whole thesis including a 

short description of the context of the thesis. However, the short description of the 

context did not provide the depth and extend of the problems emerging from insufficient 

moderate-intensity physical activity such as walking, for example walking status in 

high-income countries like Australia,  the burdens of NCDs, and potential behaviour 

change models to increase walking aiming to decrease the burdens of those NCDs. 

Therefore, the current chapter will present the review the NCDs including diabetes, 

heart disease, hypertension and overweight and obesity, its association with walking as 

physical activity, prevalence of walking and physical activity, and behaviour change 

models from public health, psychology and social marketing disciplines.  

2.2  Burden of NCDs 

This section will describe the prevalence, mortality, morbidity and the cost of diabetes, 

heart disease, hypertension and obesity. This section will also describe the relationships 

between those diseases.   

2.2.1  Diabetes  

According to the World Health Organization (World Health Organization, 2012), 347 

million people have diabetes worldwide. In 2012, an estimated 1.5 million death were 

directly caused by diabetes (World Health Organization, 2014). The WHO predicts that 

deaths due to diabetes will increase by two-thirds between 2008 and 2030 (World 

Health Organization, 2012).  

Diabetes is currently ranked as the sixth cause of death for both men and women in 

Australia (Australian Bureau of Statistics, 2013b) and current estimates suggest that 

diabetes is expected to be a growing problem in Australia. The 2011-12 Australian 

Health Survey revealed that around 5.1% of Australians adults reported having diabetes 

(Australian Bureau of Statistics, 2013a). The prevalence of diabetes in Australia has 

risen from 3.0% in 2001, to 3.5% in 2004-2005, and 4.0% in 2007-2008. Among all 

registered deaths, 2.9% (4,209) occurred due to diabetes in 2011, which was an increase 

from 2.3% in 1998. Moreover, in 2007, diabetes contributed to a further 9,291 deaths in 

patients who had additional underlying causes of death (Australian Bureau of Statistics, 

2010). Of concern, diabetes creates a financial burden. In 2004-2005, total health 
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expenditure attributable to diabetes was nearly $1.5 billion, accounting for 1.9% of 

allocated recurrent health system expenditure (Pink, 2010). Diabetes can be controlled 

through regular walking. For example, blood glucose levels were significantly 

decreased in a pedometer group compared to a control group (Yates et al., 2009). 

Research with the International Physical Activity Questionnaire (IPAQ) showed that 

individuals who had higher scores of IPAQ had less likelihood of having diabetes 

compared to those who had low scores of IPAQ (Panagiotakos, Polystipioti, & 

Polychronopoulos, 2007). Further, moderate physical activity was associated with a 

lower probability of having diabetes compared to a sedentary lifestyle. The adjusted 

odds of having diabetes among physically active older adults was 15%, and the odds of 

diabetes among low physically active or sedentary people was 28%, and the attributed 

risk of diabetes due to low physical activity was 46%. 

Diabetes is associated with other diseases such as retinopathy, kidney failure and 

neuropathy. After 15 years of diabetes, 2% of people become blind and about 10% 

develop severe visual impairment. Ten to 20% of diabetic patients die of kidney failure 

(World Health Organization, 2012). Approximately 50% of people with diabetes are 

affected by the diseases occur due to the nerve damages in peripheral nervous system 

(World Health Organization, 2012). Diabetes also increases the risk of heart disease and 

stroke (World Health Organization, 2012) with the result of that approximately 50% of 

people with diabetes die of these diseases (World Health Organization, 2012). Diabetes 

has also been found to be associated with heart disease in the Australian population. Of 

the deaths due to diabetes, 51% and 32% were contributed (associated) by ischaemic 

heart disease and hypertensive diseases in 2007 (Pink, 2010). In this context, it is crucial 

to understand the prevalence, mortality and morbidity of heart disease in high-income 

countries such as the USA and Australia.  

2.2.2  Heart Disease 

In 2012, heart disease was the leading cause of NCD deaths (Mendis, 2014). Among the 

top 10 causes of death across the globe, heart disease was the number one in both 

middle- and high-income countries contributing 13.7% and 15.6% of total deaths 

respectively (World Health Organization, 2011a). In the USA, heart disease was number 

one among the leading 15 causes of death in 2009 contributing 24.6% of total deaths 

(Kochanek, Xu, Murphy, Miniño, & Kung, 2011).  
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Ischaemic heart disease is also ranked as the number one cause of death for both men 

and women in Australia. It has been the leading cause of death in Australia for 10 years 

(Pink, 2010). According to the 2007-2008 NHS, around 16% (3.4 million) Australians 

reported having a cardiovascular disease (CVD) as a long-term condition (having lasted 

or being expected to last for six months or more). CVD was mostly experienced by 

people in middle and older age groups. Almost one in five (19%) of those aged 45-54  

years had a current long-term CVD rising progressively to 62% of those aged 75 years 

and above. In terms of the cost of specific NCD, CVD is also ranked as the leading 

NCD in Australia. The highest health expenditure for all disease groups was for 

cardiovascular disease, accounting for 10.4% ($7.7 billion) of total allocated health 

expenditure in comparison with other chronic conditions, such as oral health (9.7%, 

$7.2 billion) and mental disorders (8.6%, $6.4 billion) (Australian Institute of Health 

and Welfare, 2014). Regular physical activity including walking reduces the risk of 

developing heart disease (Brisson and Tudor-Locke 2004). 

Both diabetes and heart disease are directly associated with hypertension (Australian 

Institute of Health and Welfare, 2012). Hypertensive persons are more likely to have 

diabetes and heart disease. In another words, high blood pressure or hypertension leads 

to heart disease (Begg et al., 2007) and diabetes. Therefore, understanding the burden 

and causes of hypertension is important to understand the prevention of diabetes and 

heart disease.  

2.2.3  Hypertension  

The WHO and the National Heart Foundation of Australia guidelines define ‘high’ 

blood pressure as systolic pressure (SBP) at or above 140mmHg and diastolic pressure 

(DBP) at or above 90mmHg (Access Economics, 2005). Both of these organisations 

also define a hypertensive patient as an individual who receives medication to reduce 

blood pressure (Australian Institute of Health and Welfare, 2012).  

In the USA, hypertension is one of the 15 leading causes of death (Kochanek et al., 

2011). Death rates in 2009 due to hypertension for age groups 35-44 years, 45-54 years, 

55-64 years, 65-74 years, 75-84 years, and 85 years and over American people were 1.0, 

3.1, 7.2, 16.6, 50.5, and 198.3 respectively per 100,000 people (Kochanek et al., 2011).  

In regards to employers, one of the top-10 most costly physical health conditions in the 

USA is hypertension. Hypertension occurred at 123.8 per 1000 eligible employees. 

Hypertension costs on average $160.23 per eligible employee per year with $91.44 for 
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total healthcare payments, $60.52 for total absent payments, and $8.27 for total short-

term disability payments. Relatively high costs (43%) for hypertension are also 

attributed to absence and disability payments (Goetzel, Hawkins, Ozminkowski & 

Wang, 2003).  

In Australia, 30% of people over 25 years old have high blood pressure (Australian 

Institute of Health and Welfare, 2004a). In 2008, the (World Health Organization, 

2011b) estimated that there was a 36.4% prevalence of raised blood pressure in 

Australia. High blood pressure was responsible for 7.6% of the total burden of disease 

and injury and 0.2% of all deaths in Australia in 2003 (Begg et al., 2007). Among the 14 

risk factors, blood pressure was responsible for the greatest amount of burden in the 65 

or over age group (Begg et al., 2007). However, hypertensive patients have benefited 

from walking. Research has shown that walking has significantly reduced both systolic 

and diastolic blood pressure (Faghri et al., 2008; Tully et al., 2007; Zoellner et al., 

2011).  

It has been found that both overweight and obesity are associated with hypertension, 

meaning weight can cause hypertension (Begg et al., 2007). Therefore, it indicates that 

one of the ways to prevent hypertension is to realize and decrease the burden of 

overweight and obesity. Hence, the following section will describe the burden, related 

factors and possible ways to prevent overweight and obesity.  

2.2.4  Overweight and Obesity  

Overweight is a condition of excess body fat that results from a sustained energy 

imbalance. This imbalance occurs when dietary energy intake exceeds energy 

expenditure over a period of time. Obesity is a severe form of overweight. Body Mass 

Index (BMI) is the most common measure – where BMI of 25 or more indicates 

overweight and BMI of 30 or more indicates obesity (Access Economics, 2005).  

Both overweight and obesity are associated with higher deaths and a wide range of 

NCDs such as diabetes, heart disease and hypertension (Australian Institute of Health 

and Welfare, 2010; National Preventative Health Taskforce, 2009; WHO/FAO, 2003; 

World Health Organization, 2000). Excessive body weight is also associated with 

psychosocial problems such as social stigma, negative cultural bias and prejudice 

(Catford & Caterson, 2003). Brisson and Tudor-Locke (2004) summarized the risk 

factors associated with obesity and these are presented in Table 3.  
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Table 3 Health risks associated with obesity 
 

Obesity is Associated with an Increased Risk of: 

Premature death Sleep apnea  

Type 2 Diabetes  Asthma and breathing problems  

Heart disease  Pregnancy complications  

Stroke  Menstrual irregularities  

Hypertension  Hirsutism  

High blood cholesterol  Stress incontinence  

Gallbladder disease  Increased surgical risk  

Osteoarthritis  Depression and other psychological 

disorders  

Cancer (endometrial, colon, 

kidney, gall bladder and post-

menopausal breast cancer) 

Psychological difficulties due to 

social stigmatization 

Source: Brisson & Tudor-Locke (2004) 

 

Alwan and colleagues reviewed data on NCDs of 23 low-income and middle-income 

countries and found overweight as a common NCD in most of the countries and 

populations (Alwan et al., 2010). In the USA, the prevalence of obesity across 50 states 

ranged from 17.8% (Colorado) to 30.9% (Mississippi) with the national average of 

24.6±3.0% (Brock et al., 2009). 

The prevalence of obesity in Australia has more than doubled in the past 20 years 

(Australian Bureau of Statistics, 2008). According to the 2007-08 NHS, 61.4% of the 

Australian population are either overweight or obese, with 42.1% of adult males and 

30.9% of adult females classified as overweight, and 25.6% of adult males and 24% of 

adult females classified as obese (Australian Bureau of Statistics, 2008). In 2008, the 

total annual cost of obesity in Australia, including health system and carers costs, and 

loss of productivity was estimated to be around $58 billion (Pink, 2010). Walking has 

been found to mitigate the problem of overweight and obesity (Keller et al., 2008; 

Prestwich et al., 2010; Tully et al., 2007).  

Along with the other causes, overweight and obesity are related to individual behaviours 

such as lack of physical activity (Begg et al., 2007), and other sedentary behaviours 

such as spending more than two hours a day in front of screens (VicHealth, 2012). 
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Thus, understanding the relations among physical activity and its mortality and 

morbidity is vital. For this reason, the following section will describe the relationships 

between physical activity and the chronic lifestyle diseases of interest, such as obesity, 

hypertension, heart disease and diabetes.  

2.3  Physical Activity, Mortality and Morbidity 

Physical activity, in terms of intensity, frequency and its relation to recommended 

levels, can be categorised as sedentary, inactive, low active, insufficiently active, 

sufficiently active, moderately active, active and highly active. Sedentary behaviour is 

defined as walking <5,000 steps/day (Tudor-Locke, Craig, Thyfault, & Spence, 2013), 

or sitting ≥7 hours per day (VicHealth, 2012). Low active, moderately active and active 

are defined according to the level of walking, namely ≤7,400, 7,500-9,999, and ≥10,000 

steps per day respectively (Puig-Ribera, McKenna, Gilson, & Brown, 2008).  

Sedentary behaviour and different levels of physical activity are strongly associated 

with both physical and mental health including diabetes, heart disease, overweight and 

obesity, hypertension, hypercholesterolemia, triglyceride, high density lipid cholesterol 

(HDL), certain types of cancers, premature death, depression, and emotional wellbeing 

(Owen, Bauman, & Brown, 2009; Owen, Healy, Matthews, & Dunstan, 2010). 

Research with the International Physical Activity Questionnaire (IPAQ) showed that 

individuals who had higher scores of IPAQ had less likelihood of having diabetes 

compared to those who had low scores of IPAQ (Panagiotakos, Polystipioti, & 

Polychronopoulos, 2007). They also even found that moderate physical activity was 

associated with a lower probability of having diabetes compared to a sedentary lifestyle. 

The adjusted odds of having diabetes among physically active older adults was 15%, 

and the odds of diabetes among low physically active or sedentary people was 28%, and 

the attributed risk of diabetes due to low physical activity was 46%.   

A study in the USA revealed that obesity and insufficient physical activity have a strong 

positive correlation (Brock et al., 2009). Self-reported sitting time, a common measure 

of overall sedentary behaviour, has been identified as a predictor of weight gain in 

Australian women, even after adjustment of energy intake and leisure time physical 

activity (Brown, Williams, Ford, Ball, & Dobson, 2005). Another study found self-

reported sedentary behaviour of more than seven hours a day was associated with a 

significant increase in negative cardio-metabolic risk biomarkers, including BMI, 
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systolic blood pressure and fasting triglycerides in men and women, and HDL 

cholesterol and systolic blood pressure in men (Thorp et al., 2010).  

Physical activity is also related to mental health. In both men and women, there was a 

significant inverse graded dose-response relationship between maximal 

cardiorespiratory fitness (CR), measured by treadmill test, and depression, measured by 

the Center for Epidemiological Studies Scale for Depression (CES-D) (Radloff & Teri, 

1986). There was also a significant positive graded dose-response relationship between 

CR and emotional well-being, measured by the General Well-Being Schedule (GWB) 

(Galper, Trivedi, Barlow, Dunn, & Kampert, 2006). An inverse association was also 

found between physical activities comprised with walking, running and jogging, 

measured by the physical activity index (PAI), and depression for both men and women. 

Inactive men and women exhibited greater depressive symptom severity than 

insufficiently active and highly active men and women. Moreover, insufficiently active 

men and women exhibited greater depressive symptom severity than sufficiently active 

and highly active men and women (Galper et al., 2006). A positive association was 

found between physical activity and emotional well-being for both men and women in 

the same study. Inactive men and women exhibited lower emotional well-being than 

insufficiently active, sufficiently active and highly active men and women. 

Insufficiently active men and women also exhibited lower emotional well-being than 

sufficiently active and highly active men and women (Galper et al., 2006). 

A large Australian population study that examined the health impact of prolonged TV 

watching reported a greater risk of premature death in adults who watch more than four 

hours of TV per day (Dunstan et al., 2010). The study also found that even though a 

person might be physically active (by running, walking, going to the gym, playing 

sports, swimming and so on), yet they spend long periods of sedentary time according 

to the VicHealth (2012) definition, there is a possibility that sedentary time may 

supersede the benefits of physical activity (Owen et al., 2010). 

Brisson and Tudor-Locke (2004) outlined a range of health benefits (see Table 4) 

people can obtain if they are regularly physically active. 
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Table 4 The health benefits of regular physical activity 
 

Health Benefits of Regular Physical Activity 

Reduces the risk of dying prematurely.  

Reduces the risk of dying from heart disease and stroke, which are 

responsible for one-third of all deaths.  

Reduces the risk of developing heart disease.  

Reduces the risk of colon cancer and type 2-diabetes by as much as 50%.  

Helps to prevent/reduce hypertension, which affects one-fifth of the 

world’s adult population.  

Helps control weight and lower the risk of becoming obese.  

Helps to prevent/reduce osteoporosis, reducing the risk of hip fracture in 

women.  

Reduces the risk of developing lower back pain and can help in the 

management of painful conditions, like back pain or knee pain.  

Helps build and maintain healthy bones, muscles, and joints and makes 

people with chronic, disabling conditions improve their stamina.  

Promotes psychological well-being, reduces stress, anxiety and depression.  

Helps prevent or control risky behaviours, especially among children and 

young people, like tobacco, alcohol or other substance use, unhealthy diet 

or violence.  

Source: Extracted from Brisson and Tudor-Locke (2004) 

On the basis of previous sections that have described the relationship among diabetes, 

heart disease, hypertension, overweight, obesity and physical activity, the following 

diagram can be drawn. Figure 1 depicts that insufficient physical activity creates 

overweight and obesity, which produces hypertension, and hypertension causes diabetes 

and heart disease (Begg et al., 2007).  

 

 

 

 

 

 

 

Figure 1 Relations between physical activity and NCD 
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Given that physical activity can assist to minimise the incidence of overweight and 

obesity (amongst many other factors), it is important to understand physical activity 

levels. The following sections outlines physical activity levels in key developed 

countries.   

2.4  Prevalence of Physical Activity 

Level, frequency, intensity, and types of physical activity may vary from country to 

country, and according to sex and age. This section will describe the prevalence of 

physical activity among adults in different countries, including Australia.  

A Swedish study (Hagstromer, Oja, & Sjostrom, 2007) with an adult population aged 

45±15 years (56% women) showed that 52% of the population accumulated 30 minutes 

per day of moderate-intensity physical activity. The Hagstromer et al. (2007) also 

revealed that average intensity, moderate and vigorous physical activity were lower with 

older age and higher BMI, and men spend more time than women in moderate and 

vigorous physical activity.  

The prevalence of insufficient physical activity in the USA (% not meeting the 

American College of Sports Medicine (ACSM)/ The Centers for Disease Control (CDC) 

recommendations) ranged from 42.3% (Vermont) to 65.3% (Kentucky) with a national 

average of 51.4±5.6% (Brock et al., 2009). The CDC and the ACSM recommended that 

every adult American should accumulate 30 minutes or more of moderate-intensity 

physical activity on most, preferably all, days of the week (Pate et al., 1995).  

About one-third of the USA adults met either recommendation for moderate activity; 

32% met CDC/ACSM recommendation and 38% met the surgeon general’s guideline. 

Women, ethnic minorities, adults with lower educational attainment, and older adults 

were least active (Jones et al., 1998).  

The prevalence of no leisure-time physical activity for USA adults aged 20 years or 

older from 1988 through 1991 was 22%. The rate was higher in women (27%) than in 

men (17%). Participation in moderate to vigorous leisure-time physical activity, five or 

more times per week, decreased with age. In almost all subpopulations, gardening 

and/or yard work and walking were stated as the two top leisure-time physical activities 

of choice (Crespo, Keteyian, Heath, & Sempos, 1996). The statistics mentioned above 

present the picture that most people are not sufficiently active and therefore are unlikely 
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to be receiving health benefits from physical activity. Moreover, the rate of physical 

activity decreases as age increases.  

Australians were also not found to be sufficiently active. Only 22.1% Victorians 

participate in aerobics which is the second highest participation rate of physical activity 

after walking, 72.1% (Kubacki, Rundle-Thiele, Palmer, & Gruneklee, 2013). However, 

these results do not report the level of physical activity. The levels of insufficient 

physical activity of Australian males and females increases with age, and physical 

activity levels have remained almost the same from 1989 to 2001 (Mathur, 2002). In 

2004, it was found that 54% of Australians aged 18-75 years had insufficient levels of 

physical activity needed to achieve health benefits; comprising 15% who did no 

physical activity and 39% who did some physical activity but low levels (Australian 

Institute of Health and Welfare, 2004a). 

The proportion of high and moderate physical activity in Australian adults is low 

compared to sedentary and low physical activity, and the trends in those proportions 

have remained the same from 1989-90 to 2007-08 (Australian Institute of Health and 

Welfare, 2012). Table 5 also indicates that all types of physical activities of adult 

Australians have been decreasing over time. For example, the average hours of walking 

have decreased from 7.0 hours in 1989-90 to 5.5 hours in 2007-08, and the average 

hours of all types of exercise have been decreased from 8.9 hours in 1989-90 to 7.7 

hours in 2007-08. The average hours of moderate and vigorous activities have also 

decreased from 5.6 and 5.4 hours in 1989-90 to 5.0 and 4.7 hours in 2007-08 

respectively.  

Table 5 Average (a) number of hours of exercise during the past 2 weeks 
for adults aged 18 years or above by type of exercise, 1989-90 to 2007-

08 

Types of exercise  1989-90 1995 2001 2004-05 2007-08 

Walking  7.0 6.2 5.7 5.6 5.5 

Moderate activities  5.6 5.8 5.2 5.3 5.0 

Vigorous activities  5.4 5.0 4.6 4.7 4.7 

All types of exercise  8.9 8.7 8.1 7.9 7.7 

a) Averages are based on people for whom exercise was reported. 

Source: Australian Institute of Health and Welfare (2012) 
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Seventy-three percent of adult Australians had a combination of sedentary and low-level 

exercise (Pink, 2010). Sedentary or low-level exercise among Australian adults has 

increased from 69% at 1995 to 73% in 2007-2008 (Pink, 2010). In 2007-2008, 8.4% of 

males and 4.0% of females were highly active in doing physical activity, in total 6.2%. 

On the contrary, 34.2% males and 36.1% females were sedentary, which was 35.2% in 

total (Table 6). The 2007-2008 NHS study identified that 65% of adult Australians 

exercised for recreation, sports or fitness during the two weeks prior to the interview 

and the proportions of males and females exercising were similar.  

Table 6 Exercise level(a)(b) of Australian population by sex in 2007-08 
 

 Males Females Persons 

% % % 

Sedentary  34.2 36.1 35.2 

Low  33.8 40.0 36.9 

Moderate  23.4 19.9 21.6 

High  8.4 4.0 6.2 

Total (c)  100.0 100.0 100.0 

(a) Exercise undertaken in the two weeks prior to interview.  

(b) Relates to persons aged 15 years and over during the two weeks prior to 

interview in the years shown.  

(c) Includes persons for whom level of exercise was not stated.  

Source: National Health Survey (2007-08) 

Sitting for hours on end is related to a higher prevalence of diabetes and cardiovascular 

disease, and one of the most extensive studies on sedentary behaviour in Australia was 

conducted by VicHealth (2012) in Victoria. Data presented  in Table 7 shows that more 

than one-third of Victorian males (37.2%) and more than one-quarter of Victorian 

females (28.0%) reported sitting for seven hours or more per day (VicHealth, 2012), 

which is a level that has been associated with an increase in the precursor to type 2 

diabetes and cardiovascular disease (Thorp et al., 2010). Overall 32.6% of Victorians 

reported sitting for seven hours or more on average during weekdays. Table 7 also 

shows that significantly higher rates of spending seven hours or more sitting on an 

average weekday are seen in males between 25 and 34 years (VicHealth, 2012).  
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Table 7 Percentage of respondents who spend 7 hours or more on an average weekday sitting, 
by age and gender 
 

Age 

group 

(years) 

% who spend 7 hours or more on average per day sitting 

Males Females Persons 

% 95% CI % 95% CI % 95% CI 

Lower Higher Lower Higher Lower Higher 

18–24 33.5 28.0 39.4 44.0** 38.0 50.2 38.0** 33.9 42.3 

25–34 47.9** 42.3 53.6 30.5 26.4 34.8 38.9** 35.4 42.5 

35–44 45.9** 42.3 49.5 28.8 26.3 31.5 37.0** 34.8 39.3 

45–54 43.0** 39.8 46.2 30.0 27.8 32.3 36.3** 34.4 38.4 

55–64 31.4* 28.8 34.1 24.0* 21.9 26.2 27.6* 25.9 29.3 

65+ 19.8* 17.9 21.8 14.9* 13.5 16.4 17.3* 16.2 18.6 

Total# 37.2** 35.6 38.9 28.0* 26.7 29.3 32.6 31.5 33.6 

*More favourable than average  

**Less favourable than average  

Table 8 shows that there are associations between demographics and sedentary time 

spent, among Victorians (VicHealth, 2012). They found that Victorians who were more 

educated spent more sedentary time on weekdays. Forty-two percent of Victorians who 

were educated to university level reported higher amounts of time spent sitting 

compared to those who were educated up to TAFE/Certificate/Diploma (28.6%), 

completed high school (31.6%), and completed some high school or less (22.2%). In 

terms of labour force status, 39.4% are currently employed, 29.5% are unemployed, and 

41.2% students reported that they spent seven hours or more time sitting in a day. On 

the other hand, lower than average rates of sitting time were reported by those who were 

describing themselves as carrying out home duties (6.8%) or who were retired (16.3%). 

Taken together, statistics suggest that many employed people and students, spent 

significant amounts of sedentary time during weekdays. Those on lower incomes 

reported lower amounts of sitting – 26.5% of those with incomes of less than $20,000 

per annum reported spending seven hours or more sitting on a typical weekday – 

whereas 47.8% of those on annual incomes of over $100,000 reported spending seven 

hours or more a day sitting. When geographical factors were considered, the highest 

rates of sitting were seen in respondents living in inner and middle metropolitan areas 

(44.2%) and lowest rates of sitting in those from peri-urban areas (25.1%) and other 

regional areas (21.1%) (VicHealth, 2012). 
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Table 8 Percentage of respondents who spend 7 hours or more on an 
average weekday sitting by demographics 
 

Demographics  % 

95% Confidence 

Interval 

Lower Higher 

Education    

Some high school or less 22.2* 20.7 23.9 

Completed high school 31.6 29.0 34.3 

TAFE/Certificate/Diploma 28.6* 26.5 30.8 

University 42.0** 40.2 43.9 

Labour force status    

Currently employed 39.4** 38.1 40.8 

Unemployed 29.5 22.8 37.3 

Student 41.2 33.5 49.2 

Home duties 6.8* 5.2 8.9 

Retired 16.3* 15.2 17.5 

Geographic region    

Inner metropolitan 44.2** 40.1 48.2 

Middle metropolitan 37.5** 35.4 39.7 

Outer metropolitan 29.7 27.2 32.2 

Growth area 31.4 28.8 34.2 

Peri-urban 25.1* 22.9 27.5 

Regional city 29.3 27.1 31.7 

Regional other 21.1* 19.8 22.5 

Annual income    

<$20,000 26.5* 23.6 29.5 

$20,000–<$40,000 20.1* 18.1 22.3 

$40,000–<$60,000 25.7* 23.2 28.3 

$60,000–<$100,000 33.7 31.6 35.9 

$100,000+ 47.8** 45.4 50.2 

*More favourable than average  

**Less favourable than average  

Source: VicHealth (2012) 
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The literature described above and the summary table (Table 9) reveal that high-income 

countries like Sweden, the USA and Australia have a higher rate of physical inactivity. 

Among those, Australia has the highest rate of sedentary behaviour and insufficient 

physical activity. It is, therefore, important to develop and implement interventions 

appropriate for the adults of high-income countries like Australia, to motivate 

individuals to do more physical activity and to reduce the risk of NCD.  

Table 9 Summary for the prevalence of physical activity 
 

Author (Year) Country Level of PA 
Prevalence of 

PA 

Hagstromer, Oja, and 

Sjostrom (2007)  

Sweden  Accumulated 30 minutes 

per day moderate-intensity 

52% 

Brock et al. (2009) USA  Insufficiently physically 

active 

42.3% - 

65.3% 

51.4±5.6% 

Jones et al. (1998) USA  Moderate activity 32% - 38% 

Crespo, Keteyian, Heath, 

and Sempos (1996) 

USA  Leisure-time physical 

activity 

20% 

Australian Institute of 

Health and Welfare (2004a) 

Australia  Insufficiently active  54% 

Australian Bureau of 

Statistics (2010) 

Australia  Sedentary and low active  73% 

VicHealth (2012) Australia  Sitting ≥7 hours in a day 32.6% 

 

However, there are different kinds of physical activities including walking, running, 

swimming, tai chi and gardening. Focus should be given to one target behaviour, so that 

target audiences do not dilute their focus from the target behaviour. For this reason, this 

study has chosen a single physical activity – walking – as its target physical activity 

behaviour. Walking is the most common and simple health behaviour that can reduce 

the risk of NCD and health care costs (Lee & Buchner, 2008). Walking is also more 

feasible and popular compared to other types of physical activity.  
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Walking has been discussed in previous sections along with the findings on other 

physical activity. Hence, the following section will discuss the literature based only on 

research about walking in high-income countries.  

2.5  Walking  

The CDC/ACSM recommended that 30 minutes or more of physical activity could be 

accumulated from multiple bouts of at least 10 minutes. The main example of moderate-

intensity physical activity in the CDC/ACSM study was brisk walking at 3 to 4 miles 

per hour for adult (Lee & Buchner, 2008).  

In the USA, 34% of the population had been found as regular walkers who meet 

recommended levels of walking, 45.6% occasional walkers who walk but do not meet 

recommended levels, and 20.7% never walkers who never walked for physical activity. 

There were no gender differences between regular walkers and never walkers. Regular 

walkers were more likely than never walkers to be young (Eyler, Brownson, Bacak, & 

Housemann, 2003).  

In Australia, people do not walk up to recommended levels even though they feel safe 

walking around their local area during daytime (VicHealth, 2012). Moreover, it is 

alarming that the walking rates of adult Australians has decreased over time. For 

example, adult Australians walked on average 7.0, 6.2, 5.7, and 5.5 hours in the two 

weeks prior to the survey in 1989-90, 1995, 2001, 2004-05, and 2007-08 respectively 

(Australian Institute of Health and Welfare, 2012).  

It becomes clear from the above discussion that sedentary behaviour, physical inactivity 

or insufficient physical activity including walking is one of the risk factors for NCD. 

There are many risk factors of NCD, some of these are not modifiable such as age, sex, 

genetic predisposition, and some are modifiable (Australian Institute of Health and 

Welfare, 2012) through behaviour change, such as diet, smoking and walking. Hence, 

modifiable behaviours are the target risk factors for behaviour change researchers. 

Theory-based behaviour change interventions are found to be more effective compare to 

non-theory-based intervention (Marteau, Dieppe, Foy, Kinmonth, & Schneiderman, 

2006). However, the efficacy of behaviour change models for bringing sustainable 

health outcomes warrants ongoing research attention. Therefore, the following section 

will discuss existing behaviour change models used in health behaviours. This 

discussion will provide background for the selection of an appropriate theoretical model 
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to inform the current study whose aim is to design a walking behaviour change 

intervention.  

2.6  Theories of Behaviour Change  

Behavioural interventions have been found to be effective to change individual’s 

unhealthy behaviour into behaviours that promote health in society and ultimately 

reduce the risk of diseases, mortality, morbidity, and health expenditure. Marteau et al. 

(2006) suggested that theory based behavioural interventions were to be more effective 

to change health behaviour than non-theory based interventions, and the application of 

behavioural interventions was more beneficial in terms of cost reductions in health 

system, empowering people, and increasing individual’s health (Marteau et al., 2006).  

In the context of the prevention of NCD, Marteau et al. (2006) found that behavioural 

interventions focussed on increasing physical activity and weight loss can reduce the 

incidence of diabetes more effectively than medication (Marteau et al., 2006). Marteau 

et al. (2006) also found that behavioural interventions employing reminder and prompt 

systems can reduce blood pressure more effectively compared to pharmacological trial 

among hypertensive patients (Marteau et al., 2006). Dunn, Andersen, and Jakicic (1998) 

found the lifestyle physical activity interventions were effective in increasing and 

maintaining levels of physical activity that meet or exceed public health guidelines for 

physical activity (Dunn et al., 1998). However, Marteau et al. (2006) noted that 

behavioural interventions employing a randomized trial design were rare (Marteau et 

al., 2006). Furthermore, Holdershaw, Gendall, and Wright (2011) also show that 

intentions do not always lead to behaviour (in the context of blood donation). Taken 

together, there is an ongoing need for researchers to review the features of different 

behaviour change models in different contexts.  

Aunger and Curtis (2007) reviewed the characteristics of health promotion behaviour 

change theories and models and categorised those as single construct, multi-construct, 

multi-level, segmentation, community, and process approaches (Aunger & Curtis, 

2007). Table 10 has been adopted from Aunger and Curtis (2007) which describes the 

objectives of behaviour change theories, primary sources, and the domains of use. This 

table also informs which theories explain the determinants of behaviour and which 

theories explain behaviour change that may be rare in the literature of behaviour change 

theory.   
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Table 10 Behaviour change theories and models with the description of objective, primary sources and domains of use 

Theory Behaviour Change Objective Primary Source Domains of Use 

Single Construct    

Locus of control  To increase an individual’s degree of internal control Rotter, 1996 General 

Cognitive 

Adaptation Theory 

To increase cognitive adaptation (i.e., optimism, self-esteem 

and self-control) 

Taylor, 1983 General 

Conservation of 

Resources Theory 

To decrease an individual’s sense of threat against resources 

held 

Hobfoll, 1989 Work vs. family  

Effort-Reward 

Imbalance  

To increase an individual’s sense of effort-reward imbalance 

and hence cease practicing an undesirable behaviour 

Siegrist, 1996 Work 

Intrinsic Motivation 

Theory 

To find means of increasing people’s natural enjoyment of the 

desired behaviour 

Deci, 1975 Education 

Goal-setting Theory To get people to set themselves precise, difficult, health-

enhancing goals 

Locke, 1968 General 

Implementation 

Intentions 

To induce people to form intentions that promote a desired 

behaviour 

Gollwitzer, 1999 General 

Fear Appeal Theory To scare people with threats to their health and well-being Witte, 1992 Civil obedience  
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Table 10 Behaviour change theories and models with the description of objective, primary sources and domains of use 

Theory Behaviour Change Objective Primary Source Domains of Use 

Operant 

Conditioning 

To create reinforcement contingency schedules that induce 

desirable habits/behaviours 

Skinner, 1938 General 

Social Comparison 

Theory  

To get people to compare themselves to healthy models Festinger, 1954 General 

Social Norms To use messages to correct misperceptions concerning the 

behaviour of others in the social group 

Perkins & 

Berkowitz, 1986 

Substance abuse, safe 

driving 

Cognitive 

Dissonance 

To get individuals to experience greater dissonance and hence 

make them more likely to attempt to reduce it by changing their 

behaviour 

Festinger, 1957 Smoking cessation 

Multi-Construct    

Health Belief Model To increase perceived susceptibility to a threat or its perceived 

severity and hence motivate actions to reduce such threats 

Hochbaum, 1956 General 

Theory of Reasoned 

Action/Planned 

Behaviour 

To influence attitudes about the likelihood that the behaviour 

will have the expected outcome 

Ajzen & Fishbein, 

1973 

General 

Social Cognitive 

Theory  

To increase a person’s sense of self-efficacy or to reduce 

barriers to the desired behaviour 

Bandura, 1977 General 
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Table 10 Behaviour change theories and models with the description of objective, primary sources and domains of use 

Theory Behaviour Change Objective Primary Source Domains of Use 

Information-

Motivation-

Behavioural Skills 

Model 

To increase people’s perception of risk of non-compliance, 

degree of education, attitudes or perception of norms that might 

promote the desired behaviour 

Fisher & Fisher, 

1993 

HIV/AIDS 

Theory of 

Interpersonal 

Behaviour  

To change habits, facilitating conditions or attitudinal beliefs 

that support desirable behaviour 

Triandis, 1977 General 

Social Influence 

Approach  

To find ways to increase the tendency of people to find rewards 

in their relationships with those who represent healthy 

influences on them 

Lewis, 2002 General 

Multi-Construct 

Elaboration 

Likelihood Model 

 

To produce persuasive messages that cause enduring, desirable 

attitude changes 

 

Petty & 

Cacioppo, 1986 

 

Outside health 

Social Regulation 

Theory  

To induce a new health goal or increase the perceived 

discrepancy between current conditions and an existing health 

goal 

Carver & Scheier, 

1981 

General 

Transactional 

Theory of Stress and 

Coping  

To increase people’s tendency to seek relevant information, 

their degree of optimism, perceived coping resources, or 

evaluation of the controllability of threats 

Lazarus, 1966 Work 
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Table 10 Behaviour change theories and models with the description of objective, primary sources and domains of use 

Theory Behaviour Change Objective Primary Source Domains of Use 

Multi-Level    

Ecological Models  To change the physical, built or socio-political environment in a 

way that promotes desirable behaviour 

McLeroy, Bibeau, 

Steckler, & 

Glanz, 1988; 

Stokols, 1992; 

Hovell, Wahlgren 

& Gehrman, 2002 

Obesity, physical 

activity 

Risk and Protective 

Factor Model 

To reduce the influence of risky conditions and increase the 

influence of protective factors on individuals 

Catalano & 

Hawkins, 1996 

Adolescent drug 

abuse, violence and 

delinquency 

Resilience  To increase the capacity all individuals have for healthy 

development; to promote the characteristics of  families, 

schools, and  communities which foster this resilience 

Werner & Smith, 

1982; Bernard, 

2004 

Adolescent drug 

abuse, violence and 

delinquency 

Segmentation 

Stages-of-Change  

 

To design and implement interventions which target specific 

segments of people and hence move them to the next stage of 

change 

 

Prochaska & 

DeClementa, 

1983 

 

Smoking cessation 
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Table 10 Behaviour change theories and models with the description of objective, primary sources and domains of use 

Theory Behaviour Change Objective Primary Source Domains of Use 

Diffusion of 

Innovation  

To get early adopters to adopt the target behaviour and  hence 

begin the diffusion of the behaviour through the population 

Rogers, 1995 Technological 

innovations 

Community    

Community 

Building and 

Organisation  

To empower communities by building their capacity to identify, 

mobilize and address their own problems through structures for 

community dialogue and civic participation 

Minkler & 

Wallerstein, 2002 

General 

Gender and Power 

Theory 

To reduce women’s exposure to socio-economic, behavioural 

and personal risk factors associated with being female  

Connell, 1987 HIV/AIDS 

Social Networks and 

Social Support 

To increase the size, density and supportiveness of personal 

networks 

Heaney & Israel, 

2002 

General 

Process    

PRECEDE-

PROCEED 

To base public health interventions on a properly executed 

planning and evaluation process responsive to an appropriate 

model of behaviour 

Greene & 

Kreuter, 1991 

Planning and 

Evaluation  

RE-AIM To improve reach and adoption rate, and to improve programme 

implementation, efficacy and maintenance 

Glasgow, Vogt & 

Boles, 1999 

Planning and 

Evaluation  
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Table 10 Behaviour change theories and models with the description of objective, primary sources and domains of use 

Theory Behaviour Change Objective Primary Source Domains of Use 

Process  

Social Marketing 

 

To influence people to voluntarily engage in healthy behaviours 

 

Kotler, 2002 

 

General 

Community 

Coalition Action 

Theory 

To create or enhance coalitions such that they effectively 

implement change programmes which improve community 

health 

Butterfoss & 

Kegler, 2002 

General 

Participatory Action 

Research 

To involve all relevant parties in actively examining together 

how some feature of the community can be changed by 

critically reflecting on its historical, political, cultural, 

economic, geographic and other contexts 

Kemmis & 

McTaggart, 1988 

General 
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Aunger and Curtis (2007) conducted a systematic review on the published literature of 

behaviour change, and developed a Generic Meta-Model. Aunger and Curtis (2007) 

found that behaviour change theories which were categorized as a process approach 

tend to include all of the components of the Meta-Model and so in that respect are the 

most complete theories of behaviour change.   

Process approaches consider behaviour ‘change’ rather than behaviour ‘determination’ 

as an explicit output. Process models have two elements (1) they guide the design and 

evaluation of an intervention program and (2) they incorporate a behaviour change 

model, which considers altering environment and/or psychological constructs for 

changing behaviour. Social marketing is such a framework which guides the design of 

an intervention and explains change in behaviour. Thus, social marketing is an 

influential process approach to behaviour change.  

Social marketing mainly applies the principles and tools of commercial marketing to 

achieve socially desirable goals (Donovan & Henley, 2003). There are many definitions 

of social marketing (Dann, 2010). Lee and Kotler (2011) defined “Social Marketing as a 

process that uses marketing principles and techniques to influence target audience 

behaviours that will benefit society as well as the individual. This strategically oriented 

discipline relies on creating, communicating, delivering, and exchanging offerings that 

have positive value for individuals, clients, partners, and society at large” (p. 7).  

Like different definitions, various frameworks of social marketing have been developed. 

Figure 2 presents the characteristics of three commonly adopted social marketing 

frameworks. 
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Andreasen, 2002  
National Social 

Marketing Centre, 2009 
 Lee & Kotler, 2011 

     

Behavioural Objective  Behaviour  Objectives and Goals 

     

Audience Research 

 Customer Orientation  Target Audience 

    

 Insight  Situation Analysis 

     

Segmentation  Segmentation   

     

Exchange  Exchange   

     

Marketing Mix  Methods Mix  Strategic Marketing Mix 

     

Competition  Competition  Barriers, Benefits, Competition 

     

  Theory    

     

    Evaluation and Monitoring 

     

    Budgets and Funding 

     

    Background, Purpose, Focus 

     

    Desired Positioning 

     

    Implementation 

Figure 2 Comparison of SM frameworks 

Figure 2 shows that Andreasen (2002) proposed six benchmark criteria namely 

behavioural objective, audience research, segmentation, exchange, marketing mix and 

competition. The six social marketing benchmarks proposed by Andresen (2002) serve 

as a framework that can be used to assess the extent that social marketing has been 

applied in an intervention.  For example, Kubacki et al. (2015) assessed the extent that 
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social marketing benchmarks are used in interventions aiming to reduce alcohol 

problem drinking. The National Social Marketing Centre (2009) proposed an extended 

framework with eight benchmark criteria i.e. behaviour, customer orientation, insight, 

segmentation, exchange, method mix, competition and theory. While Lee and Kotler 

(2011) proposed a different framework with ten criteria such as objective and goals, 

target audience, situation analysis, strategic marketing mix, barriers-benefits-

competition, evaluation and monitoring, budgets and funding, background-purpose-

focus, desired positioning and implementation. The UK’s National Social Marketing 

Centre (2009) framework extends upon Andreasen’s (2002) framework splitting 

audience research into customer orientation and insight which may not added extra 

value as these do not offer mutually exclusive categories for the purposes of 

classification (Carins and Rundle-Thiele, 2014), and has added theory as a criteria in its 

framework. Thus, the National Social Marketing Centre (2009) indicates the lack of 

theory in Andreasen’s (2002) framework.Lee and Kotler’s (2011) framework has ten 

criteria, many of which are not unique to social marketing since the evaluation and 

monitoring, budgets and funding, background-purpose-focus, and implementation are 

commonly found in any behaviour change project. Moreover, the Lee and Kotler (2011) 

framework has missed two important social marketing principles i.e. segmentation and 

exchange, which are included in the frameworks developed by Andreasen (2002) and 

later expanded upon by the National Social Marketing Centre (2009) However, these 

three social marketing frameworks share three common benchmark criteria including 

behavioural objective, customer orientation, insight, marketing mix, barriers, benefits 

and completion. The Andreasen (2002) framework covers many of the principles of the 

National Social Marketing Centre (2009) framework except theory and can realise 

behaviour change when it is applied to its full extent (Carins & Rundle-Thiele, 2014). 

Thus, it would be worthwhile to explore whether ‘exchange’ which is missing in the 

Lee and Kotler’s (2011) framework, and ‘theory’ which is missing in Andreasen’s 

(2002) and Lee and Kotler’s (2011) frameworks warrant consideration for social 

marketing practitioners and researchers. Therefore, the current thesis intends to study 

those common benchmark criteria through comprehensive formative research. The 

comprehensive formative research will include four independent studies (1) narrative 

literature review of theory effectiveness about walking behaviour, (2) narrative 

literature review of constructs effectiveness about walking behaviour change (3) 

qualitative customer insights about benefits and barriers of walking behaviour, and (4) 

quantitative insight about associated factors of physical activity.  
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2.7  Conclusion  

This chapter has reviewed literature from public health showing the burden of four 

prominent non-communicable diseases such as diabetes, heart disease, hypertension, 

and overweight and obesity. It is important to note that one broadly agreed upon 

measure of non-communicable diseases such as hypertension and overweight/obesity is 

not evident in the literature. For example, taking a blood pressure reading from only 

measure may not yield and accurate blood pressure measurement since participants may 

feel stressed while a sphygmomanometer is being used for the first time. Some 

recommend that blood pressure readings should be taken three times in the sitting 

position and the average of the last two measurements should be taken in order to 

improve accuracy (Yates et al., 2009). Likewise, BMI as a measure of overweight and 

obesity is disputed. Participants who have more muscle than fat in their body may be 

categorised as overweight and obese according to the BMI measure (Rothman, 2008). 

Alternatively, measures of waist circumference or waist-to-hip ratio are recommended 

by some to measure overweight and obesity (Hu, 2008). This chapter has also showed 

the link between the non-communicable diseases and moderate level of physical activity 

i.e., walking. Review of the walking literature has reported in this chapter has depicted 

the poor rate of walking among adults that requires the implementation of walking 

behaviour change intervention based on behaviour change theory. Review of the 

theories of behaviour change literature has informed us that the theory which explains 

process or change of behaviour like social marketing does is better that the theory which 

explains the constructs of behaviour. In the same review, formative research has been 

identified as an important part of the development of behaviour change intervention. 

However, formative research has not been found to be conducted for developing an 

intervention gathering insights from different viewpoints such as evidence base, 

qualitative perception to and quantitative explanation of the targeted behaviour. Hence, 

taking account of the viewpoints this thesis intends to conduct a formative research 

study which would be comprehensive and rigorous. The following chapter will describe 

the methodology – how this comprehensive formative research study was conducted in 

this thesis.  
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Chapter 3: Methodology  

3.1  Introduction 

This chapter provides an overview of the methods used in four studies that includes the 

section 3.1 Introduction, 3.2 Research Philosophy, 3.3 Research Overview, 3.3.1 

Studies 1 and 2: Narrative literature reviews, 3.3.2 Study 3: Insights into the perceived 

benefits and barriers of walking, 3.3.3 Study 4: Examining the factors associated with 

walking, 3.4 Research Ethics, and 3.5 Conclusion. These sections are briefly presented 

below. 

3.2  Research Philosophy  

It is important to understand researchers’ philosophical stance to understand the 

direction of research such as how physical activity including walking behaviour of 

overweight and obese adults may be changed through an intervention. Ontology or 

reality of the behaviour change should be investigated from the approaches of human 

imagination or perception and concrete structure. Brennan, Voros and Brady (2011) 

consider five main paradigms namely positivism, post-positivism, criticalism, 

constructivism and participatory for social marketing research. The aim of the thesis is 

to conduct a comprehensive formative research study that incorporates evidence based 

on past research experience, participants’ perceptions to examine the concrete structure 

of behaviour using different and multiple data collection methods i.e., literature review, 

qualitative semi-structured interviews and online surveys . Thus, this thesis has used 

two quantitative and one qualitative method, which are considered as methodological 

pluralism. Therefore, post-positivism is the stance taken for this thesis (Wildemuth, 

1993).  

3.3  Research Overview 

The aim of this thesis is to conduct a comprehensive formative research study that 

incorporates participants’ perceptions relating to physical activity behaviour and 

evidence from past researcher experiences collected via a literature review. The specific 

objectives of the thesis are (1) to determine which theories and constructs have been 

used effectively to change walking behaviour, (2) exploring participants perceptions of 

the benefits and barriers associated with walking and to understand how overweight and 

obese people may be motivated to walk, and (3) determine which factors are related to 

walking and PA behaviour in general. A methodological overview is provided next.  
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3.3.1  Studies 1 and 2: Narrative Literature Reviews 

The aim of the two studies was to assess the effectiveness of theories and constructs in 

achieving changes in walking behaviour. Walking behaviour change interventions were 

reviewed to fulfil the aims of the Studies 1 and 2. Walking behaviour change 

interventions were searched with the key words “walking promotion” and “pedometer” 

through PubMed, a web-based gold standard database for searching control trials 

(Robinson & Dickersin, 2002), in March 2012. The search was limited to peer-reviewed 

academic journal articles published in the last five years. There are available reviews of 

five years’ evidence on the built environment correlates of walking from 2002 to 2006 

(Saelens & Handy, 2008). Articles based on qualitative research methods, non-

intervention, physical activity other than walking, children as participants and articles 

not in English were excluded from the review because the review focused on the 

empirical interventions which aimed to increase walking among adults. Initially 87 

articles were found. All search results were downloaded to EndNote. Duplicate search 

results were identified and removed. Titles and abstracts of the remaining articles were 

reviewed to locate articles that met the study aim, namely they evaluated the efficacy of 

interventions. Forward searching was conducted using both the author and intervention 

name within Google Scholar and the university library database to look for additional 

information on the interventions. Finally, the full texts of 25 relevant articles were 

downloaded to review and information was extracted. Data related to authors, year of 

publication, research design, participants’ age in years, reported theory use in the 

intervention, intervention components, intervention period, measures of both dependent 

and independent variables and walking as the outcomes of all the interventions were 

extracted by reading the full article. Extracted data were analysed to identify the 

effectiveness of the behaviour change theories and psychosocial constructs used in the 

interventions. Effectiveness of the interventions was measured in terms of the changes 

in walking behaviour. Not effective, partially effective and fully effective were 

categorized if walking behaviour did not change due to the intervention, if there was 

within-group change but no between-group significant change, and if there were both 

within- and between-group significant changes respectively. 

3.3.2  Study 3: Insights into the Perceived Benefits and Barriers of Walking 

The aim of the study was exploring consumer perceptions. Semi-structured, face-to-face 

individual interviews were employed. Fifteen overweight and obese participants living 

in Brisbane and Logan city council areas were purposively selected with the help of 
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general practitioners and colleagues, aiming to collect unique information relevant to 

overweight and obesity (Suen et al, 2014).  

Interviews were conducted at a university campus or in participants’ houses depending 

on the participants’ preferences. Questions related to the cost, benefits, barriers, 

competition and promotion of walking were asked. Interviews were recorded using a 

digital voice recorder and all interviews were transcribed verbatim to enable thematic 

analysis. At the end of each interview, participants were asked to summarise the 

discussion, and write down the barriers, benefits, cost, and competition they perceived 

related to walking using a proforma sheet. 

Content and thematic analyses procedures were used to explore barriers, benefits, costs 

and competitions, intrinsic motivational factors and how to increase walking of 

overweight and obese adults respectively. The content of the summaries was coded. 

Codes were labelled to identify themes of interest for each category of interest in the 

current study, namely the barriers, benefits, costs and competitions to walking. The 

frequency of the categories was assessed to obtain the prevalence of the categories 

under each theme (Namey, Guest, Thairu, & Johnson, 2007). Text of all interviews 

were read, copied and pasted in a Microsoft Excel file. Interesting, relevant and unusual 

concepts and issues in the Excel file were coded (Braun & Clarke, 2006; Irvine, Warber, 

Devine-Wright, & Gaston, 2013). Similar and overlapped codes were grouped together 

to identify categories (Craike, Hose, Courneya, Harrison, & Livingston, 2013). Each 

category was described following a traditional interpretive method with supporting 

quotations. 

3.3.3  Study 4: Examining the Factors Associated with Walking  

The purpose of the study was to assess the current physical activity status and factors 

that can be associated with walking in an Australian adult population. A cross sectional 

research design was employed. Potential participants who were living in Brisbane, 

Logan and the Gold Coast council areas of South East Queensland respectively were 

targeted for the study. Sample size was calculated on the basis of F tests – Linear 

multiple regressions: Fixed model, R2 increase with 80% power and α 0.05 for the effect 

size of 0.10. Calculation of the sample size reported that total 196 and 86 participants 

were required for 10% and 25% effect sizes to run multiple regression analyses 

respectively. Finally, 531 participants were recruited through email invitation to 

participate in an online survey. Initially, frequency, percentage, mean, median, standard 

deviation and rage were calculated to examine the data and all variables. One-way 
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ANOVA, independent-samples t-test and chi square test were applied to compare group 

differences within age, sex, ethnicity, marital status, income level, educational 

attainment, type of occupation, employment status, level of obesity and level of 

sedentary behaviour, and their significance in walking, moderate PA, vigorous PA and 

total PA. Pearson Product-moment correlation was employed to identify relations of 

age, number of children and grandchildren to look after, BMI, walkability, family 

support, friend support, social support with walking, moderate PA, vigorous PA, total 

PA and sedentary behaviour. Multiple linear regression models were deployed to 

identify predictors of walking and PA.   

3.4  Research Ethics 

Ethical clearance from the Human Research Ethics Committee of the University was 

obtained to commence Studies 3 and 4 (MKT/22/13/HREC). In addition, participants 

were informed about the aim of the study, benefits, risk, confidentiality and the nature 

of participation, which was voluntary. Written consent was also taken from participants 

before commencing data collection using approved mechanisms for semi-structured 

interviews and online surveys.  

3.5  Conclusion  

The current chapter described the philosophical stance of the author, overview of 

research methods including research design, sampling, participants, data collection, 

variables, data processing and data analysis used in the four linked studies. Detailed 

descriptions of the studies including research background, findings and results with 

recommendations are presented in following four sequential chapters.  

  



37 

 

Chapter 4: Narrative Literature Review – Theory Effectiveness 

Introduction  

Generally, the purpose of literature review is to understand what is known, what is 

unknown and the gap in knowledge related to the topic of interest. However, in social 

marketing the purposes of literature review can be constructing behavioural objectives 

and goals, understanding situation, finding competitions and looking for appropriate 

theories and constructs. Thus, the current chapter describes how competitions amongst 

behavioural theories were explored through literature review. 
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4.1  Abstract 

There is mixed evidence with some suggesting walking can be increased up to the 

recommended level through interventions based on behaviour change models and others 

showing partial or no effects (Arbour & Martin Ginis, 2009; Merom et al., 2009; Ornes 

& Ransdell, 2010). Taken together, prior studies suggest that ongoing research attention 

is warranted. Walking behaviour change intervention studies were searched using key 

search words “walking promotion” and “pedometer” in PubMed database in March 

2012. Initially, 87 articles were found and 25 walking behaviour change articles were 

reviewed. Results of the review suggest that theory-based interventions may be more 

effective compared to non-theory-based interventions. Transtheoretical Model and 

Social Cognitive Models were used predominantly in walking behaviour change 

interventions. The review also indicates that using single theory may be better than 

using multiple theories in a single intervention.  
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Walking, Behaviour change theory, Effectiveness, Review 
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4.2  Introduction 

Chronic diseases are the leading cause of death among adults in the world (World 

Health Organization, 2011a), mostly in middle- and high-income countries (World 

Health Organization, 2011b). Of further concern, the burden of chronic disease is 

rapidly rising in low- and middle-income countries (Alwan et al., 2010). While clinical 

interventions such as treating chronic diseases with medicine and surgery can cure 

chronic diseases, these are expensive, have side effects, and most importantly clinical 

interventions are not equally accessible across socioeconomic groups (Schroeder, 2007). 

Interventions focusing on changing peoples’ health behaviour such as the recommended 

level of walking, 30 minutes per day, 5 days per week (Pate et al., 1995) or 10,000 

steps/day (Tudor-Locke et al., 2011) have been found to be successful in reducing 

morbidities and mortality related to chronic diseases including physical and mental 

illness (Brisson & Tudor-Locke, 2004; Galper, Trivedi, Barlow, Dunn, & Kampert, 

2006) and health care costs (Lee & Buchner, 2008). However, people do not walk 

regularly up to recommended levels. For example, in the USA the national prevalence 

of insufficient physical activity is on average 51.4±5.6% (Brock et al., 2009). This is 

consistent with Australia, where current evidence suggests that people do not walk up to 

recommended levels (VicHealth, 2012). Moreover, walking rates appear to be 

decreasing over time in Australia. Adult Australians walked on average 7.0 hours in 

1989-90 and 5.5 hours in 2007-08 in the two weeks prior to the survey (Australian 

Institute of Health and Welfare, 2012). It is, therefore, important to change people’s 

walking behaviour to reduce the risk of chronic diseases. 

Behavioural interventions have been shown to reduce costs in the health system 

(Marteau, Dieppe, Foy, Kinmonth, & Schneiderman, 2006). Among behavioural 

interventions, Marteau et al. (2006) identified that theory based behavioural 

interventions are more effective in changing health behaviour than non-theory based 

interventions. Marteau et al. (2006) notes that behavioural interventions employing a 

randomized trial design are rare (Marteau et al., 2006). Furthermore, it is also costly and 

nearly impossible to test empirically the effectiveness of behaviour change theories 

against each other in a single intervention. Taken together, there is an ongoing need to 

review the features of different behaviour change theories used in walking interventions 

and their effectiveness in increasing walking. Hence, the following section will 

demonstrate how walking behaviour change interventions were located and then 

reviewed to examine the features and the effectiveness of behaviour change theories. 
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4.3  Methods 

Walking behaviour change interventions were searched with the key words “walking 

promotion” and “pedometer” through PubMed, a web-based gold standard database for 

searching control trials (Robinson & Dickersin, 2002), in March 2012. The search was 

limited to peer-reviewed academic journal articles published in the last five years. There 

are available reviews of evidence on the built environment correlates of walking from 

2002 to 2006 (Saelens & Handy, 2008). Articles based on qualitative research methods, 

non-intervention, physical activity other than walking, children as participants and 

articles not in English were excluded from the review because the review focused on the 

empirical interventions which aimed to increase walking among adults. All search 

results were downloaded to EndNote. Duplicate search results were identified and 

removed. Titles and abstracts of the remaining articles were reviewed to locate articles 

that met the study aim, namely they evaluated the efficacy of interventions. Forward 

searching was conducted using both the author and intervention name within Google 

Scholar and the university library database to look for additional information on the 

interventions. Full texts of the relevant articles were downloaded to review and 

information was extracted. Data related to authors, year of publication, research design, 

participants’ age in years, reported theory use in the intervention, intervention 

components, intervention period, measures of both dependent and independent variables 

and walking as the outcomes of all the interventions were extracted by reading the full 

article. Extracted data were analysed to identify the effectiveness of the behaviour 

change theories used in the interventions. Effectiveness of the interventions was 

measured in terms of the changes in walking behaviour. Not effective, partially effective 

and fully effective were categorized if walking behaviour did not change due to the 

intervention, if there was within-group change but no between-group significant change, 

and if there were both within- and between-group significant changes respectively.   

4.4  Results and Discussion 

Initially, 87 articles were found following the search strategy described in the method 

section above. After reviewing the titles and abstracts of all 87 articles, 25 studies, 

which measured walking as behaviour, were identified as relevant to the evaluation of 

walking behaviour change interventions. A summary of the interventions that were 

reviewed is presented in Table 11.   
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Table 11 Summary of literature review on walking promotion interventions 
 

Author (year) Design 

A
g
e 

(y
ea

rs
) 

Intervention 

Measures Outcomes 

E
ff

ec
ti
v
en

es
s 

 

Theory Component 

D
u
ra

ti
o
n
 

(w
ee

k
s)

 

Arbour, 

Martin Ginis 
(2009) 

Single blind 

RCT 

48.17 Implementation 

intentions  

Advice to achieve a 

goal of 3500 
additional pedometer 
steps on 3 days/week 

and verbal 
encouragement.  

6 Pedometer  Experimental group 

increase walking in first 
6 weeks compared to 
control group 

 

+ 

Darker et al. 

(2010) 

Waiting-list 

control RCT 

16-65 Theory of 

Planned 
Behaviour 
Extended  

Motivational 

interviewing, goal 
setting, action 
planning and coping 

planning strategies   
 

5 Pedometer, 

Neighbourhood 
Physical 
Activity (NPA) 

Questionnaire 

There was a significant 

difference in the number 
of minutes walked and 
number of steps between 

the intervention and 
control groups. The 

intervention resulted in a 
large increase in the 
number of minutes spent 

walking. Although level 
of increase was not 

maintained.  

 

+ 
≠ 

De Cocker et 
al. (2008) 

RCT 18+ Social 
Cognitive 
Theory 

Information about 
the importance of 
PA for health, the 

‘10000 steps/day’ 
recommendation and 

20 tips on how to 
increase PA and 

3 Pedometer, 
IPAQ 

A strong time effect was 
found, shows increases in 
minutes/week walking, 

minutes/week moderate, 
and minutes/week 

vigorous PA in both 
conditions. 

 
+ 



42 
 

Table 11 Summary of literature review on walking promotion interventions 
 

Author (year) Design 

A
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e 
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Intervention 

Measures Outcomes 
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es
s 

 

Theory Component 

D
u
ra

ti
o
n
 

(w
ee

k
s)

 

advice to set walking 

goals 
 

De Greef et 
al. (2011) 

RCT 62±9  Motivational 
Interview, lifestyle 

plan, telephone 
support and 

pedometer  

24 Pedometer, 
Accelerometer, 

IPAQ  

The intervention group 
increased their steps/day 

by 2744, while the 
control group decreased 

by 1256. The effect 
remained after 1 year 
with an increase of 1872 

steps/day in the 
intervention group and a 

decrease of 1275 in the 
control group. The 
intervention group 

increased their total PA 
by more than 20 min/day 

over the short-term and 
more than 10 min/day 
over the intermediate-

term. At the same time 
the control group 

decreased short-term (16 
min/day) and 
intermediate-term (49 

 
+  



43 
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Author (year) Design 
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e 
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Intervention 

Measures Outcomes 
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v
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s 

 

Theory Component 

D
u
ra

ti
o
n
 

(w
ee

k
s)

 

min/day) total PA. The 

intervention group was 
12 min/day less 
sedentary compared to 

their baseline 
accelerometer levels 

while the control group 
had increased sedentary 
behaviour by 48 min/day 

Estabrooks et 

al. (2008) 

 18+ Social 

Cognitive 
Theory, 

Diffusion 
Theory  

Newsletter includes 

fun messages, 
activities to increase 

PA, weekly team 
mileage update and 
flexibility to select 

team  
 

8 The Centers for 

Disease 
Control and 

Prevention 
Behavioral 
Risk Factor 

Surveillance 
Survey 

questions 

Walk Kansas participants 

from the 15 randomly 
selected counties 

increased minutes of 
moderate and vigorous 
activity between baseline 

and 8 weeks. However, 
the increase in moderate 

PA was significant for 
inactive and 
insufficiently active 

individuals; it was not 
significant for 

individuals who were 
already meeting PA 
guidelines at baseline. 

+ 
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Table 11 Summary of literature review on walking promotion interventions 
 

Author (year) Design 
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Intervention 

Measures Outcomes 
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Theory Component 

D
u
ra

ti
o
n
 

(w
ee

k
s)

 

 

Faghri et al. 

(2008) 

Pre-post  45+ Transtheoretica 

Model  

Pedometer, 

motivational 
messages through 
email and website 

and flexibility to 
choose walking 

speed and team  

10 Health history 

questionnaire  

There was a significant 

increase in the number of 
steps per week for weeks 
2, 3, 4, 5, 6 and 8 in 

comparison to baseline. 
The average steps per 

person per week reached 
23803 ± 1720 steps while 
the average steps per day 

during the working hours 
at baseline were 4185 ± 

174 steps. 

 

+ 

Furber et al. 
(2010) 

Double 
blinded RCT 

~65 Social 
Cognitive 

Theory  

Pedometer, step 
calendar, 

behavioural 
counselling, goal 
setting session and 

telephone support 

6 The Active 
Australia 

Questionnaire, 
Pedometer  

After 6 weeks, 
improvements in total 

physical activity time, 
total physical activity 
sessions, walking time 

and walking sessions in 
the intervention group 
were significantly greater 

than the control. At 6 
months, physical activity 

improvements from 
baseline remained 

+ 
=  
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Table 11 Summary of literature review on walking promotion interventions 
 

Author (year) Design 

A
g
e 
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) 

Intervention 

Measures Outcomes 

E
ff
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v
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s 

 

Theory Component 

D
u
ra

ti
o
n
 

(w
ee

k
s)

 

significant within the 

intervention group with 
no change in controls.  

Hemmingsson 
et al. (2008) 

 44.4±13.1 Transtheoretical 
Model  

Pedometer, walking 
promotion booklet 

and group 
counselling session.  

18 Pedometer  There was a linear 
increase by 136 steps/day 

in each passing week. 
The added support (AS) 

group also showed 
higher compliance with 
the 10000 steps/day 

recommendation than the 
standard support (SS) 

group (14% compared to 
0% at baseline, and 56% 
compared to 0% at 18 

weeks).   

+ 

Keller and 
Cantue (2008) 

Randomized 
and repeated 

measures  

45-70  Weekly walking 
session, athletic 

shoes and monthly 
educational sessions 

36 Physical 
Activity Recall 

and time 
walked 
according to 

the PA log, 

The number of minutes 
walked per week for “3-

day walking group” was 
63.72 and that for “5-day 
walking group” was 

129.15 though the goal 
was for walking 90 and 

150 minutes per week, 
respectively. 

- 
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Table 11 Summary of literature review on walking promotion interventions 
 

Author (year) Design 

A
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Intervention 

Measures Outcomes 

E
ff

ec
ti
v
en
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s 

 

Theory Component 

D
u
ra

ti
o
n
 

(w
ee

k
s)

 

 

Kolt et al. 

(2012) 

RCT ≥65  Transtheoretical 

Model  

Primary care PA 

prescription, 
telephone 
counselling 

12 Auckland 

Heart Study 
Physical 
Activity 

Questionnaire 

Leisure walking 

increased by 49.6 
min/wk for pedometer 
Green Prescription 

compared with 28.1 
min/wk for the standard 

Green Prescription.  

+  

Merom et al. 
(2007) 

RCT 30-65 Social 
Cognitive 

Theory  

Pedometer, weekly 
diaries, self-help 

booklet, and tips 
through mail and 
telephone 

12 The Active 
Australia 

Questionnaire 
(AAQ), The 
College 

Alumni 
Questionnaire 

(CAQ),  

There were significance 
within-group increases of 

all-purpose walking 
(APW) and leisure-time 
walking (LTW), but 

mean and median 
sessions and minutes 

changes were greatest in 
the walking program 
with pedometer (WPP) 

group. However, there 
were no significant 
between-group 

differences in regular 
LTW, except the WPP 

group increased 
significantly 

± 
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Table 11 Summary of literature review on walking promotion interventions 
 

Author (year) Design 
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Intervention 

Measures Outcomes 

E
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v
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s 

 

Theory Component 

D
u
ra

ti
o
n
 

(w
ee

k
s)

 

participation in other 

sports/recreations. 

Merom et al. 
(2009) 

RCT 30-65 Social 
Cognitive 
Theory  

Pedometer, weekly 
diaries, self-help 
booklet, and tips 

through mail and 
telephone 

12 Pedometer, 
The Active 
Australia 

Questionnaire 
(AAQ), The 

College 
Alumni 
Questionnaire 

(CAQ),  

Walking time at follow-
up was lower if 
streetlights or aesthetics 

were perceived to be 
“low” (-24% and -22% 

respectively) compared 
with “high”. Even in 
“low” aesthetic 

conditions, WPP 
participants were 

significantly more likely 
than controls to increase 
total walking time and to 

undertake regular 
walking, whereas in 

aesthetically pleasing 
environments, the 
between-group 

differences were non-
significant. 

± 

Ornes and 

Ransdell 
(2010) 

Pre-test, 

post-test 
quasi-

    Pedometer step 

counts 
 

Changes in self-efficacy 

as a result of the 
intervention did not 

-  
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Author (year) Design 

A
g
e 
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Intervention 

Measures Outcomes 

E
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v
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s 

 

Theory Component 

D
u
ra

ti
o
n
 

(w
ee

k
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experimental mediate walking 

behaviour.  
 

Perry et al. 
(2007) 

RCT, single 
blinded 

21-65 Social 
Cognitive 

Theory, 
Transtheoretical 

Model  

MI, booster 
telephone call, 

individualized and 
realistic goals, 

progress monitoring, 
individualized 
exercise 

prescription, weekly 
group walk, 

encouragement, 
positive 
reinforcement, 

weekly discussion, 
group T-shirt, 

encouragement to 
telephone each 
other, individualized 

and private advice 
session and 

reinforcement 
telephone call.  

12 12-minute 
walk test 

Women in the 
intervention group had a 

greater improvement in 
cardiorespiratory fitness 

compared with women in 
the comparison group 
 

+ 

Prestwich et RCT 23.44  Guideline for PA, 4 Self-Report Both intervention groups + 
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Author (year) Design 

A
g
e 

(y
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Intervention 

Measures Outcomes 

E
ff
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v
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es
s 

 

Theory Component 

D
u
ra

ti
o
n
 

(w
ee

k
s)

 

al. (2010) benefits through 

mobile text, 
implementation 
plan, 

implementation goal 
and text reminder 

 
 

Walking and 

Exercise 
Tables 
(SWET)  

 

increased their brisk 

walking compare to the 
control group. They 
increased the number of 

days on which they met 
the physical activity 

daily guidelines, through 
brisk and fast walking, 
significantly more than 

that of control group. 
Forty-two percent of the 

goal reminder group and 
45% of plan reminder 
group were benefited by 

at least an increase of 2 
days per week compared 

to 22% of control group.  

Puig-Ribera 
et al. (2008) 

RCT 31-58  PA guideline, 
walking map, 
pedometer, weekly 

goal, solution to 
barriers and 

professional support 

9 Pedometer  No significant group 
differences were found 
for changes in work-day 

step counts. However, 
significant increase in 

step counts 
(+659steps/day) were 
found among 

± 
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Table 11 Summary of literature review on walking promotion interventions 
 

Author (year) Design 
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D
u
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o
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(w
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k
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‘Sedentary–Low active’ 

participants when data 
from the two intervention 
groups were pooled. In 

contrast, there was a 
significant decrease (-

637step/day) in ‘Active’ 
participants and no 
change was found in 

‘Moderately Active’ 
participants.  

Ryder et al. 

(2008) 

 18-65 Social 

Ecological, 
Social 
Cognitive 

Theory 

Pedometer, walking 

recommendation, 
maps of local trails, 
and advertisement 

through poster, 
bookmarker, local 

newspaper and radio 
 

24 Pedometer  39.5% of participants 

indicated that they 
walked more since 
borrowing the 

pedometer, whereas 
60.5% reported walking 

about the same as before. 
None of the respondents 
reported walking less.  

 

± 

Samuels et al. 
(2011) 

RCT 27-68  Meeting principal 
investigator weekly, 

pedometer, feedback 
and accelerometer 

4 Pedometer, 
accelerometer  

The 10 K and 30 min 
groups increased step 

counts largely, whereas 
the bouts group changed 

+ 
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Author (year) Design 
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e 
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Intervention 

Measures Outcomes 
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s 

 

Theory Component 

D
u
ra

ti
o
n
 

(w
ee

k
s)

 

 

   

a small over the 

intervention period.  
 

Speck et al. 
(2010) 

Pre-post, 
non-

controlled  

  Pedometer, The 
10000 Steps© 

program materials, 
health promotional 

activities (walk and 
health fair, 
email/poster, raffle 

draw for incentive 
(athletic shocks, 

jackets, T-shirt and 
water bottle), 
motivational success 

stories, health snacks 
and prizes) 

21 Pedometer  The participants with 
medium and high activity 

levels maintained their 
level of activity during 

intervention, whereas 
those with low activity 
levels increased 44% of 

average daily steps. 
However, participants 

who reported < 7499/day 
were less likely to 
continue during the 

intervention.  
 

 

+ 

Spence et al. 
(2009) 

Solomon 
four-group  

30  Pedometer and 
instruction  

1 IPAQ, 
Pedometer  

Wearing pedometer 
increased self-reported 
walking. The average 

number of steps taken 
per day was 10293.  

+ 

Strath et al. 

(2011) 

Randomized 

pilot trial 

63.8±6.0 Transtheoretical 

Model, Social 

Educational PA 

literature 

12 Pedometer  Standard Education (SE) 

group did not differ in 

± 
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Author (year) Design 

A
g
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(y
ea

rs
) 

Intervention 
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Theory Component 

D
u
ra

ti
o
n
 

(w
ee

k
s)

 

Cognitive 

Theory  

(educational 

materials on the 
benefits of PA, how 
to make PA as part 

of daily life) 
pedometer, generic 

goal to increase PA 
up to 10000 
steps/day, 

individualized 
motivational 

literature (perceived 
barriers to PA and 
effective strategies 

to overcome it) and 
telephone contact to 

discuss barriers and 
strategies to 
overcome it with 

trained research 
assistant.  

accumulated steps/day 

following the 
intervention compared 
with the Pedometer (P) 

+SE group. P + 
Individualized Education 

(IE) group walked on 
average 2159 and 1684 
steps/day more than the 

SE and P+SE group 
respectively after 

intervention. P+IE+ 
Telephone feedback (T) 
group walked on average 

2488 and 2013 steps/day 
more than SE and P+SE 

respectively after 
intervention. Amount of 
walking of P+IE and 

P+IE+T Group did not 
differ significantly.  

Sugden et al. 

(2008) 

RCT 70-86 Self-regulation 

Theory  

Motivational 

techniques, goal 
setting techniques, 
barrier identification 

 Accelerometer  There was a greater 

increase in activity 
among the 20% target 
pedometer group 

+ 
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Theory Component 

D
u
ra

ti
o
n
 

(w
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k
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and overcome 

techniques, action 
plans, coping plans, 
pedometer, daily 

activity diary and 
telephone contact 

participants compared to 

the other groups without 
gaining statistical 
significance. The advice 

group met the target 58% 
of days compared with 

61% of days in the 
pedometer group. 
Among pedometer 

groups, the 10%, 15% 
and 20% target groups 

met 55%, 57% and 74% 
of their target level of 
walking.  

Tully et al. 

(2007) 

RCT  40-61  Pedometer and 

telephone 
consultancy 

12 

24 
48 

72 
96 

Pedometer  Change in walking was 

not reported. Systolic 
(5.0 mmHg for 3-day 

group and 6.0 mmHg for 
5-day group) and 
diastolic (3.4 mmHg for 

5-day group) blood 
pressure, and waist (2.6 

cm for 3-day group and 
2.5 cm for 5-group) and 
hip (2.4 cm for 3-day 

+ 
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D
u
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k
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group and 2.2 cm for 5-

day group) 
circumference were 
decreased significantly 

due to walking.  

Vallance et al. 
(2007) 

RCT   Standard 
recommendation for 

PA, Exercise for 
Health materials and 
pedometer  

12 Leisure Score 
Index (LSI) of 

the Godin 
Leisure-Time 
Exercise 

Questionnaire, 
Pedometer. 

 

PA increased by 30 
minutes/week in the 

standard 
recommendation (SR) 
group compared with 70, 

89 and 87 minutes/week 
in the print material 

(PM), pedometer (PED) 
and PM+PED groups 
respectively. For brisk 

walking minutes/week, 
all three intervention 

groups reported 
significantly greater 
increases than the SR 

group. Self-reported 
brisk walking minutes 

did not change in the SR 
group compared with an 
increase of 72, 93 and 58 

± 
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D
u
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o
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k
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minutes/week in the PM, 

PED and PM+PED 
groups respectively. 
There were no 

differences between any 
of the groups on 

objectively measured 
steps per day.  

Yates et al. 
(2009) 

RCT 65 
mean 

 Information leaflet 
(causes, 

consequences, 
timeline of IGT, 

benefits of PA to 
treat IGT, self-
efficacy beliefs, 

barriers to walking 
and self-regulatory 

strategies), 
pedometer, 
encouragement to 

set steps/day goal, 
group-based 

educational program 
and encouragement 
to set up time-based 

48 Pedometer, 
IPAQ 

Objectively measured 
walking, self-reported 

walking and overall 
MVPA increased 

significantly in 
intervention groups 
compared with those in 

the control group.  
 

+ 
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goals 

+ Effective, - Not effective, ± Partially effective, = Change maintained, ≠ Change not maintained, x walking change was not measured  
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4.4.1  Effectiveness of the Interventions 

Table 11 reveals that the majority (68%, n=17) of the interventions were able to 

successfully change walking behaviour by increasing the number of steps and time 

spent walking per day or week (Arbour & Ginis, 2009; Darker, French, Eves, & 

Sniehotta, 2010; De Cocker, De Bourdeaudhuij, & Cardon, 2008; De Greef et al., 2011; 

Faghri et al., 2008; Furber, Butler, Phongsavan, Mark, & Bauman, 2010; Hemmingsson, 

Hellenius, Ekelund, Bergstrom, & Rossner, 2008; Merom et al., 2009; Samuels, 

Raedeke, Mahar, Karvinen, & DuBose, 2011; Vallance, Courneya, Plotnikoff, Yasui, & 

Mackey, 2007; Yates, Davies, Gorely, Bull, & Khunti, 2009). For example, the Darker 

et al. (2010) study resulted in a large increase in the number of minutes spent walking 

while in the De Greef et al. (2011) study walking increased by 2,744 steps per day in the 

intervention group. While positive walking outcomes were observed for some groups of 

the population (De Greef et al., 2011) there were groups where interventions were 

ineffective. For example, inactive and insufficiently active participants increased their 

walking while active participants did not (Estabrooks, Bradshaw, Dzewaltowski, & 

Smith-Ray, 2008; Puig-Ribera, McKenna, Gilson, & Brown, 2008). Finally, some 

interventions were unsuccessful. For example, no significant difference between 

intervention and control groups was observed in the Merom et al. (2007) and Puig-

Ribera et al. (2008) studies. These mixed results suggest ongoing research attention is 

warranted.   

4.4.2  Effectiveness of the Theories   

Extracted data from the articles were analysed to examine the effectiveness of the 

theories in changing walking behaviour. Not effective, partially effective and fully 

effective were categorised if walking behaviour did not change due to the intervention, 

if there was within-group change but not between-group significant change, and if there 

were both within-and between-group significant changes respectively. Chi-square 

analysis was used to examine the group differences.  

Table 12 showed that differences in partially effective and fully effective in changing 

walking behaviour were found between theory based and non-theory based 

interventions, and single and multiple theory usage. Among the theories, the 

Transtheoretical Model was found to be more effective in changing walking behaviour. 

But the differences were not statistically significant due to the limited number of 

interventions in each cell of the cross-tab. Therefore, the frequencies and percentages of 

the usage of the interventions and their effectiveness were calculated.  



58 

 

Table 12 Cross-tab and chi-square of effectiveness 
 

  Effectiveness 

P-value 
Variable  Category  Not  

effective 

n (%) 

Partial  

effective 

n (%) 

Fully 

effective 

n (%) 

Theory used 
No 2 (100) 2 (33.3) 7 (41.2) 

.237a 
Yes 0 (0.0) 4 (66.7) 10 (58.8) 

Multiple theory 
No   2 (50.0) 8 (80.0) 

.520b 
Yes   2 (50.0) 2 (20.0) 

Name of theories  Implementation Intention  0 (0.0) 0 (0.0) 1 (5.9) .838c 

Social Cognitive Theory  0 (0.0) 2 (33.3) 2 (11.8) 

Social Cognitive Theory & 

Diffusion Theory  

0 (0.0) 0 (0.0) 1 (5.9) 

Social Cognitive Theory & 

Social Ecological Model 

0 (0.0) 1 (16.7) 0 (0.0) 

Social Cognitive Theory & 

Transtheoretical Model 

0 (0.0) 1 (16.7) 1 (5.9) 

Self-regulation Theory 0 (0.0) 0 (0.0) 1 (5.9) 

Theory of Planned Behaviour  0 (0.0) 0 (0.0) 1 (5.9)  

Transtheoretical Model 0 (0.0) 0 (0.0) 3 (17.6) 

a 4 cells (66.7%)  have expected count less than 5.  

b 3 cells (75.0%) have expected count less than 5. Computed only for a 2x2 table 

c 26 cells (96.3%) have expected count less than 5. 

 

Table 13 shows that among the 25 interventions 56% of the studies reported use of a 

behaviour change theory. Among the 14 studies which used behaviour change theory 

and assessed its effectiveness, 57% were fully effective and 29% were partially 

effective in changing walking behaviour. Among the 8 interventions which effectively 

changed walking behaviour Furber et al. (2010) reported the maintenance of changed 

walking behaviour at 6 month follow-up and Darker et al. (2010) reported sustained 

behaviour change at 6 week follow-up. Among the 11 interventions which did not 

report behaviour change theory use 64% were fully effective, 18% were partially 

effective and 18% were not effective in changing walking behaviour. While able to 

initially change behaviour none of the interventions that did not report theory use 
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achieved sustained walking behaviour change. The results presented in table 13 indicate 

that theory-based interventions may be more effective compared to non-theory-based 

interventions.  

Table 13 Effectiveness of the interventions which did and did not use theory 

Studies reporting  theory use Studies that did not report theory use 

Study  Effectiveness  Study  Effectiveness  

Arbour, et al., 2009 + De Greef, et al., 2011 + 

Darker, et al., 2010 +, = Keller, et al., 2008 - 

De Cocker, et al., 2008 + Ornes, et al., 2010 - 

Estabrooks, et al., 2008 + Prestwich, et al., 2010 + 

Faghri, et al., 2008 + Puig-Ribera, et al., 2008 ± 

Furber, et al., 2010 +, = Samuels, et al., 2011 + 

Hemmingsson, et al., 2008 + Speck, et al., 2010 + 

Kolt, et al., 2010 + Spence, et al., 2009 + 

Merom, et al., 2007 ± Tully, et al., 2007 + 

Merom, et al., 2009 ± Vallance, et al., 2007 ± 

Perry, et al., 2007 + Yates, et al., 2009 + 

Ryder, et al., 2009 ±   

Strath, et al., 2011 ±   

Sugden, et al., 2008 +    

n = 14 (56%) + (8) 57% 

+= (2) 14% 

± (4) 29% 

n = 11 (44%) + (7) 64% 

+= (0) 

± (2) 18% 

- (2) 18% 

+ Effective, - Not effective, ± Partially effective, = Change maintained 
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A review of contemporary studies (2007-2012) indicates a range of behaviour change 

theories that have been employed successfully to increase walking behaviour. The 

following section presents the comparative analysis of the efficacy of behaviour change 

theories used in walking interventions. There were four interventions (Estabrooks et al., 

2008; Perry, Rosenfeld, Bennett, & Potempa, 2007; Ryder, Faloon, Levesque, & 

McDonald, 2009; Strath et al., 2011) which reported multiple theory usage. Therefore, a 

total of 18 different theories were reported across 14 interventions.  

Table 13 reveals that Social Cognitive Theory, the Transtheoretical Model, Ecological 

Model, Diffusion Theory, Theory of Planned Behaviour, Implementation Intentions and 

Self-regulatory Theory were reported as most frequently used in walking behaviour 

change interventions. Among the theories, use of Social Cognitive Theory (44%) and 

the Transtheoretical Model (28%) were frequently reported in walking behaviour 

change interventions. The effectiveness of walking behaviour change interventions will 

now be detailed by theory. 

4.4.2.1  Social Cognitive Theory 

Social Cognitive theory was used the highest number of times (44%) in designing 

walking behaviour change interventions during 2007-2012, and was found in some 

cases to be either fully effective to change walking behaviour (De Cocker et al., 2008; 

Estabrooks et al., 2008; Furber et al., 2010; Perry et al., 2007) or partially effective 

(Merom et al., 2009; Merom et al., 2007; Ryder et al., 2009; Strath et al., 2011). Fifty-

percent of the interventions (4/8) based on the Social Cognitive Theory reported 

increases in walking behaviour while 50% reported mixed effects. Taken together 

results indicate there is room for improvement for based on Social Cognitive Theory. 

Using longer intervention-periods (Merom et al., 2007), overcoming environmental 

barriers for walking (Merom et al., 2009), measuring walking by step-count, addressing 

the barriers of pedometer use, using larger and more diverse samples (Ryder et al., 

2009) and using different intervention delivery methods (Strath et al., 2011) were 

recommended by the authors to improve interventions using the Social Cognitive 

Theory.  

4.4.2.2  Transtheoretical Model 

The next most commonly reported theory (28%) was the Transtheoretical Model. The 

Transtheoretical Model was found to be fully effective 80% of the time (Faghri et al., 

2008; Hemmingsson et al., 2008; Kolt et al., 2012; Perry et al., 2007). Only one 
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intervention that reported use of the Transtheoretical Model was partially effective in 

changing walking behaviour (Strath et al., 2011).  

4.4.2.3  Other Theories 

Implementation Intention theory (Arbour & Ginis, 2009), Theory of Planned Behaviour 

Extended (Darker et al., 2010) and Self-regulation Theory (Sugden et al., 2008) were 

found to be effective in changing walking behaviour in the single cases identified in the 

literature review. More walking behaviour change intervention studies should be 

undertaken using Implementation Intention theory, Theory of Planned Behaviour 

Extended and Self-regulation Theory to ascertain whether these results can be replicated 

in different settings and target populations.  

Finally, Diffusion Theory (Estabrooks et al., 2008) and the Social Ecological Model 

(Ryder et al., 2009) were used in combination with Social Cognitive Theory in two 

distinct interventions with effective and partially effective results recorded. It is difficult 

to draw conclusions on theory effectiveness in cases where use of more than one theory 

is reported.  Once again, opportunities exist to test use of Socio Ecological models and 

Diffusion theory to ascertain whether these results can be replicated in different settings 

and target populations.  

Next, the effectiveness of single and combined use of theories in changing walking 

behaviour was considered.  

Table 14 illustrates that 71% of the interventions reported using single theory of which 

50% were fully effective, 20% were fully effective and maintained the change, and 20% 

were partially effective in changing walking behaviour. On the other hand, 29% of the 

interventions reported using multiple theories of which 50% were fully effective and 

50% were partially effective in changing walking behaviour. The results indicate that a 

change in walking behaviour is more likely when a single theory informs intervention 

design.  
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Table 14 Effectiveness of using single or multiple theories in one intervention 

Single use of theories Combined use of theories 

Theory  Studies  

E
ff

e
c
ti

v
e
n

e
ss

 Theories   

E
ff

e
c
ti

v
e
n

e
ss

 

Implementation Intention  Arbour, et al., 

2009 

+ Social Cognitive Theory 

Diffusion Theory  

Estabrooks, 

et al., 2008 

+ 

Theory of Planned 

Behaviour Extended 

Darker, et al., 

2010 

+, = Social Cognitive Theory  

Transtheoretical Model  

Perry, et al., 

2007 

+ 

Social Cognitive Theory De Cocker, et 

al., 2008 

+ Social Cognitive Theory  

Social Ecological Model  

Ryder, et al., 

2009 

± 

Transtheoretical Model  Faghri, et al., 

2008 

+ Social Cognitive Theory  

Transtheoretical Model  

Strath, et al., 

2011 

± 

Social Cognitive Theory  Furber, et al., 

2010 

+, =    

Transtheoretical Model  Hemmingsson, 

et al., 2008 

+    

Transtheoretical Model  Kolt, et al., 

2010 

+    

Social Cognitive Theory  Merom, et al., 

2007 

±    

Social Cognitive Theory  Merom, et al., 

2009 

±    

Self-regulation Theory Sugden, et al., 

2008 

+     

n = 10 (71%)  + (5) 50% 

+= (2) 20% 

± (2) 20% 

n = 4 (29%)  + (2) 50% 

+= (0) 00% 

± (2) 50% 

+ Effective, - Not effective, ± Partially effective, = Change maintained 

 

Taken together, results from the literature review indicate that using a single theory to 

guide the development of an intervention may be better than using multiple theories in a 

single walking intervention. Further, results indicate the Transtheoretical Model may 

offer the most potential to change walking behaviour.  However, many other theories 

show considerable promise in achieving walking behaviour change and theory use is 

recommended owing to the ability to increase the odds of walking behaviour change.   
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The current review has limitations. First, it was not a systematic review. Second, the 

review was limited to English papers. Third, articles were searched by two keywords in 

one database was and the review focuses on papers published between 2007 and 2012. 

Finally, the limited number of articles limits the ability to test statistically. These 

limitations represent opportunities for future research.  Specifically, opportunities exist 

to undertake a systematic review that extends over a longer time period, includes more 

key words, more databases and extends to encompass different languages. A more 

comprehensive review will permit statistical testing extending further on the findings 

presented in this review.   

4.5  Conclusion 

There were both theory based and non-theory based walking behaviour change 

interventions during 2007-2012. Theory-based interventions were found to be more 

effective than non-theory based intervention in changing walking behaviour. There were 

few interventions which combined two theories. It was found that interventions based 

on a single theory were more likely to be effective than interventions based on multiple 

theories. Among the theories, the Transtheoretical Model was found to be most 

effective in changing walking behaviour.  

4.6  Authors’ Note 

During the search time the authors found two methodology papers, Mackey et al. (2010) 

and Wilson et al. (2010) which reported only method, protocol and the description of 

intervention. These studies were in progress at the time of writing this manuscript. 
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Chapter 5: Narrative Literature Review – Construct Effectiveness  

Introduction  

Generally, the purpose of literature review is to understand what is known, what is 

unknown and the gap in knowledge related to the topic of interest. However, in social 

marketing the purposes of literature review can be constructing behavioural objectives 

and goals, understanding situation, finding competitions and looking for appropriate 

theories and constructs. Thus, the current chapter describes how competitions amongst 

psychosocial constructs were explored through literature review. 
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5.1  Abstract 

Background:  

Psychosocial constructs are used in both theory-based and non-theory-based walking 

behaviour change interventions. However, it is costly and nearly impossible to test 

empirically the effectiveness of psychosocial constructs against each other in a single 

intervention.  

Objectives:  

Therefore, the objective of the study is reviewing the effectiveness of psychosocial 

constructs to change walking behaviour.  

Methods:  

Interventions were searched using two search terms, namely “walking promotion” and 

“pedometer” keywords in PubMed in 23/03/2012. The search was limited to journal 

articles published in 2007-2012. Qualitative, non-intervention, non-walking physical 

activity, and non-English articles were excluded. Duplicate articles were removed. 

Relevant articles were identified by reviewing titles and abstracts. Full articles were 

reviewed and data related to theory, intervention components, measures of variables and 

outcomes were extracted. Data was analysed to examine the effectiveness of the 

constructs in changing walking behaviour.  
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Results:  

Twenty-five of 87 articles were identified as relevant. Results of the review reveal that 

motivation was used in 40% of walking interventions which were followed by 

monitoring and feedback (28%), planning (28%), education (28%), memory (24%), 

supports (12%), empowerment (8%) and team-building (8%). Memory-cues, 

motivation, monitoring and feedback, planning, and education were partially effective 

in changing walking behaviour in 67%, 60%, 57%, 57% and 29% interventions 

respectively.  

Conclusions:  

Education was identified as the least effective construct for achieving behaviour change. 

What are the implications of your research on practice or policy?  

Intervention should be built on considering human memory system, motivational 

mechanism, and monitoring and evaluation system to bring sustainable behaviour 

change in walking.   

5.2  Introduction 

Chronic non-communicable diseases are the leading cause of death among adults in the 

world (World Health Organization, 2011a), mostly in middle- and high-income 

countries (World Health Organization, 2011b). Of further concern, the burden of 

chronic disease is rapidly rising in low- and middle-income countries (Alwan et al., 

2010). While clinical interventions such as treating chronic diseases with medicine and 

surgery can cure chronic diseases, these are expensive, have side effects, and most 

importantly clinical interventions are not equally accessible across socioeconomic 

groups (Schroeder, 2007). Interventions focusing on changing peoples’ health behaviour 

such as the recommended level of walking, 30 minutes per day, 5 days per week (Pate et 

al., 1995) or 10,000 steps/day (Tudor-Locke et al., 2011) found to be successful in 

reducing morbidities and mortality related to chronic diseases includes physical and 

mental illness (Brisson and Tudor-Locke, 2004; Galper et al., 2006) and health care 

costs (Lee & Buchner, 2008). However, people do not walk regularly up to the 

recommended level such as in the USA the national prevalence of insufficient physical 

activity is on average 51.4±5.6% (Brock et al., 2009). And in Australia, people do not 

walk up to recommended levels (VicHealth, 2012). Moreover, their walking rate 

decreases over time. Adult Australians walked on average 7.0, 6.2, 5.7, and 5.5 hours in 

the two weeks prior to the survey in 1989-90, 1995, 2001, 2004-05, and 2007-08 
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respectively (Australian Institute of Health and Welfare, 2012). It is, therefore, 

important to change people’s walking behaviour to reduce the risk of chronic diseases. 

Behavioural interventions have been found to be effective to change individual’s 

unhealthy behaviours into healthy behaviours that promote health in society and 

ultimately reduce the risk of diseases and mortality. Behavioural interventions are also 

beneficial in reducing costs in health system (Marteau, Dieppe, Foy, Kinmonth, & 

Schneiderman, 2006). Furthermore, it is also costly and nearly impossible to test 

empirically the effectiveness of psychosocial constructs against each other in a single 

intervention. Taken together, there is an ongoing need to review the features of different 

psychosocial constructs used in walking behaviour change interventions and their 

effectiveness in increasing walking. Hence, following section will demonstrate how 

walking behaviour change interventions were searched and reviewed to compare the 

features and the effectiveness of psychosocial constructs. 

5.3  Methods 

Walking behaviour change interventions were searched with the key words “walking 

promotion” and “pedometer” through PubMed, a web-based gold standard database for 

searching control trials (Robinson & Dickersin, 2002), on 23 March 2012. The search 

was limited to peer-reviewed academic journal articles published in the last five years. 

There are available reviews of evidence on the built environment correlates of walking 

from 2002 to 2006 (Saelens, 2008). Articles based on qualitative research methods, non-

intervention, physical activity other than walking, children as participants and article not 

in English were excluded from the review because the review focused on the empirical 

interventions which tried to increase walking among adults. All search results were 

downloaded to EndNote. Duplicate search results were identified and removed. Titles 

and abstracts of the remaining articles were reviewed to locate articles that met the 

study aim, namely they evaluated the efficacy of interventions. Forward searching was 

conducted using both the author and intervention name within Google Scholar and the 

university library database to look for the subsequent reports of the interventions which 

were identified as methodological article. Full texts of the relevant articles were 

downloaded to review and extract information. Data related to authors, year of 

publication, research design, participants’ age in years, theory used in intervention, 

intervention component, intervention period, measures of both dependent and 

independent variables and the outcomes of the intervention were extracted by reading 

full article. Extracted data were analysed to identify the effectiveness of psychosocial 
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construct used in the interventions. Effectiveness of the interventions was measured in 

terms of the changes in walking behaviour. Not effective, partially effective and fully 

effective were categorized if walking behaviour did not change due to the intervention, 

if there was within-group change but no between-group significant change, and if there 

were both within- and between-group significant changes respectively.   

5.4  Results and Discussion 

Initially, 87 articles were found following the search strategy described in the method 

section above. After reviewing the titles and abstracts of all 87 articles, 25 studies, 

which measured walking as behaviour, were identified as relevant to the evaluation of 

walking behaviour change intervention. The summaries of initial review are presented 

in Table 15. 

5.4.1 Effectiveness of the Interventions 

Table 15 reveals that the majority (68%, n=17) of the interventions were able to 

successfully change walking behaviour by increasing the number of steps and time 

spent walking per day or week (Arbour & Ginis, 2009; Darker, French, Eves, & 

Sniehotta, 2010; De Cocker, De Bourdeaudhuij, & Cardon, 2008; De Greef et al., 2011; 

Faghri et al., 2008; Furber, Butler, Phongsavan, Mark, & Bauman, 2010; Hemmingsson, 

Hellenius, Ekelund, Bergstrom, & Rossner, 2008; Merom et al., 2009; Samuels, 

Raedeke, Mahar, Karvinen, & DuBose, 2011; Vallance, Courneya, Plotnikoff, Yasui, & 

Mackey, 2007; Yates, Davies, Gorely, Bull, & Khunti, 2009). For example, the Darker 

et al. (2010) study resulted in a large increase in the number of minutes spent walking 

while in the De Greef et al. (2011) study walking increased by 2,744 steps per day in the 

intervention group. While positive walking outcomes were observed for some groups of 

the population (De Greef et al., 2011) there were groups where interventions were 

ineffective. For example, inactive and insufficiently active participants increased their 

walking while active participants did not (Estabrooks, Bradshaw, Dzewaltowski, & 

Smith-Ray, 2008; Puig-Ribera, McKenna, Gilson, & Brown, 2008). Finally, some 

interventions were unsuccessful. For example, no significant difference between 

intervention and control groups was observed in the Merom et al. (2007) and Puig-

Ribera et al. (2008) studies. These mixed results suggest ongoing research attention is 

warranted. 
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Table 15 Summary of literature review on walking behaviour change interventions 

 

Author 

(year) 
Design 

A
g
e 

(y
ea

rs
) 

Intervention 

Measures Outcomes 

E
ff

ec
ti
v
en

es
s 

 

Theory Component 

D
u
ra

ti
o
n
 

(w
ee

k
s)

 

Arbour and 

Ginis 

(2009) 

Single 

blind 

RCT 

48.17 Implement

ation 

intentions  

Advice to achieve a goal of 

3500 additional pedometer 

steps on 3 days/week and 

verbal encouragement.  

6 Pedometer  Experimental group increase walking in first 

6 weeks compared to control group 

 

+ 

Darker, 

French, 

Eves, and 

Sniehotta 

(2010) 

Waitin

g-list 

control 

RCT 

16-65 Theory of 

Planned 

Behaviour 

Extended  

Motivational interviewing, 

goal setting, action 

planning and coping 

planning strategies   

 

5 Pedometer, 

Neighbour

hood 

Physical 

Activity 

(NPA) 

Questionna

ire 

There was a significant difference in the 

number of minutes walked and number of 

steps between the intervention and control 

groups. The intervention resulted in a large 

increase in the number of minutes spent 

walking. Although level of increase was not 

maintained.  

 

+ ≠ 

De Cocker, 

De 

RCT 18+ Social 

Cognitive 

Information about the 

importance of PA for 

3 Pedometer, 

IPAQ 

A strong time effect was found, shows 

increases in minutes/week walking, 

 

+ 
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Table 15 Summary of literature review on walking behaviour change interventions 

 

Author 

(year) 
Design 

A
g
e 

(y
ea

rs
) 

Intervention 

Measures Outcomes 

E
ff

ec
ti
v
en

es
s 

 

Theory Component 

D
u
ra

ti
o
n
 

(w
ee

k
s)

 

Bourdeaud

huij, and 

Cardon 

(2008) 

Theory health, the ‘10,000 

steps/day’ recommendation 

and 20 tips on how to 

increase PA and advice to 

set walking goals 

 

minutes/week moderate, and minutes/week 

vigorous PA in both conditions. 

De Greef et 

al. (2011) 

RCT 62±9  Motivational Interview, 

lifestyle plan, telephone 

support and pedometer  

24 Pedometer, 

Accelerom

eter, IPAQ  

The intervention group increased their 

steps/day by 2744, while the control group 

decreased by 1256. The effect remained 

after 1 year with an increase of 1872 

steps/day in the intervention group and a 

decrease of 1275 in the control group. The 

intervention group increased their total PA 

by more than 20 min/day over the short-term 

 

+  
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Table 15 Summary of literature review on walking behaviour change interventions 

 

Author 

(year) 
Design 

A
g
e 

(y
ea

rs
) 

Intervention 

Measures Outcomes 

E
ff

ec
ti
v
en

es
s 

 

Theory Component 

D
u
ra

ti
o
n
 

(w
ee

k
s)

 

and more than 10 min/day over the 

intermediate-term. At the same time the 

control group decreased short-term (16 

min/day) and intermediate-term (49 

min/day) total PA. The intervention group 

was 12 min/day less sedentary compared to 

their baseline accelerometer levels while the 

control group had increased sedentary 

behaviour by 48 min/day 

Estabrooks, 

Bradshaw, 

Dzewaltow

ski, and 

Smith-Ray 

 18+ Social 

Cognitive 

Theory, 

Diffusion 

Theory  

Newsletter includes fun 

messages, activities to 

increase PA, weekly team 

mileage update and 

flexibility to select team  

8 The 

Centers for 

Disease 

Control 

and 

Walk Kansas participants from the 15 

randomly selected counties increased 

minutes of moderate and vigorous activity 

between baseline and 8 weeks. However, the 

increase in moderate PA was significant for 

+ 
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Table 15 Summary of literature review on walking behaviour change interventions 

 

Author 

(year) 
Design 

A
g
e 

(y
ea

rs
) 

Intervention 

Measures Outcomes 

E
ff

ec
ti
v
en

es
s 

 

Theory Component 

D
u
ra

ti
o
n
 

(w
ee

k
s)

 

(2008)  Prevention 

Behavioral 

Risk 

Factor 

Surveillanc

e Survey 

questions 

inactive and insufficiently active 

individuals; it was not significant for 

individuals who were already meeting PA 

guidelines at baseline. 

 

Faghri et al. 

(2008) 

Pre-

post  

45+ Transtheor

etica 

Model  

Pedometer, motivational 

messages through email 

and website and flexibility 

to choose walking speed 

and team  

10 Health 

history 

questionna

ire  

There was a significant increase in the 

number of steps per week for weeks 2, 3, 4, 

5, 6 and 8 in comparison to baseline. The 

average steps per person per week reached 

23803 ± 1720 steps while the average steps 

per day during the working hours at baseline 

were 4185 ± 174 steps. 

 

+ 
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Table 15 Summary of literature review on walking behaviour change interventions 

 

Author 

(year) 
Design 

A
g
e 

(y
ea

rs
) 

Intervention 

Measures Outcomes 

E
ff

ec
ti
v
en

es
s 

 

Theory Component 

D
u
ra

ti
o
n
 

(w
ee

k
s)

 

Furber, 

Butler, 

Phongsavan

, Mark, and 

Bauman 

(2010) 

Doubl

e 

blinde

d RCT 

~65 Social 

Cognitive 

Theory  

Pedometer, step calendar, 

behavioural counselling, 

goal setting session and 

telephone support 

6 The Active 

Australia 

Questionna

ire, 

Pedometer  

After 6 weeks, improvements in total 

physical activity time, total physical activity 

sessions, walking time and walking sessions 

in the intervention group were significantly 

greater than the control. At 6 months, 

physical activity improvements from 

baseline remained significant within the 

intervention group with no change in 

controls.  

+ =  

Hemmingss

on, 

Hellenius, 

Ekelund, 

Bergstrom, 

 44.4±

13.1 

Transtheor

etical 

Model  

Pedometer, walking 

promotion booklet and 

group counselling session.  

18 Pedometer  There was a linear increase by 136 steps/day 

in each passing week. The added support 

(AS) group also showed higher compliance 

with the 10000 steps/day recommendation 

than the standard support (SS) group (14% 

+ 
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Author 

(year) 
Design 

A
g
e 

(y
ea

rs
) 

Intervention 

Measures Outcomes 

E
ff

ec
ti
v
en

es
s 

 

Theory Component 

D
u
ra

ti
o
n
 

(w
ee

k
s)

 

and 

Rossner 

(2008) 

compared to 0% at baseline, and 56% 

compared to 0% at 18 weeks).   

Keller and 

Cantue 

(2008) 

Rando

mized 

and 

repeat

ed 

measu

res  

45-70  Weekly walking session, 

athletic shoes and monthly 

educational sessions 

36 Physical 

Activity 

Recall and 

time 

walked 

according 

to the PA 

log, 

The number of minutes walked per week for 

“3-day walking group” was 63.72 and that 

for “5-day walking group” was 129.15 

though the goal was for walking 90 and 150 

minutes per week, respectively. 

 

- 

Kolt et al. 

(2009)  

RCT ≥65  Transtheor

etical 

Model  

Primary care PA 

prescription, telephone 

counselling 

12 Auckland 

Heart 

Study 

Leisure walking increased by 49.6 min/wk 

for pedometer Green Prescription compared 

with 28.1 min/wk for the standard Green 

+  
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Table 15 Summary of literature review on walking behaviour change interventions 

 

Author 

(year) 
Design 

A
g
e 

(y
ea

rs
) 

Intervention 

Measures Outcomes 

E
ff

ec
ti
v
en

es
s 

 

Theory Component 

D
u
ra

ti
o
n
 

(w
ee

k
s)

 

Physical 

Activity 

Questionna

ire 

Prescription.  

Merom et 

al. (2007) 

RCT 30-65 Social 

Cognitive 

Theory  

Pedometer, weekly diaries, 

self-help booklet, and tips 

through mail and telephone 

12 The Active 

Australia 

Questionna

ire (AAQ), 

The 

College 

Alumni 

Questionna

ire (CAQ),  

There were significance within-group 

increases of all-purpose walking (APW) and 

leisure-time walking (LTW), but mean and 

median sessions and minutes changes were 

greatest in the walking program with 

pedometer (WPP) group. However, there 

were no significant between-group 

differences in regular LTW, except the WPP 

group increased significantly participation in 

other sports/recreations. 

± 



 

81 
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Author 

(year) 
Design 

A
g
e 

(y
ea

rs
) 

Intervention 

Measures Outcomes 

E
ff

ec
ti
v
en

es
s 

 

Theory Component 

D
u
ra

ti
o
n
 

(w
ee

k
s)

 

Merom et 

al. (2009) 

RCT 30-65 Social 

Cognitive 

Theory  

Pedometer, weekly diaries, 

self-help booklet, and tips 

through mail and telephone 

12 Pedometer, 

The Active 

Australia 

Questionna

ire (AAQ), 

The 

College 

Alumni 

Questionna

ire (CAQ),  

Walking time at follow-up was lower if 

streetlights or aesthetics were perceived to 

be “low” (-24% and -22% respectively) 

compared with “high”. Even in “low” 

aesthetic conditions, WPP participants were 

significantly more likely than controls to 

increase total walking time and to undertake 

regular walking, whereas in aesthetically 

pleasing environments, the between-group 

differences were non-significant. 

± 

Ornes and 

Ransdell 

(2010) 

Pre-

test, 

post-

test 

    Pedometer 

step counts 

 

Changes in self-efficacy as a result of the 

intervention did not mediate walking 

behaviour.  

 

-  



 

82 
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Author 

(year) 
Design 

A
g
e 

(y
ea

rs
) 

Intervention 

Measures Outcomes 

E
ff

ec
ti
v
en

es
s 

 

Theory Component 

D
u
ra

ti
o
n
 

(w
ee

k
s)

 

quasi-

experi

mental 

Perry, 

Rosenfeld, 

Bennett, 

and 

Potempa 

(2007) 

RCT, 

single 

blinde

d 

21-65 Social 

Cognitive 

Theory, 

Transtheor

etical 

Model  

MI, booster telephone call, 

individualized and realistic 

goals, progress monitoring, 

individualized exercise 

prescription, weekly group 

walk, encouragement, 

positive reinforcement, 

weekly discussion, group 

T-shirt, encouragement to 

telephone each other, 

individualized and private 

12 12-minute 

walk test 

Women in the intervention group had a 

greater improvement in cardiorespiratory 

fitness compared with women in the 

comparison group 

 

+ 
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Author 

(year) 
Design 

A
g
e 

(y
ea

rs
) 

Intervention 

Measures Outcomes 

E
ff

ec
ti
v
en

es
s 

 

Theory Component 

D
u
ra

ti
o
n
 

(w
ee

k
s)

 

advice session and 

reinforcement telephone 

call.  

Prestwich, 

Perugini, 

and Hurling 

(2010) 

RCT 23.44  Guideline for PA, benefits 

through mobile text, 

implementation plan, 

implementation goal and 

text reminder 

 

 

4 Self-

Report 

Walking 

and 

Exercise 

Tables 

(SWET)  

 

Both intervention groups increased their 

brisk walking compare to the control group. 

They increased the number of days on which 

they met the physical activity daily 

guidelines, through brisk and fast walking, 

significantly more than that of control 

group. Forty-two percent of the goal 

reminder group and 45% of plan reminder 

group were benefited by at least an increase 

of 2 days per week compared to 22% of 

control group.  

+ 
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Author 

(year) 
Design 

A
g
e 

(y
ea

rs
) 

Intervention 

Measures Outcomes 

E
ff

ec
ti
v
en

es
s 

 

Theory Component 

D
u
ra

ti
o
n
 

(w
ee

k
s)

 

Puig-Ribera 

et al. (2008) 

RCT 31-58  PA guideline, walking 

map, pedometer, weekly 

goal, solution to barriers 

and professional support 

9 Pedometer  No significant group differences were found 

for changes in work-day step counts. 

However, significant increase in step counts 

(+659steps/day) were found among 

‘Sedentary–Low active’ participants when 

data from the two intervention groups were 

pooled. In contrast, there was a significant 

decrease (-637step/day) in ‘Active’ 

participants and no change was found in 

‘Moderately Active’ participants.  

± 

Ryder, 

Faloon, 

Levesque, 

and 

 18-65 Social 

Ecological, 

Social 

Cognitive 

Pedometer, walking 

recommendation, maps of 

local trails, and 

advertisement through 

24 Pedometer  39.5% of participants indicated that they 

walked more since borrowing the 

pedometer, whereas 60.5% reported walking 

about the same as before. None of the 

± 
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Author 

(year) 
Design 

A
g
e 

(y
ea

rs
) 

Intervention 

Measures Outcomes 

E
ff

ec
ti
v
en

es
s 

 

Theory Component 

D
u
ra

ti
o
n
 

(w
ee

k
s)

 

McDonald 

(2009) 

Theory poster, bookmarker, local 

newspaper and radio 

 

respondents reported walking less.  

 

Samuels, 

Raedeke, 

Mahar, 

Karvinen, 

and 

DuBose 

(2011) 

RCT 27-68  Meeting principal 

investigator weekly, 

pedometer, feedback and 

accelerometer 

 

   

4 Pedometer, 

accelerome

ter  

The 10 K and 30 min groups increased step 

counts largely, whereas the bouts group 

changed a small over the intervention 

period.  

 

+ 

Speck, Hill, 

Pronk, 

Becker, and 

Schmitz 

Pre-

post, 

non-

control

  Pedometer, The 10,000 

Steps© program materials, 

health promotional 

activities (walk and health 

21 Pedometer  The participants with medium and high 

activity levels maintained their level of 

activity during intervention, whereas those 

with low activity levels increased 44% of 

+ 
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Author 

(year) 
Design 

A
g
e 

(y
ea

rs
) 

Intervention 

Measures Outcomes 

E
ff

ec
ti
v
en

es
s 

 

Theory Component 

D
u
ra

ti
o
n
 

(w
ee

k
s)

 

(2010) led  fair, email/poster, raffle 

draw for incentive (athletic 

shocks, jackets, T-shirt and 

water bottle), motivational 

success stories, health 

snacks and prizes) 

average daily steps. However, participants 

who reported < 7,499/day were less likely to 

continue during the intervention.  

 

 

Spence, 

Burgess, 

Rodgers, 

and Murray 

(2009) 

Solom

on 

four-

group  

30  Pedometer and instruction  1 IPAQ, 

Pedometer  

Wearing pedometer increased self-reported 

walking. The average number of steps taken 

per day was 10293.  

+ 

Strath et al. 

(2011) 

Rando

mized 

pilot 

63.8±

6.0 

Transtheor

etical 

Model, 

Educational PA literature 

(educational materials on 

the benefits of PA, how to 

12 Pedometer  Standard Education (SE) group did not 

differ in accumulated steps/day following 

the intervention compared with the 

± 
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Author 

(year) 
Design 

A
g
e 

(y
ea

rs
) 

Intervention 

Measures Outcomes 

E
ff

ec
ti
v
en

es
s 

 

Theory Component 

D
u
ra

ti
o
n
 

(w
ee

k
s)

 

trial Social 

Cognitive 

Theory  

make PA as part of daily 

life) pedometer, generic 

goal to increase PA up to 

10000 steps/day, 

individualized motivational 

literature (perceived 

barriers to PA and 

effective strategies to 

overcome it) and telephone 

contact to discuss barriers 

and strategies to overcome 

it with trained research 

assistant.  

Pedometer (P) +SE group. P + 

Individualized Education (IE) group walked 

on average 2159 and 1684 steps/day more 

than the SE and P+SE group respectively 

after intervention. P+IE+ Telephone 

feedback (T) group walked on average 2488 

and 2013 steps/day more than SE and P+SE 

respectively after intervention. Amount of 

walking of P+IE and P+IE+T Group did not 

differ significantly.  

Sugden et RCT 70-86 Self- Motivational techniques,  Accelerom There was a greater increase in activity + 
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Author 

(year) 
Design 

A
g
e 

(y
ea

rs
) 

Intervention 

Measures Outcomes 

E
ff
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v
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s 

 

Theory Component 

D
u
ra

ti
o
n
 

(w
ee

k
s)

 

al. (2008) regulation 

Theory  

goal setting techniques, 

barrier identification and 

overcome techniques, 

action plans, coping plans, 

pedometer, daily activity 

diary and telephone contact 

eter  among the 20% target pedometer group 

participants compared to the other groups 

without gaining statistical significance. The 

advice group met the target 58% of days 

compared with 61% of days in the 

pedometer group. Among pedometer 

groups, the 10%, 15% and 20% target 

groups met 55%, 57% and 74% of their 

target level of walking.  

Tully et al. 

(2007) 

RCT  40-61  Pedometer and telephone 

consultancy 

12 

24 

48 

72 

96 

Pedometer  Change in walking was not reported. 

Systolic (5.0 mmHg for 3-day group and 6.0 

mmHg for 5-day group) and diastolic (3.4 

mmHg for 5-day group) blood pressure, and 

waist (2.6 cm for 3-day group and 2.5 cm 

+ 
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(year) 
Design 

A
g
e 

(y
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rs
) 

Intervention 

Measures Outcomes 

E
ff

ec
ti
v
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s 

 

Theory Component 

D
u
ra

ti
o
n
 

(w
ee

k
s)

 

for 5-group) and hip (2.4 cm for 3-day group 

and 2.2 cm for 5-day group) circumference 

were decreased significantly due to walking.  

Vallance, 

Courneya, 

Plotnikoff, 

Yasui, and 

Mackey 

(2007) 

RCT   Standard recommendation 

for PA, Exercise for Health 

materials and pedometer  

12 Leisure 

Score 

Index 

(LSI) of 

the Godin 

Leisure-

Time 

Exercise 

Questionna

ire, 

Pedometer. 

PA increased by 30 minutes/week in the 

standard recommendation (SR) group 

compared with 70, 89 and 87 minutes/week 

in the print material (PM), pedometer (PED) 

and PM+PED groups respectively. For brisk 

walking minutes/week, all three intervention 

groups reported significantly greater 

increases than the SR group. Self-reported 

brisk walking minutes did not change in the 

SR group compared with an increase of 72, 

93 and 58 minutes/week in the PM, PED 

± 
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e 
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D
u
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o
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(w
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k
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 and PM+PED groups respectively. There 

were no differences between any of the 

groups on objectively measured steps per 

day.  
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Author 

(year) 
Design 

A
g
e 

(y
ea

rs
) 

Intervention 

Measures Outcomes 

E
ff

ec
ti
v
en
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s 

 

Theory Component 

D
u
ra

ti
o
n
 

(w
ee

k
s)

 

Yates, 

Davies, 

Gorely, 

Bull, and 

Khunti 

(2009) 

RCT 65 

mean 

 Information leaflet (causes, 

consequences, timeline of 

IGT, benefits of PA to treat 

IGT, self-efficacy beliefs, 

barriers to walking and 

self-regulatory strategies), 

pedometer, encouragement 

to set steps/day goal, 

group-based educational 

program and 

encouragement to set up 

time-based goals 

48 Pedometer, 

IPAQ 

Objectively measured walking, self-reported 

walking and overall MVPA increased 

significantly in intervention groups 

compared with those in the control group.  

 

+ 

+ Effective, - Not effective, ± Partially effective, = Change maintained, ≠ Change not maintained  
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5.4.2 Intervention Components and Constructs  

Table 15 also revealed that different psychosocial constructs were used in the 

component of walking behaviour change interventions. The psychosocial constructs 

which were identified from the review are presented in Table 16.  

Table 16 Effectiveness of psychosocial constructs used in walking behaviour change 

interventions 

Constructs 

F
re

q
u
en

cy
  

Instrument/strategy   

F
re

q
u
en

cy
  

Studies  

E
ff

ec
ti
v
en

es
s 

 

T
h
eo

ry
 u

se
d
   

Motivation  10 

Telephone 

conversation   
3 

Strath et al., 
2011 

± Y  Social 

Cognitive 
Theory  

Transtheoretical 
Model 

Sugden et al., 
2008 

+  Y  Self-regulation 
Theory 

Tully et al., 
2007 

+  N   

Tips 2 

Merom et al., 
2009 

± Y  Social 
Cognitive 

Theory 

Merom et al., 
2007 

± Y  Social 
Cognitive 

Theory 

Benefits of 

physical activity 
2 

Prestwich, 
Perugini, & 
Hurling, 2010 

+  N   

Strath et al., 
2011 

± Y  Social 
Cognitive 
Theory  

Transtheoretical 
Model 

Face-to-face 

meeting  
1 

Samuels et 

al., 2011 

+  N   

Motivational 
success stories  

1 
Speck et al., 
2010 

+  N   

Exhibition  1 
Speck et al., 

2010 

+  N   

Motivational 
messages  

1 
Faghri et al., 
2008 

+  Y  Transtheoretical 
Model 

Shoes  1 
Keller & 
Cantue, 2008 

- N   
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Table 16 Effectiveness of psychosocial constructs used in walking behaviour change 
interventions 

Constructs 
F

re
q
u
en

cy
  

Instrument/strategy   

F
re

q
u
en

cy
  

Studies  

E
ff

ec
ti
v
en

es
s 

 

T
h
eo

ry
 u

se
d
   

jackets, T-shirts, 
and water bottles 

1 
Speck et al., 
2010 

+  N   

Monitoring  

and feedback  
7 

Pedometer  5 

Faghri et al., 

2008 

+  Y  Transtheoretical 

Model 

Merom et al., 
2009 

± Y  Social 
Cognitive 
Theory 

Merom et al., 

2007 

± Y  Social 

Cognitive 
Theory 

Tully et al., 

2007 

+  N   

Yates et al., 
2009 

+ N   

Walking log book  3 

Faghri et al., 

2008 

+  Y  Transtheoretical 

Model 

Strath et al., 
2011 

± Y  Social 
Cognitive 

Theory  
Transtheoretical 
Model 

Yates et al., 

2009 

+ N   

Walking diary  3 

Merom et al., 
2007 

± Y  Social 
Cognitive 

Theory 

Sugden et al., 
2008 

+ Y  Self-regulation 
Theory 

Tully et al., 

2007 

+  N   

Walking calendar  1 
Faghri et al., 
2008 

+  Y  Transtheoretical 
Model 

Planning  7 Goal setting  6 

Furber et al., 
2010 

+ Y  Social 
Cognitive 

Theory 

Prestwich et 
al., 2010 

+ N   

Puig-Ribera 

et al., 2008 

± N   

Strath et al., ± Y  Social 
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Table 16 Effectiveness of psychosocial constructs used in walking behaviour change 
interventions 

Constructs 
F

re
q
u
en

cy
  

Instrument/strategy   

F
re

q
u
en

cy
  

Studies  

E
ff

ec
ti
v
en

es
s 

 

T
h
eo

ry
 u

se
d
   

2011 Cognitive 
Theory  
Transtheoretical 

Model 

Sugden et al., 
2008 

+ Y  Self-regulation 
Theory 

Yates et al., 

2009 

+ N   

Identifying barriers 
and solutions 

3 

Puig-Ribera 
et al., 2008 

± N   

Strath et al., 

2011 

± Y  Social 

Cognitive 
Theory  

Transtheoretical 
Model 

Sugden et al., 
2008 

+ Y  Self-regulation 
Theory 

Walking map  2 

Puig-Ribera 

et al., 2008 

± N   

Ryder et al., 
2009 

± Y  Social 
Cognitive 

Theory  
Social 
Ecological 

Model 

Education  7 

Physical activity 
guideline  

2 

Prestwich et 
al., 2010 

+ N   

Puig-Ribera 

et al., 2008 

± N   

Recommendations 

for walking  
2 

Ryder et al., 
2009 

± Y  Social 
Cognitive 

Theory  
Social 
Ecological 

Model 

Vallance et 
al., 2007 

± N   

Educational 
packages  

1 

Ryder et al., 

2009 

± Y  Social 

Cognitive 
Theory  
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Table 16 Effectiveness of psychosocial constructs used in walking behaviour change 
interventions 

Constructs 
F

re
q
u
en

cy
  

Instrument/strategy   

F
re

q
u
en

cy
  

Studies  

E
ff

ec
ti
v
en

es
s 

 

T
h
eo

ry
 u

se
d
   

Social 
Ecological 
Model 

Booklet 1 
Merom et al., 
2007 

± Y  Social 
Cognitive 
Theory 

Physical activity 
literacy  

1 

Strath et al., 

2011 

± Y  Social 

Cognitive 
Theory  

Transtheoretical 
Model 

Information 
leaflets  

1 
Yates et al., 
2009 

+ N   

Memory  6 

Telephone call 3 

Strath et al., 
2011 

± Y  Social 
Cognitive 
Theory  

Transtheoretical 
Model 

Sugden et al., 

2008 

+ Y  Self-regulation 

Theory 

Tully et al., 
2007 

+  N   

Mobile text 
reminder  

1 
Prestwich et 
al., 2010 

+ N   

Emil  1 
Speck et al., 
2010 

+  N   

Posters  1 
Speck et al., 
2010 

+  N   

Newspaper 

advertisement  
1 

Ryder et al., 

2009 

± Y  Social 

Cognitive 
Theory  

Social 
Ecological 
Model 

Book-markers  1 

Ryder et al., 
2009 

± Y  Social 
Cognitive 
Theory  

Social 
Ecological 

Model 
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Table 16 Effectiveness of psychosocial constructs used in walking behaviour change 
interventions 

Constructs 
F

re
q
u
en

cy
  

Instrument/strategy   

F
re

q
u
en

cy
  

Studies  

E
ff

ec
ti
v
en

es
s 

 

T
h
eo

ry
 u

se
d
   

Supports 3 

Counseling  2 

Furber et al., 
2010 

+ 
= 

Y  Social 
Cognitive 
Theory 

Hemmingsson 
et al., 2008 

+ Y  Transtheoretical 
Model 

Telephone  2 

De Greef et 
al., 2011 

+ N   

Furber et al., 

2010 

+ Y  Social 

Cognitive 
Theory 

Email  1 

Furber et al., 

2010 

+ Y  Social 

Cognitive 
Theory 

Empowerment  2 

Choice to select 

team mate and 
pace  

2 

Faghri et al., 

2008 

+  Y  Transtheoretical 

Model 

Estabrooks et 
al., 2008 

+  Y  Social 
Cognitive 
Theory 

Diffusion 
Theory 

Team building  2 
Encourage to make 
team  

2 

Faghri et al., 

2008 

+  Y  Transtheoretical 

Model 

Estabrooks et 
al., 2008 

+  Y  Social 
Cognitive 

Theory 
Diffusion 
Theory 

+ Effective, - Not effective, = Change maintained 

 
Table 16 reported that motivation was predominantly used in walking behaviour change 

intervention followed by monitoring and feedback, planning, education, memory, 

supports, empowerment and team building. Effectiveness of the psychosocial constructs 

of walking behaviour change is discussed below.  
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5.4.2.1 Motivation 

Motivation was used in 10 walking behaviour change interventions. Among those, 6 of 

the interventions were fully effective (Sugden et al., 2008; Tully et al., 2007; Prestwich, 

Perugini & Hurling, 2010; Samuels et al., 2011; Speck et al., 2010 and Faghri et al., 

2008) and 3 were partially effective (Strath et al., 2011; Merom et al., 2009 and Merom 

et al., 2007) to change walking behaviour. One of the interventions was not effective 

(Keller & Cantue, 2008) to change walking behaviour. Among the six interventions 

which used motivation and found to be fully effective, 2 interventions were based on 

theory and 4 were not. It indicates that motivation supersedes the effectiveness of 

behaviour change theory. However, among the two interventions, 1 was based on Self-

regulation Theory and 1 was on Transtheoretical Model. It demonstrates that motivation 

is one of the strongest constructs of walking behaviour change.   

Participants were motivated mainly through telephone conversation (3) which was 

followed by tips (2), benefits of physical activity (2), face-to-face meeting (1), 

motivational success stories (1), exhibition (1), motivational messages (1), shoes (1), 

and jackets, T-shirts and water bottles (1). Results showed that shoes as an incentive 

could not motivate participants to change walking behaviour and tip was partially 

effective to motivate participants in changing walking behaviour. On the other hand, 

telephone conversation and benefits of physical activity had mix results. Two of three 

interventions with telephone conversation were fully effective and one was partially 

effective, and one intervention with benefits of physical activity was fully effective and 

other was partially effective to motivate in changing walking behaviour. Rest of the 

strategies to motivate were fully effective to change walking behaviour irrespective of 

the use of behaviour change theory, though those were used once. Hence, it is suggested 

that conversation by either telephone or face-to-face can be a best way to motivate 

participants aiming to change walking behaviour.  

5.4.2.2 Monitoring and Feedback 

Monitoring and feedback was used in 7 walking behaviour change interventions. 

Among those, 4 of the interventions were fully effective (Faghri et al., 2008; Tully et 

al., 2007; Yates et al., 2009; Sugden et al., 2008) and 3 were partially effective (Merom 

et al., 2009; Merom et al., 2007 and Strath et al., 2011) to change walking behaviour. 

Among the four interventions which used monitoring and feedback and found to be 

fully effective, 2 interventions were based on theory and 2 were not. It indicates that 

monitoring and feedback diminish the effectiveness of behaviour change theory. 
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However, among the two fully effective interventions, 1 was based on Self-regulation 

Theory (Sugden et al., 2008) and 1 was on Transtheoretical Model (Faghri et al., 2008). 

It also demonstrates that monitoring performance and providing feedback to participants 

is one of the strongest constructs for changing walking behaviour. 

Walking behaviour were monitored and provide feedback to participants mainly through 

pedometer (5) which was followed by walking log book (3), walking diary (3) and 

walking calendar (1). Results showed that except walking calendar, which was used in 

one study, pedometer (3/5), walking log book (2/3) and walking diary (2/3) were 

effective most of the time to change walking behaviour irrespective of theories. 

Therefore, it is recommended that any one of the walking monitoring strategies can be 

used to bring change in walking behaviour.  

5.4.2.3 Planning 

Planning was also used in 7 walking behaviour change interventions. Among those, 4 of 

the interventions were fully effective (Furber et al., 2010; Prestwich et al., 2010; Sugden 

et al., 2008 and Yates et al., 2009) and 3 were partially effective (Puig-Ribera et al., 

2008; Strath et al., 2011 and Ryder et al., 2009) to change walking behaviour. Among 

the four interventions which used planning and found to be fully effective, 2 

interventions were based on theory and 2 were not. It also indicates that planning 

diminish the effectiveness of behaviour change theory. However, among the two 

interventions, 1 was based on Self-regulation Theory (Sugden et al, 2008) and 1 was on 

Social Cognitive Theory (Furber et al., 2010). It also demonstrates that planning is one 

of the strongest constructs of walking behaviour change.   

Planning for walking was constituted largely through goal-setting (6) which was 

followed by identifying barriers and solutions (3) and walking map (2). Results showed 

that 67% of the time (4/6) goal-setting was fully effective to change walking behaviour 

without considering behaviour change theories. On the contrary, identifying barriers and 

solutions, and walking map were 67% and 100% time (2/3) and (2/2) partially effective 

respectively in changing walking behaviour irrespective of theories. So, it is 

recommended that goal-setting is the best way of planning for walking behaviour 

change.  
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5.4.2.4 Education 

Education was also used in 7 walking behaviour change interventions. Among those, 2 

of the interventions were fully effective (Prestwich, Perugini & Hurling, 2010 and Yates 

et al., 2009) and 5 were partially effective (Puig-Ribera et al., 2008; Ryder et al., 2009; 

Vallance et al., 2007; Merom et al., 2007 and Strath et al., 2011) to change walking 

behaviour as Rothchild (1999) said education can offer only a promise of future 

potential payback and is unable to reinforce directly because education can suggest an 

exchange but cannot deliver the benefit of the exchange explicitly. It means that 

education alone is not a strong construct to bring effective behaviour change (Uebelhart, 

Niedermann, Fransen, & Knols, 2004). Among the two interventions which used 

education and found to be fully effective, none of them were based on theory. It 

indicates that behaviour change theory is not that much important while education is 

used as a construct of walking behaviour change.  

Participants were educated mainly through providing information by physical activity 

guideline (2) and recommendation for walking (2) which were followed by educational 

packages (1), booklet (1), physical activity literacy (1) and information leaflets (1). 

Results showed that 50% of the time (1/2) physical activity guideline was fully effective 

to change walking behaviour. On the other hand, recommendation for walking was 

100% time (2/2) partially effective. Rest of the ways to deliver educational information 

were partially effective to change walking behaviour except information leaflet, though 

those were used once. Hence, it indicates that either physical activity guideline or 

information leaflets are better way to deliver educational information aiming to change 

walking behaviour. 

5.4.2.5 Memory 

Motivation was used in 6 walking behaviour change interventions. Among those, 4 of 

the interventions were fully effective (Sugden et al., 2008; Tully et al., 2007; Prestwich, 

Perugini, & Hurling, 2010 and Speck et al., 2010) and 2 were partially effective (Strath 

et al., 2011 and Ryder et al., 2009) to change walking behaviour. Among the four 

interventions which used memory cue and found to be fully effective, 1 intervention 

was based on theory, Self-regulation Theory, and 3 were not. It also indicates that 

memory cue supersedes the effectiveness of behaviour change theory. It also 

demonstrates that memory cue is one of the strongest constructs of walking behaviour 

change. 
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Participants were given reminder about their walking mainly through telephone call (3) 

which was followed by mobile text (1), email (1), poster (1), newspaper advertisement 

(1) and book marker (1). Results showed that most of the time (2/3) telephones call as a 

reminder was fully effective to change walking behaviour. Mobile text, email and poster 

were also fully effective to change walking behaviour though they were used once. On 

the other hand, newspaper advertisement and book-marker were partially effective to 

change walking behaviour. Therefore, it indicates that telephone call is an effective way 

to remind participants for changing their walking behaviour. 

5.4.2.6 Other Constructs 

Psychosocial supports (Furber et al., 2010; Hemmingsson et al, 2008 and De Greef et 

al., 2011), empowerment (Faghri et al., 2008 and Estabrooks et al., 2008) and team 

building (Faghri et al., 2008 and Estabrooks et al., 2008) were used in 3, 2, and 2 

interventions respectively and were found to be fully effective in changing walking 

behaviour though they were used in limited number of interventions to compare. 

Review suggests that these construct should be used frequently in many walking 

behaviour change intervention to test its effectiveness.  

Psychosocial supports were provided through counselling (Furber et al., 2010 and 

Hemmingsson et al., 2008), telephone (De Greef et al., 2011 and Furber et al., 2010) 

and email (Furber et al., 2010).  Participants were empowered through providing 

freedom to select teammate and pace (Faghri et al., 2008 and Estabrooks et al., 2008). 

Participants were also encouraged to form walking group (Faghri et al., 2008 and 

Estabrooks et al., 2008).  

5.5  Conclusion 

Different psychosocial constructs were used in the walking behaviour change 

interventions. Motivation, monitoring and feedback, planning, education and memory 

cue were used predominantly and found to be effective in changing walking behaviour, 

except education. Therefore, it is recommended to use motivation, monitoring and 

feedback, planning and memory cue to make walking behaviour change intervention 

most effective. 
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5.6  Authors’ Note 

During the search time the authors found two methodology papers, Mackey et al. (2011) 

and Wilson et al. (2010) which reported only method, protocol and the description of 

intervention. Researchers bear this in mind that those studies were in progress at the 

time of writing this manuscript. 
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Chapter 6: Consumer Perspective  

Introduction  

Understanding consumer perspectives through qualitative exploration is one of the 

important aspects of a comprehensive formative study like the current thesis. Therefore, 

this thesis has equally emphasised on understanding consumers’ perceptions regarding 

the benefits of and barriers to walking. Thus, the current chapter will explain the reasons 

of studying the benefits of and barriers to walking, how the consumers’ perspectives 

were explored, and what the benefits of and barriers to walking are from consumers’ 

point of view.    
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6.1 Abstract 

Purpose: Regular brisk walking can decrease the rates of overweight and obesity. Yet, 

overweight and obese adults do not walk at recommended levels. Two under applied 

social benchmark criteria (see Carins and Rundle-Thiele, 2014; Kubacki et al., 2015a; 

2015b) underpin this qualitative inquiry, namely competition and exchange. The 

objective of the current study is to explore the perceived barriers, benefits, cost and 

competition of walking, along with intrinsic motivational factors for walking of 

overweight and obese adults as a part of a larger formative research study. 

Design/methodology/approach: Fifteen face-to-face semi-structured interviews were 

conducted with overweight and obese adult individuals who lived in the Brisbane and 

Logan city council areas, Australia.  Content and thematic analytical procedures were 

used to explore barriers, benefits, costs and competition.    

Findings: Informants were aware of more benefits from walking than barriers. Three 

themes emerged in this study. First, Australian walking guidelines were confusing and 

perceived to be unattainable. Second, location was identified as an important enabler 

with informants expressing clear preferences for familiar locations. Finally, results 

indicate that program outcomes should focus on the amount of time spent walking 

rather than distance.  

Originality/value: This study provides a framework for social marketing researchers and 

practitioners to apply competition and exchange to gain consumer insight.   

Keywords  

Social marketing, exchange, competition, overweight and obesity, walking, qualitative 

research  
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6.2 Introduction 

Regular brisk walking can decrease the rates of chronic diseases such as hypertension 

(Faghri et al., 2008; Zoellner et al., 2011), cardiovascular disease (Barreira, Katzmarzyk 

et al., 2013), type 2 diabetes (Yates et al., 2009) and anxiety (Sugden et al., 2008), 

increasing at the same time quality of life (Puig-Ribera et al., 2008). However, 

Australians do not walk up to the recommended levels (VicHealth, 2012), and walking 

rates have been decreasing over time. Moreover, statistics indicate walking levels 

among overweight and obese adults are lower when compared to the rest of the 

population (Cole et al., 2006).  It is against this background that the current study is set.  

Competition and exchange are two key social marketing benchmark principles outlined 

by Andreasen (2002) and the National Social Marketing Centre (2009). Exchange, 

considered to be the core of both commercial and social marketing, focuses 

consideration on the costs and benefits incurred for the two parties entering into an 

exchange while competition acknowledges that there are other offerings available that 

can also meet the needs and wants of the targeted individual. Marketing by its very 

nature is externally oriented (market focussed); understanding that for an exchange to 

occur an offering needs to deliver a bundle of benefits at a convenient time and place for 

the targeted individual.  The offering has to be competitive in order to stand apart from 

other offerings vying for the consumers’ attention. It is this understanding that 

underpins marketing – both commercial and social marketing.    

Recent evidence from systematic literature reviews on social marketing in the contexts 

of healthy eating (Carins and Rundle-Thiele, 2014), minimising alcohol harm (Kubacki 

et al., 2015a) and young children (Kubacki et al., 2015b) indicate that reported use of 

competition and exchange in social marketing is in the minority. For example, Carins 

and Rundle-Thiele (2014) report consideration of competition in 10 out of 34 

interventions and evidence of exchange in 11 out of 34 interventions targeting healthy 

eating.  Limited application of competition and exchange are also evident in Kubacki et 

al. (2015a) who report evidence of exchange in 7 out of 23 and competition in 5 out of 

23 minimising alcohol harm interventions. The same pattern is once again evident in 

Kubacki et al. (2015b).   

There is evidence indicating that social marketing is an effective approach to increasing 

physical activity (Stead et al., 2007). Moreover, the work of Carins and Rundle-Thiele 

(2014) demonstrates that behaviour change is more likely when more of the social 
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marketing benchmark criteria are applied. Taken together, prior research indicates 

application of competition and exchange in formative research inquiry may assist to 

deliver consumer insights that can assist to identify mechanisms for exchange that 

account for competition. The aims of the current study are twofold.  First, this study 

seeks to understand the benefits and barriers of walking for overweight and obese 

people. Second, the study seeks to understand competition for walking.    

6.3 Literature Review 

Exchange theory underpins the current study. According to exchange theory social 

marketers need to understand what the target audience has to give up in order to 

perform the desired behaviour (Raftopoulou, 2009). Exchange views the offering that is 

to be delivered to the target audience as a bundle of attributes that involve a cost but 

also provide benefits (French and Blair-Stevens, 2006).  In the context of walking, 

offerings can be in the form of a product (e.g. Fitbit) or a service (e.g. personal trainer 

who offers a guided walking program or a self-guided online program). A key tenet of 

exchange theory is the benefits have to outweigh the costs so that the exchange takes 

place (Homans, 1974).  In terms of walking for the overweight and obese an application 

of exchange theory involves analysing the relationship between perceived benefits and 

barriers held by the target audience.  

6.3.1 Benefits 

A multitude of factors known to influence walking have been identified in previous 

research (Casey et al., 2010; Cross-Bardell et al., 2015; Thompson et al., 2010; Wen et 

al., 2002). A review of the literature indicates that much of the focus on walking is 

dominated by samples of normal weight people (Early and Corcoran, 2013; Hunt et al., 

2013; Jepson et al., 2012; Irvine et al., 2013; Hekler et al., 2012) suggesting additional 

research attention on the overweight and obese is warranted to extend our understanding 

of perceived benefits and barriers for this target audience.   

Benefits derived from walking have previously been established in the literature.  

Immediate benefits derived from walking that have been identified include sense of 

achievement, relaxation, positive emotions (Irvine et al., 2013; Hekler et al., 2012) 

along with longer term physiological benefits including physical and mental health 

(Jepson et al., 2012), fitness and weight reduction (Hunt et al., 2013; Jepson et al., 

2012).  Improved alertness, concentration, enjoyment (Craike et al., 2013; Jepson et al., 

2012; Sjors et al, 2014) and physical activity confidence (Danilack et al., 2014) are 
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other walking benefits that have been identified in the literature. Social interaction 

(Coulon et al., 2012; Craike et al., 2013; Jepson et al., 2012; Sjors et al., 2014), social 

support (Hekler et al., 2012; O'Donovan and Kennedy, 2014; Peeters et al., 2014; 

Schneider et al., 2014), enjoying relationships (Early and Corcoran, 2013), and 

opportunities for social activity (Jepson et al., 2012) provide further examples of 

walking benefits that have previously been identified in research.   

6.3.2 Barriers 

Barriers that have identified in the literature that inhibit walking include poor 

neighbourhood aesthetics, lack of green space (Irvine et al., 2013), non-supportive 

walking environments (Duvall and Young, 2013) and public transport stops that are not 

within walking distance (Djurhuus et al., 2014). Wen et al. (2002) identified 

motherhood roles, lack of support, safety and time as barriers to walking among women 

while Cross-Bardell et al. (2015) identified personal safety, lack of time, long working 

hours and carer commitment as barriers to walking among a UK-based South Asian 

community. Dog ownership (Garcia et al., 2014; McCormack et al., 2013; Westgarth et 

al., 2014) has been linked to higher walking rates and it is possible that walking with a 

dog overcomes safety concerns. Additional barriers were identified by Casey et al.  

(2010) and included lack of interest, physical ailments and lack of time while 

Thompson et al. (2010) identified busy lifestyle, bad weather, lack of access to 

facilities, transportation and money to support activities as barriers to walking. 

Taken together a review of the literature indicates that health and fitness, social support 

and enhanced well-being are benefits derived from walking. Barriers that may prevent 

walking include safety, time, cost, various role performance requirements, the 

surrounding environment and weather. Given that benefits have to outweigh the costs so 

that the exchange takes place (Homans, 1974) consideration needs to be given to 

remove barriers associated with walking. A further consideration for social marketers is 

that of competition and the bundle of benefits to be offered to the target audience has to 

be developed in light of known competition (Keller et al., 2012).   
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6.4 Methods 

6.4.1 Sample 

The current study employed a semi-structured, face-to-face interview method. Since the 

nature of the current study was qualitative exploration of consumers’ insight, and the 

basis of the interview was a loose structure consisting of open ended questions related 

to benefits, barriers, cost, competition, exchange, marketing mix, supports, motivation 

and intervention development, semi-structured interview was the most appropriate 

technique to collect information compared to the structured and depth interviews for the 

study. The University Human Research Ethics Committee approved the study. Fifteen 

overweight and obese informants living in Brisbane and Logan city council areas in 

Queensland, Australia, were purposively selected with the help of general practitioners 

and colleagues, aiming to collect unique information relevant to overweight and obesity 

(Suen et al, 2014). A total sample of fifteen was selected to achieve data saturation, 

which has been previously shown to occur within the first 12 interviews (Guest et al., 

2006). Moreover, overweight and obese adults are a homogeneous group of people 

facing similar problems, therefore, sufficient diversity of opinions and experiences 

should be achieved within 12-15 interviews. Details on the informants are presented in 

Table 17 below. 
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Table 17 Demographics of the informants 
 

Variables  Frequency % 

Age    

21-40 6 40.0 

41-60 3 20.0 

61-80 6 40.0 

Sex    

Male  8 53.3 

Female  7 46.7 

Obesity (BMI)   

Overweight (25.0-29.9) 6 42.9 

Class I Obesity (30.0-34.9)  3 21.4 

Class II Obesity (35.0-39.9)  4 28.6 

Class III Obesity (≥40.0)  1 7.1 

 Mean (SD) Range 

Age  48.8 (14.9) 24.0-72.0 

BMI  32.0 (5.2) 25.0-43.0 

Waist circumference    

Male  103.8 (19.0) 85.0-144.8 

Female  101.9 (9.3) 90.5-118.0 

 

The gender distribution of the informants was almost equal with 8 males and 7 females. 

Informants averaged 48.8 years ranging from as young as 24 to 72 years old. The 

average body mass index (BMI) was 32 with the range of 25-43. The average waist 

circumference of the male informants was 103.8 ranging from 85.0 to 144.8 and of the 

female informants was 101.9 ranging from 90.5 to 118.0 which are higher than the 

normal circumferences (93 cm for male and 79 cm for female (WHO, 2000).  

6.4.2 Research Procedure 

Interviews were conducted at a university campus or in informants’ houses depending 

on the informants’ preferences. At the beginning of the interview the purpose of the 

study was described, a study information sheet was provided, and written consent was 

gained from the informants. Interviews averaged 70 minutes with a minimum of 46 and 

a maximum of 93 minutes. A hypothetical scenario (MacQueen et al., 2007) of a 
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conversation regarding the recommendation of walking between a doctor and a patient 

was used in all interviews, and where available informants’ photos (Heisley and Levy, 

1991) were used to give the interviews a projective nature. Questions related to the cost, 

benefits, barriers, competition and promotion of walking were asked. At the end of each 

interview, a checklist was used to examine whether any topic was missed. Each 

informant was provided with a $25-gift voucher for volunteering their time. 

6.4.3 Data Analysis  

Content and thematic analytical procedures were used to explore barriers, benefits, 

competition, along with intrinsic motivational factors to gain consumer insights into 

possible means that could be used to increase walking in an overweight and obese adult 

target population. Content analysis is a method of identifying initial patterns in a 

qualitative dataset focussing at a micro level using frequencies (Braun and Clarke, 

2006). The current study applied word frequency analysis (Lowe, 2002). 

At the end of each interview, informants were asked to summarise the discussion, and 

write down the barriers, benefits, cost, and competition they perceived related to 

walking using a proforma sheet. The content of the summaries was coded. Codes were 

labelled to identify themes for each category of interest in the current study, namely the 

barriers, benefits, costs and competitions to walking. The frequency of the categories 

was assessed to obtain the prevalence of the categories under each theme (Namey et al., 

2007).  

Thematic analysis is a method for identifying, analysing and reporting thematic patters 

within a dataset describing data in detail (Braun and Clarke, 2006). The current study 

employed thematic analysis to delve into the underlying motivational factors that could 

be used to encourage walking of overweight and obese adults to assist intervention 

planning and design. 

Interviews were recorded using a digital voice recorder and all interviews were 

transcribed verbatim to enable the analysis. The first interview was coded by two of the 

authors independently to check inter-coder variability. The differences between the 

coders were discussed and resolved (Frensham et al., 2014). Texts of all interviews 

were read, copied and pasted in a Microsoft Excel file. Interesting, relevant and unusual 

concepts and issues in the Excel file were coded (Irvine et al., 2013; Matthews et al., 

2012; Braun and Clarke, 2006). Similar and overlapped codes were grouped together to 
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identify categories (Craike et al., 2013). Each category was described following a 

traditional interpretive method with supporting quotations. 

6.5 Findings and Discussion 

6.5.1 Barriers, Benefits, Costs and Competition: Content Analysis 

The purpose of the content analysis was to understand the extent that each of perceived 

barriers, benefits, costs and competition to walking were mentioned by informants. 

Figure 3 depicts the main findings.  

 

Figure 3 Frequency of benefits, barriers, competition and costs of walking 

Figure 3 indicates that benefits of walking were identified more frequently than barriers, 

with costs being the least mentioned category. The following section provides detailed 

descriptions of the identified perceived benefits, barriers, costs and competition. 

6.5.1.1  Perceived Benefits of Walking  

Perceived benefits of walking are presented in Figure 4 below.  

 

Figure 4 Different types of benefits of walking 

 

77

58

35

15

0

20

40

60

80

100

Benefit Barrier Competition Cost

F
re

q
u
e
n
cy

Theme

29

21

6 5 5 4 3 3 1

0
5

10
15
20
25
30
35

F
r
e
q
u

e
n

c
y

Benefits



 

116 
 

Informants expect health and fitness benefits from walking and to a lesser extent they 

expect benefits related to their ‘self’ such as, spending time alone; benefits from being 

in the outside environment including embracing open and fresh air, getting vitamin D 

and enjoying natural beauty; social benefits for example, being able to be involved in 

walking clubs and being social with friends; emotional benefits such as being happy, 

peaceful and more motivated; greater awareness of their surrounding environment. 

Informants also expect financial and familial benefits from walking including saving 

money from gym fees, car fuel expenditure and bus fares; and interacting more with 

family members while walking.  

6.5.1.2 Perceived Barriers to Walking  

Informants also described a wide array of barriers that limit walking (see Figure 5). 

 

Figure 5 Different types of barriers to walking 

 

The most frequently cited barrier was weather. Informants do not like to be exposed to 

hot, humid and cold weather. They want to avoid the rain and the exposure to avoid 

sun-damage. Of interest, the need to be presentable by not arriving flushed and sweaty 

for an event was recognised as a barrier to walking. Informants’ walking is limited by 

age with many informants identifying ailments that prevent walking. For example, 

arthritis, back pain, mobility, depression and asthma, and problems related to knees and 

nose were all identified. Emotional and physical states such as loneliness, laziness, and 

tiredness were identified as barriers to walking. Further issues such as having no interest 

in walking, lack of motivation and fear of falling were also identified as barriers to 

walking by informants. Informants’ time related barriers to walking included not being 

able to allocate time for walking due to their busy life style, feeling time pressure, and 

spending time with family. Working environment, long working hours, being too busy 
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at work and working late limited the ability to walk regularly. Informants do not want to 

walk in an environment which is crowded with people and cars. Informants’ perception 

of walking distance and poorly defined walking goals hinder walking. Informants also 

said that walking in the park and walking at night are not safe. Informants do not walk 

regularly because they are involved in taking care of children, housework and 

volunteering activities. One informant said that having easy transport and another 

informant said that not having proper shoes limited their walking.   

6.5.1.3  Perceived Costs of Walking  

Regarding the costs involved in walking, informants did not view walking as costly 

with many informants noting that there is no cost in walking. Financial costs related to 

purchasing shoes and hats, and non-financial costs of time and health were identified as 

costs (see Figure 6).  

 

Figure 6 Perceived costs of walking 

6.5.1.4  Perceived Competition to Walking  

Figure 7 shows that informants report they cannot walk regularly due to the tasks they 

need to accomplish in everyday life. The two strongest competitors to walking were 

entertainment and occupation. Instead of walking, informants prefer to watch TV 

programs, use computers and smart phones including playing games, listen to the radio 

and surf the Internet. Informants’ perceived that work load, volunteer jobs and tiredness 

in the afternoon after work prevented walking. Informants do not want to walk on the 

weekend because they perceive the weekend to be more precious than health. They 

become indulgent on weekend. Household chores, spending time with family and taking 

children to extracurricular activities also conflict with their walking time. Informants 

prefer to spend time on other activities related to their hobbies such as knitting rather 

than going out for walking. One informant mentioned how non-active travel forms 
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compete with active travels forms such as walking stating “…often get into car without 

thinking about walking”.  

 

Figure 7 Activities competing with walking 

6.5.2  Increasing Walking among Overweight and Obese Adults: Thematic 

Analysis   

Key themes emerged from the thematic analysis of the fifteen interviews. Many – given 

the character and unstructured nature of the data gathering method – overlapped one 

another. In the following section the principal topics are drawn out.  

6.5.2.1 Confusion about Walking Guidelines 

When it comes to walking public health practitioners recommend to both healthy adults 

and adults with chronic non-communicable conditions a daily target of 30 minutes 

(WHO, 2010)  or 10,000 steps (Tudor-Locke et al., 2011). The ideal walking target was 

perceived by our informants as confusing, very demanding and unattainable. There was 

a lot of confusion as to the exact walking distance that needs to be covered to achieve 

the 10,000 steps target, and several informants felt the 10,000 step target would involve 

too many steps. Walking guidelines were perceived as daunting, discouraging and 

impractical, especially for people who struggle to remain physically active:   

… that's a bit big, that's around about seven k isn't it?  No, it's not, it's about 

five k. Might be a bit big. Yeah but that sounds as though it’s a big goal 

don’t it because you've got 10,000 steps (Male, 66 years) 

 

I don't really know what 10,000 steps are in distance. I don't really know 

what that would add up to. Mmm. Yeah. I can't really get my head around 

how far 10,000 steps would be. Like my walk to the school I don't know 
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whether that would be 1,000 steps or 3,000 steps. I'm not really sure of the 

distance (Female, 41 years) 

Informants’ indicated that time was their preferred way to measure their physical 

activity. Integrating 30 minutes of walking into daily routine was perceived as the most 

practical way to stay active and meet the recommended guidelines. It is much easier for 

informants with weight management issues to split their daily walking activities into 

shorter sessions of 15-20 minutes. For several informants it was also important to stay 

close to home due to their health issues. Informants expressed concern that longer 

walking sessions might pose serious risk to their health:    

I go by time. Just recently two weeks ago I was doing only 30 minutes a day 

and over the holidays with my brother, we were doing an hour walk. I don't 

know how many steps is that? (Female, 46 years) 

 

Yeah, 30 minutes. Yeah, that sounds more achievable. People say "yeah, I 

can walk 30 minutes" that's what people would say. But if you say "10,000 

steps, climb 50 floors", no there's no way (Male, 24 years) 

6.5.2.2 Walking Locations 

Informants referred to a struggle to meet physical activity targets mentioning various 

restrictions including health, physical abilities, lack of confidence, and finding the right 

physical space for walking. Places that were familiar to our informants were identified 

as locations creating the feeling of being comfortable and safe. Knowing the distance 

back home and how long it would take to walk was an important aspect of informants’ 

psychological comfort. Some of the potential walking locations identified by informants 

included the work place (with the potential for lunch break walks), community centres, 

shopping malls (especially during hot and wet summers which are characteristics of 

Brisbane, Australia) and popular parks. Parking the car a short distance from their 

desired location and walking to the next bus stop were perceived as effective strategies 

to integrate walking into daily routines: 

I park my car further away from a parking spot than I normally park in, so I 

can obviously walk a little bit further because being where I am I don’t walk 

a lot (Male, 37 years) 
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There's a thing, I think one of the local shopping centres where you can 

walk around the shopping centre before it opens which I thought would be a 

really good thing when I was better because it's safe, there's not going to be 

dogs coming out at you and you can stop any time you like sort of thing. 

Loosely that would be something I would be more interested in doing 

(Female, 62 years) 

6.5.2.3 Walking in Groups 

Walking in groups was recognised by informants as an important way to increase their 

comfort and safety. Walking in groups was perceived as a means to provide additional 

support and motivation, reduce procrastination and increase social interaction. Walking 

in groups was perceived to give informants a chance to talk to like-minded people. 

However, it was important that groups are well-matched in terms of physical ability and 

health status to ensure that informants don’t feel left out and out-of-place:     

I think it's better if you got a group together. I think you need more people 

and you have more social interaction as well (Male, 61 years) 

The following motivational factors also emerged in the process of thematic analysis: 

health and weight, fitness, sense of achievement, goal setting and achieving.  

6.5.2.4 Health and Weight 

Most of the informants reported that they would like to walk in order to prevent diseases 

and maintain good health. Informants talked about different types of health conditions, 

such as diabetes, back pain, mood disorder, sleep disorder, overweight and obesity, all 

of which can be reduced by regular walking. They described relationships between 

walking, body weight and health which are supported by Begg et al. (2007), and were 

concerned about both weight and health. Informants understood they could avoid 

diabetes and lose body weight by increasing their rates of walking. They believed that 

their bodies will not be able to cope with extra weight and that lowering weight would 

assist to reduce lower-body pain:  

What would motivate me would be I'd say looking at my own health. I'm still 

continuing to put on weight and I know the result of getting above 100 kilos. 

My body just wouldn't cope. It probably would kill me. I'd probably get 

diabetes or something serious like that. That's what would motivate me to do 

it. (Male, 61 years) 
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Lose weight and be healthy. Well I have to lose weight, so I have to lose 

about ten and I'm always getting there and then putting it back on, getting 

there and putting it back on without walking that is. (Female, 61 years) 

6.5.2.5 Fitness  

Informants had a broad understanding of fitness that centred upon health and weight 

loss. They related weight reduction to body shape and their ability to reduce their 

clothing size. Informants also mentioned that fitness prevents people from getting tired 

frequently. They perceived many health related benefits of fitness such as psychological 

wellbeing, reduction in cardiac disease, and a more general resistance to disease. They 

expect to increase fitness by increasing their rates of walking. Overweight and obese 

informants are not happy with their current body shape. Informants think weight loss 

through walking will help them to get a more attractive body shape which will also 

enable them to wear smaller-size cloths:  

Not strength, just to be fit enough. I will not compete with the world 

champion, just to be fit. Yeah, just for myself, I can help myself, I can move 

easy… Really, overweight, it's a complicated problem. First, I will not look 

good. Second, I will not feel comfortable enough, even in sleeping and 

sitting. When I do exercise every day or consistently I feel myself better. But 

once I don't do exercises, I feel tired even in sitting, sleeping. So, it's better 

for me just to be fit. (Male, 33 years) 

I would like to wear smaller clothes. It could happen within two weeks and I 

know when people try really hard…. When I first started last year I was 

doing skipping and it was really good. I can see the benefit by clothes. The 

same clothes I wear then it sits nicely and now it's just like are you going to 

have a baby? (Female, 46 years) 

6.5.2.6 Sense of and Sharing Achievement 

Some informants expressed their desire to walk to get a sense of achievement (e.g. task 

completion) and to feel proud of their accomplishment. They thought that feelings of 

accomplishment can come especially from walking a long distance and in hilly areas. 

They would also enjoy sharing the attainment of achieving a walking target with others. 

They suggested that using a ‘walking chart’ as a tool to experience a sense of the 

achievement by putting a tick in the box against finishing a walking target on a certain 

day would be highly motivating. For example: 
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 I guess as soon as you've done the walk you're really proud of yourself. I mean 

especially if it's been a really long walk where you've done some hills or something.  

You're really proud that you've done that for yourself. (Female, 32 years) 

I like charts. Because if I can say this week I've done it, big tick on myself 

and I feel happy. I feel that I've achieved something. Like a checklist saying 

Monday I did some walk, for how many hours or even apps that people can 

record? (Female, 38 years) 

6.5.2.7 Goal Setting and Achieving 

Many of the informants mentioned that they should have a purpose for walking. 

According to them, without a purpose or goal regular walking may not happen. The 

purpose may include losing weight, gaining fitness and health, obtaining a sense of 

accomplishment such as completing 30-minutes or a certain walking distance, or simply 

visiting friends:  

I don't think I ever walk without a purpose. Sometimes the purpose is a 

friend or to catch up with your friend, of course going to work. (Female, 32 

years) 

Informants indicated their preference for more immediate goals such as aiming to walk 

for a certain time period or a distance rather than a longer term focus such as losing 

weight. Informants indicated a lack of awareness for how much and how long a person 

needs to walk to lose weight. On the other hand, they can easily measure how many 

minutes they need to spend to walk a certain distance. Thus, they believe realistic goals 

should be offered: 

If I walked five k how much weight would I lose? No idea. But if I walked 

five k and walking would probably take me about say around 10 minutes a 

kilometre, I've walked for 30, 40, 50, 60 minutes and that's measurable. 

(Male, 66 years) 

I'm a great goal person. So my first goal was to get around here and around 

those houses and come back through the back door and then one of my long 

term goals was to walk to the swimming pool which was a block and a half 

away, which I'm doing every day now. (Female, 62 years) 

In addition to weight loss, health and achievement, informants also mentioned other 

purposes for walking. For example, they walk to see friends, to join a social gathering.  
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Visit my friends at their place at home. Walking ... became a social thing. So 

it became this social gathering of totally unrelated people. (Male, 66 years) 

They believe that whatever the goal is, losing weight, walking a certain distance, or 

spending time, they should have a goal to achieve. They also believe that they should 

obtain feedback on the progress towards achievement. According to them, goals may 

vary from person to person depending on a person’s health status and ability.  

So I guess you need to have a goal though the figure I don't know whether 

would suit some people. Depending on your state of physical health (Male, 

55 years) 

I think you have to have a goal, a target to meet. When you weigh yourself 

or why are you weighing yourself, you're weighing yourself to see if you're 

losing weight, how much weight do you want to lose. (Male, 72 years) 

Informants prefer to set short-term, incremental goals rather than longer-term larger 

goals. This technique motivates them making them curious for the next goal-step, for 

example: 

I've always functioned with goals, let's do this and see. So every time I've 

got one goal like walking to the pool then I think "well what's the next thing" 

and that was walking around the block. (Female, 62 years) 

If I am going to walk two k, I walk about a k and a half. Once I start to walk 

a k and a half for the first 10 days then I will walk two k then three k and I 

build up my capacity to distance because I've built up my capacity in lung 

power and also got over the stress and strain of muscular work. (Male, 66 

years) 

6.6  Discussion and Conclusions  

Driven by the need to include two of Andreasen’s (2002) benchmark criteria in 

formative research, namely competition and exchange, the objectives of this study were 

twofold. First, this study sought to understand the benefits and barriers of walking for 

overweight and obese people. Second, the study aimed to gain insights into competition 

for walking.    

Previous research indicated that health and fitness (Hunt et al., 2013; Jepson et al., 

2012), social support (Hekler et al., 2012; O'Donovan and Kennedy, 2014; Peeters et 
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al., 2014; Schneider et al., 2014) and enhanced well-being (Puig-Ribera et al., 2008) are 

benefits derived from walking. These benefits were all mentioned by informants in the 

interviews confirming the literature. Benefits associated with walking by informants 

included health and weight, fitness, sense of and sharing achievement. Factors such as 

health and weight were concerns expressed by informants in the current study, which is 

similar to findings of Sjors et al. (2014). According to Sjors et al. (2014) 82%, 45% and 

27% informants wanted to walk for health, enjoyment and weight maintenance reasons 

respectively. Informants were also aware of walking’s role in prevention of chronic 

diseases, including diabetes and heart disease, weight reduction and getting fit. 

Informants meaning of fitness was diverse ranging from being physically active to 

being able to wear smaller-size cloths.  

Most of the identified motivational factors including health, goal setting, fitness, weight 

reduction and sense of achievement were consistent with the walking motivations of 

healthy adults (Duvall and Young, 2013; Early and Corcoran, 2013; Hunt et al., 2013; 

Jepson et al., 2012). The informants were aware of the viability of the target and gradual 

progress towards achieving the target, to avoid potential failure, through breaking down 

walking into smaller units. Their idea of breaking down daily walking guidelines into 

units is supported by the public health recommendation of three 10-minute walking 

bouts each day (Lee and Buchner, 2008). Moreover, target orientation is reflected in the 

self-regulation theory of behaviour change (Sniehotta et al., 2012). Since the informants 

are aware of the long-term effects of walking on health and weight, and prefer 

immediate benefits such as sense of achievement and sharing with others, the focus on 

behaviour change interventions should be directed towards more immediate benefits of 

walking to achieve behaviour change.   

Previous research indicated safety (Cross-Bardell et al., 2015; Wilson et al., 2013; Wen 

et al., 2002), time (Wen et al., 2002), cost (Thompson et al., 2010), various role 

performance requirements (Wen et al., 2002), the surrounding environment (Duvall and 

Young, 2013) and weather (Thompson et al., 2010) as barriers to walking. These 

barriers were all confirmed in the current study providing additional empirical evidence 

for a broad range of barriers that prevent walking. This study extends on previous 

literature with the key finding that walking guidelines are barriers for overweight and 

obese people. The findings of the current study indicate Australian walking guidelines, 

which suggest 30 minutes per day (WHO, 2010) or 10,000 steps (Tudor-Locke et al., 
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2011) for both healthy adults and adults with chronic non-communicable conditions, 

were perceived to be confusing and unattainable.  

This study extends on the literature with the finding that perceived barriers for walking 

outweighed the perceived benefits of walking in the target audience. Given that benefits 

have to outweigh the costs (barriers) for exchange to take place (Homans, 1974) 

consideration needs to be given to remove barriers associated with walking in 

intervention planning and design. Health issues influenced our informants’ preference 

for locations that are familiar to them, creating a sense of psychological comfort. 

Informants expressed preferences for known and safe locations such as shopping 

centres, parks and community halls where distances and time to get home were known. 

Wilson et al. (2013) identified that safety was a potential barrier to walking and that 

adults wanted to walk to improve their physical and mental health, and social 

connections. Neighbourhood parks have been identified as a convenient place where 

walking could take place (Cleland and Ball, 2013). Research has shown that each unit 

increase in total walkability score was associated with a 20% increase in the likelihood 

of walking to the park; walkability to the park was measured by distance, traffic, 

neighbourhood maintenance, street maintenance, safety and aesthetics (Dills et al., 

2012). Additionally, both regular and occasional walkers reported that they used 

neighbourhood streets, shopping mall and parks (Eyler et al., 2003) to walk. Moreover, 

it was found that being engaged in the environment where people walk would make 

walking more satisfactory (Duvall, 2013). However, none of the studies explored adult 

overweight and obese people’s attitudes toward walkability. 

The provision of programs, focusing on time, that are attainable and able to worked into 

daily schedules (e.g. within the workplace) emerged as one means that could be used by 

social marketers to increase walking in overweight and obese adults overcoming 

countervailing competitive pressures. Walking in groups was identified as one means to 

offer benefits that would appeal to overweight and obese people offering a safe walking 

option. Consistent with prior literature (Wilson et al., 2013) safety was a key barrier 

identified by this group. Additional factors emerged in the current study. A lack of 

socialization was a key concern expressed by overweight and obese people. Programs 

offering walking groups for like-minded people were identified as one means that social 

marketers could employ to change walking behavior. Moreover, group based programs 

would provide informants with support, which has previously been identified as a factor 

contributing to changes in walking behaviour (e.g. Furber et al., 2010).   



 

126 
 

In conclusion, the current exploratory formative research study yielded insights 

indicating a walking program needs to emphasise safety, offer groups and attainable 

walking targets. While measuring the number of steps may be central to evaluating 

program effectiveness care needs to be taken not to over emphasise steps in program 

promotion. Insights into marketing mix were gained with walking location (place) 

identified. Specifically, shopping centres and parks were identified as suitable walking 

locations. Finally gaining health and fitness, losing weight, and experiencing a sense of 

achievement could be emphasised to motivate walking behaviour. The findings of the 

current study provide useful insights for the planning and design of a social marketing 

intervention targeting overweight and obese adults to increase walking behaviour.   

6.7  Limitations and Future Research 

There are limitations of the study. Firstly, the sample size of the study limits 

generalisability. A small sample, collected at two similar locations in Queensland, 

cannot be generalized. Further, the small sample was from a wide ranging age range.  

The research did not capture environmental factors that may (or may not) motivate 

overweight and obese adults to walk more.  

The current research also offers direction for future research. First, research in 

overweight and obese populations is recommended to gain a more generalizable view of 

walking benefits and barriers perceived by overweight and obese people. Second, 

hypotheses related to the emerging themes can be generated for empirical quantitative 

testing to determine which factors offer the most explanatory potential for achieving 

behaviour change. Third, exploring motivational factors in the environment where 

walking will take place warrants additional research attention. Fourth, the results of this 

study indicate many differences such as age and life-stage may exist within the 

overweight and obese target market. Given the importance of segmentation in social 

marketing future research is recommended to understand whether homogenous groups 

of overweight and obese people can be identified prior to qualitative research at a 

segment level. Such research efforts would further extend the application of social 

marketing benchmarks recommended by Andreasen (2002) in formative research. 

Finally, insights from the study could be used to develop a social marketing walking 

behaviour change intervention for overweight and obesity adults.  
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Chapter 7: Consumer Insights  

Introduction  

As a comprehensive formative research, this thesis also requires to investigate consumer 

insights in relation to the question number 5 – what are the associated factors of 

physical activity. This chapter will describe the background of identifying the factors 

associated to the physical activity of Australian adults, what the factors are, and how the 

factors were identified using statistical techniques.   
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7.1  Abstract 

Developing an effective social marketing walking behaviour change intervention 

requires formative research to gain actionable consumer insights. A cross sectional 

online survey was conducted to understand which factors are associated with walking 

and other PA for Australian adults. Significant differences in sex, sitting hours, race, 

and occupation were associated with walking, moderate and vigorous levels of physical 

activity. Significant differences in age-groups, sex, obesity levels, race, marital status, 

income levels, educational attainment, employment status, and occupation types were 

associated with low, moderate and high levels of physical activity. Age, number of 

children and grandchildren, body mass index, walkability, family support, friend 

support and social support were significantly correlated with walking, moderate, 

vigorous, total PA and sitting hours. Sex, race, sitting, walkability social support and 

occupation were found to be as predictors for walking, moderate and total physical 

activity. Variables found to be significant in this study should be considered to design 

effective physical activity interventions.   

mailto:mohammad.kadir@griffithuni.edu.au
mailto:s.rundle-thiele@griffith.edu.au
mailto:k.kubacki@griffith.edu.au


 

136 

 

Keywords  

Physical activity, walking, walkability, social support, overweight and obesity  

7.2  Introduction 

Moderate levels of physical activity (PA) including walking are effective, easy and 

popular ways of preventing non-communicable diseases (NCD) such as obesity (Khoo 

et al., 2015), heart disease (Zepetnek, Pelletier, Hicks, & MacDonald, 2015), 

hypertension (Ghadieh & Saab, 2015), diabetes (Sanabria-Martinez et al., 2015) and 

some cancers (Giallauria et al., 2014). However, the rates of meeting recommended 

levels of physical activity (PA) are low across the world (Baldew et al., 2015; Hallal et 

al., 2012). Further, walking rates in Australia are very poor compared to other high-

income countries (Bassett Jr, Pucher, Buehler, Thompson, & Crouter, 2008) especially 

among young women. Psychological, social, and environmental factors may be 

contributing to the low rates of moderate PA and walking (Casey, De Civita, & 

Dasgupta, 2010; Cross-Bardell et al., 2015; Thompson et al., 2010; Wen et al., 2002). 

These factors may vary from country to country, and culture to culture. However, 

identifying factors associated with walking is essential as means to gain actionable 

insights that can be used for improving the rate of moderate PA and walking.  

Obesity is a complex multi-factorial problem that operates at an individual, social and 

environmental level (Wymer, 2011). The individual level focus remains the dominant 

focus in social marketing (Collins, K., 2014; Coulon et al., 1012; Wilson et al., 2013) 

despite calls to move beyond the downstream towards the upstream (Hoek and Jones, 

2011). A socio-ecological perspective (Bronfenbrenner, 1992) is the framework 

provided in the current study. A socio-ecological framework acknowledges that 

individual behaviour is impacted by social and environmental factors.      

Most of the individual level factors related to obesity were investigated in children and 

adolescents. Few studies were identified that investigate individual level factors related 

to obesity in adults are age  (Al-Isa et al., 2013), gender (Hubert et al., 2005), 

insufficient physical activity (Giles-Corti et al., 2003; Hubert et al., 2005), race (Flegal 

et al., 2012) and feeling tired (Al-Isa et al., 2013). However, these studies were 

conducted on non-Australians. There may have more individual factors, such as sitting 

hour, which might have association with obesity.   

Social levels factors, by which adults are surrounded, such as family members, friends, 

and people at workplace are associated with obesity. These social level factors may 
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either positively or negatively influence the levels of obesity. For example, number of 

children was found to be positively associated with BMI (Leahey et al., 2015). 

Dietary behaviours and physical activity related environmental factors were studied to 

find out association with obesity. Prevalence of obesity was found to be associated with 

greater accessibility to supermarkets or less access to takeaway outlets (Giskes et al., 

2011). Environmental aesthetics and protection from traffic were also found to be 

associated with obesity (Sallis et al., 2012). Additionally, access to services, safety from 

crime and walkability may have association with obesity.  

The literature discussed above identifies that physical activity is an efficient way to 

reduce obesity. It also identifies that both physical activity and obesity are influenced by 

individual, social and environmental level factors. However, there is a paucity of 

identifying individual, social and environmental factors related to the physical activity 

of overweight and obese adults focusing on Australian culture suggests more 

investigation to identify the individual, social and environmental level  factors of the 

physical activity of Australian overweight and obese adults.  

7.3  Methods 

7.3.1  Research Design  

A cross sectional research design was employed to plan the study.  

7.3.2  Sampling  

The interest of the study is investigating the physical activity behaviour of Australian 

adults. Potential participants who are living in Brisbane, Logan and the Gold Coast 

council areas of South East Queensland respectively were targeted for the study.  

7.3.2.1 Sample Size and Power Calculation  

Sample size was calculated using G*Power software 3.0.10 (Faul, 2007), which was 

especially developed for sample size calculation. Sample size was calculated on the 

basis of F tests – Linear multiple regressions: Fixed model, R2 increase with 80% power 

and α 0.05 for the effect size of 0.10. The protocol of power analysis for calculating the 

sample size for the study is shown in Table 18.  
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Table 18 Protocol of power analysis for current study 
 

  Effect size 

  10% 25% 

Input α err prob 0.05 0.05 

Power (1-β err prob) 0.8 0.8 

Total number of predictors 14 14 

Output Noncentrality parameter λ 19.60 21.50 

Critical F 1.75 1.83 

Numerator df 14 14 

Denominator df 181 71 

Total sample size 196 86 

Actual power 0.80 0.80 

 

Protocol of power calculation (Table 18) reported that total 196 and 86 participants 

were required for 10% and 25% effect sizes to run multiple regression analyses 

respectively.  

7.3.3  Participant Recruitment  

Five hundred and thirty-one participants were recruited through email invitation to 

participate in an online survey. Demographics of the participants are presented in Table 

19.  
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Table 19 Demographics of the participants 

Participants’ characteristics  f % 

Age    

16-20 26 5.0 

21-25 29 5.6 

26-30 57 10.9 

31-35 77 14.8 

36-40 61 11.7 

41-45 69 13.2 

46-50 48 9.2 

51-55 48 9.2 

56-60 48 9.2 

61-65 36 6.9 

66-70 23 4.4 

Sex    

Male  151 29.2 

Female  367 70.8 

Race    

Caucasian  385 77.9 

Asian  90 18.2 

African  3 .6 

Hispanic  8 1.6 

Pacific Islander  4 .8 

ATSI 4 .8 

Marriage    

Never married  128 25.3 

Widowed  4 .8 

Divorced  43 8.5 

Separated  19 3.8 

Married, de facto and partner  312 61.7 

Children and grandchildren need to look after    

0 256 50.6 
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Table 19 Demographics of the participants 

Participants’ characteristics  f % 

1 70 13.8 

2 104 20.6 

3 57 11.3 

4 15 3.0 

5 3 .6 

5+ 1 .2 

Income    

Nil income  16 3.6 

$1-$5,999 13 2.9 

$6,000-$11,999 14 3.1 

$12,000-$19,999 25 5.6 

$20,000-$39,999 72 16.0 

$40,000-$59,999 65 14.4 

$60,000-$99,999 116 25.8 

$100,000 and more 129 28.7 

Education    

Some high school 21 4.2 

Completed high school  56 11.1 

TAFE, trade certificate or diploma 103 20.4 

Undergraduate  116 22.9 

Postgraduate degree 210 41.5 

Employment    

Full-time  216 43.3 

Part-time 105 21.0 

Casual  68 13.6 

Unemployed  48 9.6 

Looking for a job  28 5.6 

Retired  34 6.8 

Occupation    

Professional and technical  195 55.2 
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Table 19 Demographics of the participants 

Participants’ characteristics  f % 

Administration  47 13.3 

Clerical  46 13.0 

Sales  21 5.9 

Service  27 7.6 

Skilled worker  2 .6 

Semi-skilled worker  7 2.0 

Unskilled worker  3 .8 

Farm  1 .3 

Obesity (BMI)   

Underweight (<18.5) 12 2.4 

Normal weight (18.5-24.9) 197 40.0 

Overweight (25.0-29.9) 175 35.6 

Class I Obesity (30.0-34.9)  72 14.6 

Class II Obesity (35.0-39.9)  25 5.1 

Class III Obesity (≥40.0)  11 2.2 

Physical activities    

Low  131 24.8 

Moderate  267 50.6 

High  130 24.6 

Sitting    

Less than 1 hour per day 6 1.1 

1 hour per day 21 4.0 

2 hours per day 36 6.8 

3 hours per day 51 9.6 

4 hours per day 68 12.8 

5 hours per day 67 12.6 

6 hours per day 70 13.2 

7 hours per day 46 8.7 

8 hours per day 61 11.5 

9 hours per day 26 4.9 
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Table 19 Demographics of the participants 

Participants’ characteristics  f % 

10 hours per day 34 6.4 

11 hours per day 2 .4 

12 hours per day 14 2.6 

More than 12 hours per day 15 2.8 

Sitting    

Less than 7 hours 319 61.7 

7 hours and more 198 38.3 

 Mean/median (SD) Range 

Age  42.26 (13.49) 16-69 

Children  1.05 (1.23) 0-6 

BMI  26.67 (5.50) 15.39-55.55 

Walkability  79.33 (15.98) 25.00-119.00 

Family support  31.53 (10.57) 17.00-61.00 

Friend support  28.64 (9.08) 20.00-57.00 

Social support  59.74 (16.61) 41.00-116.00 

Walking  396.00 (685.74) 0.00-3,118.50 

Moderate-intensity PA 160.00 (597.45) 0.00-3,780.00 

Vigorous-intensity PA 480.00 (1,309.42) 0.00-7,560.00 

Total PA 1,410.00 (2,040.03) 0.00-

14,458.50 

Sitting (hour)  5.89 (2.93) 1-13 

Sitting (minute) 353.38 (175.83) 30-780 

 

Table 19 revealed that the average age of the participants was 42.26 years ranging from 

as young as 16 to as old as 69 years. The highest percentage (14.8%) of the participants 

was from 31-35 year group followed by 41-45 (13.2%), 36-40 (11.7%), 26-30 (10.9%), 

46-50 (9.2%), 51-55 (9.2%), 56-60 (9.2%), 61-65 (6.9%), 21-25 (5.6%), 16-20 (5.0%) 

and 66-70 (4.4%) years groups respectively. Most of the participants were female 

(70.8%). The highest percentage (77.9%) of the participants was Caucasian background 

followed by Asian (18.2%), Hispanic (1.6%), Pacific Islander (0.8%), Indigenous and 
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Torres Strait Islander (0.8%) and African (0.6%) respectively. Majority of the 

participants were either married or with de facto and partner (61.7%) followed by never 

married (25.3%), divorced (8.5%), separated (3.8%) and widowed (0.8%) respectively. 

Half of the participants (50.6%) had no children or grandchildren to look after. Amongst 

the participants who had children or grandchildren to look after, 20.6%, 13.8%, 11.3%, 

3.0%, 0.6% and 0.2% had 2, 1, 3, 4, 5 and more than 5 (6) children respectively. So, 

average number of children or grandchildren to look after was 1.05 ranging from 0 to 6. 

Most of the participants (28.7%) had an annual household income of $100,000.00 and 

above followed by $60,000.00-$99,999.00 (25.8%), $20,000.00-$39,999.00 (16.0%), 

$40,000.00-$59,999.00 (14.4%), $12,000.00-$19,999.00 (5.6%), no income (3.6%), 

$6,000.00-$11,999.00 (3.1%) and $1.00-$5,999.00 (2.9%) and respectively. The 

average BMI of the participants was 26.67 ranging from 15.39 to 55.55. Majority of the 

participants (40%) were having normal weight and 2.4% were having underweight. 

However, 35.6% of the participants were having overweight which was followed by 

Class I (14.6%), Class II (5.1%) and Class III (2.2%) obesity respectively. Most of the 

participants (41.5%) completed postgraduate degree followed by undergraduate 

(22.9%), TAFE or trade certificate or diploma (20.4%), high school (11.1%) and some 

high school (4.2%) respectively. Majority of the participants (43.3%) had full-time job 

followed by part-time (21.0%) and casual job (13.6%) respectively. Amongst the rest of 

the participants, 9.6% were unemployed, 6.8% were retired and 5.6% were looking for a 

job. More than half of the participants (55.2%) were professionals followed by 

administrators (13.3%), clerks (13.0%), service holders (7.6%), sales persons (5.9%), 

semi-skilled workers (2.0%), un-skilled workers (0.8%), skilled workers (0.6%) and 

farmer (0.3%). Half of the participants were moderately active (50.6%) followed by low 

active (24.8%) and highly active (24.6%) respectively. Average sitting hours of the 

participants was 5.89 in a day ranging from 1 hour to 13 hours. Most of the participants 

sit less than 7 hours (61.7%) in a day and 38.3% participants sit more than 7 hours in a 

day. Participants’ had on average 79.33 (range: 25-119) environmental, 31.53 (range: 

17-61) family, 28.64 (range: 20-57) friend, 59.74 (range: 41-116) social supports for 

walking. Participants performed on average 396.00 (range: 0.00-3,118.50), 160.00 

(range: 0.00-3780.00), 480.00 (range: 0.00-7560.00) and 1410.00 (range: 0.00-

14458.50) MET-minutes/week in walking, moderate-intensity physical activity, 

vigorous- intensity physical activity and total physical activity respectively.  
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7.3.4  Variables and Measurements   

Walking, moderate PA, vigorous PA and total PA were the main dependent, and 

sedentary, walkability, social support, obesity, sex, ethnicity and profession were the 

main independent variables in the study. Both dependant and independent variables 

were measured through online survey. Self-reported questionnaires were used in the 

Production Environment V1.9x of LimeSurvey to design the online survey with the help 

of the university Research Survey Centre. Measures used in the survey are now detailed 

in turn.  

7.3.4.1  Walking and Other Physical Activity  

The short last 7 days self-administrated format of the International Physical Activity 

Questionnaire 2002 (IPAQ) (Craig et al., 2003) with seven items was used to measure 

walking, moderate PA, vigorous PA, total PA and sedentary behaviour. IPAQ (Craig et 

al., 2003) was developed and tested to measure physical activity of adults ranging from 

15-69 years. Items and response options of IPAQ were adapted to the Australian 

culture. The November 2005 version of IPAQ scoring protocol was used to process and 

analyse IPAQ data.  

7.3.4.2  Environmental Support for Walking  

Four subscales offering a 0.70 test-retest reliability of the Neighbourhood Environment 

Walkability Scale (NEWS) (Cerin, Saelens, Sallis, & Frank, 2006) were used to 

measure environmental support for walking. NEWS was adapted for the Australian 

culture. The adapted version of the NEWS had a 7-point Likert-type scale ranging from 

strongly disagree to strongly agree. Exploratory factor analysis was applied to the 

adapted version of NEWS and four reliable factors were identified, namely ‘access to 

service (α = .74)’, ‘crime safety (α = .85)’, ‘aesthetics (α = .81)’ and ‘traffic safety (α = 

.71). Results of the 17 item factor analysis are presented in the results section.  

7.3.4.3  Social Support for Walking  

The Social Support for Exercise (Sallis, Grossman, Pinski, Patterson, & Nader, 1987) 

questionnaire was used to measure how much support participants are getting from their 

families and friends. The words “exercised, exercise and exercising” were replaced by 

the word “walked, walk and walking” to adapt this questionnaire to the current study. 

Social support for exercise was scored separately for friends and family. This scale 

measured social support across three domains (1) family participation, (2) family 

rewards and punishment, and (3) friend participation with 13 items.  
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7.3.4.4  Demographics  

Participants’ demographic information related to their age, sex, ethnicity, marital status, 

number of children or grandchildren to look after, annual total family income, 

educational qualification, type of employment, employment status, and height and 

weight were also collected. 

7.3.5  Data Processing and Analysis 

Data were downloaded from LimeSurvey and exported into IMB SPSS Statistics 21 

(IBM Corp, 2012). Data were processed to fulfil assumptions.  

Initially, frequency, percentage, mean, median, standard deviation and range were 

calculated to examine the nature of the data. One-way ANOVA, independent-samples t-

test and chi square tests were applied to compare group differences within age, sex, 

ethnicity, marital status, income level, educational attainment, type of occupation, 

employment status, level of obesity and level of sedentary behaviour, and their 

significance in walking, moderate PA, vigorous PA and total PA. Pearson Product-

moment correlation was employed to empirically examine the nature of the relationship 

between age, number of children and grandchildren to look after, BMI, walkability, 

family support, friend support, social support with walking, moderate PA, vigorous PA, 

total PA and sedentary behaviour. Multiple linear regression models were finally 

deployed to examine which variables explained walking.  

7.4  Results 

The results are presented in four sections as follows, (1) adaptation of the NEWS 

questionnaire (2) groups differences in PA (3) relationships of age, number of children, 

walkability and social support with PA, and (4) identification of the predictors for PA.  

7.4.1  Adaptation of NEWS Questionnaire  

7.4.1.1  Item Selection and Reconstruction 

Four factors with 27 items were chosen on the basis of having a reliability coefficient of 

at least 0.70 to use in current study. The original items and their corresponding factors 

are reported in table 20 below.  

  



 

146 

 

Table 20 Original NEWS questionnaire with reliability scores 
 

Factor  Test-retest 

reliability  

Item  

Access to service  0.79 1. I can do most of my shopping at local stores. 

2. Stores are within easy walking distance of my 

home. 

3. Parking is difficult in local shopping areas. 

4. There are many places to go within easy walking 

distance of my home. 

5. It is easy to walk to a transit stop (bus, train) from 

my home. 

6. The streets in my neighbourhood are hilly, making 

my neighbourhood difficult to walk in. 

7. There are many canyons/hillsides in my 

neighbourhood that limit the number of routes for 

getting from place to place. 

Aesthetics  0.79 1. There are trees along the streets in my 

neighbourhood. 

2. Trees give shade for the sidewalks in my 

neighbourhood. 

3. There are many interesting things to look at while 

walking in my neighbourhood. 

4. My neighbourhood is generally free from litter. 

5. There are many attractive natural sights in my 

neighbourhood (such as landscaping, views). 

6. There are attractive buildings/homes in my 

neighbourhood. 

Traffic safety  0.77 1. There is so much traffic along the street I live on 

that it makes it difficult or unpleasant to walk in my 

neighbourhood. 

2. There is so much traffic along nearby streets that it 

makes it difficult or unpleasant to walk in my 

neighbourhood. 
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Table 20 Original NEWS questionnaire with reliability scores 
 

Factor  Test-retest 

reliability  

Item  

3. The speed of traffic on the street I live on is usually 

slow (30 mph or less). 

4. The speed of traffic on most nearby streets is 

usually slow (30 mph or less). 

5. Most drivers exceed the posted speed limits while 

driving in my neighbourhood. 

6. There are crosswalks and pedestrian signals to help 

walkers cross busy streets in my neighbourhood. 

7. The crosswalks in my neighbourhood help walkers 

feel safe crossing busy streets. 

8. When walking in my neighbourhood, there are a lot 

of exhaust fumes (such as from cars, buses). 

Crime safety  0.80 1. My neighbourhood streets are well lit at night. 

2. Walkers and bikers on the streets in my 

neighbourhood can be easily seen by people in their 

homes. 

3. I see and speak to other people when I am walking 

in my neighbourhood. 

4. There is a high crime rate in my neighbourhood. 

5. The crime rate in my neighbourhood makes it 

unsafe to go on walks during the day. 

6. The crime rate in my neighbourhood makes it 

unsafe to go on walks at night. 

 

The Table 20 presents that the four factors of the original NEWS questionnaire, access 

to services, aesthetics, traffic safety and crime safety factors had 7 and 0.79, 6 and 0.79, 

8 and 0.77, and 6 and 0.80 items and reliability score respectively totalling 27 items. 

Later on, these items were reworded and pretested to examine their applicability to the 

Australian context. The revised items are presented in table 21. 
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Table 21 Revised items of NEWS questionnaire 
 

Item N  Revised item  

1 I can do most of my shopping at local stores. 

2 Stores are within easy walking distance of my home. 

3 Parking is difficult in local shopping areas. 

4 There are many places to go within easy walking distance of my home. 

5 It is easy to walk to a transit stop (bus, train) from my home. 

6 The streets in my neighbourhood are flat, making my neighbourhood easy to walk in. 

7 There are many flatlands in my neighbourhood that connect the 

number of routes for getting from place to place. 

8 There are trees along the streets in my neighbourhood. 

9 Trees give shade for the sidewalks in my neighbourhood. 

10 There are many interesting things to look at while walking in my neighbourhood. 

11 My neighbourhood is generally free from litter. 

12 There are many attractive natural sights in my neighbourhood (such as landscaping, views). 

13 There is less traffic along the street I live on that it makes it easy 

or pleasant to walk in my neighbourhood. 

14 The speed of traffic on most nearby streets is usually slow (50km/ph or less). 

15 There are attractive buildings/homes in my neighbourhood. 

16 There is less traffic along nearby streets that it makes it easy or 

pleasant to walk in my neighbourhood. 

17 The speed of traffic on the street I live on is usually slow (50 km/ph or less). 

18 Most drivers follow the posted speed limits while driving in my neighbourhood. 

19 There are pedestrian crossings and signals to help walkers cross 

busy streets in my neighbourhood. 

20 The pedestrian crossings in my neighbourhood help walkers feel safe crossing busy streets. 

21 When walking in my neighbourhood, there are exhaust fumes (such as from cars, buses). 

22 My neighbourhood streets are well lit at night. 

23 Walkers and bikers on the streets in my neighbourhood can be 

easily seen by people in their homes. 

24 I see and speak to other people when I am walking in my neighbourhood.  

25 There is a low crime rate in my neighbourhood. 

26 The low crime rate in my neighbourhood makes it safe to go on walks during the day. 
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Table 21 Revised items of NEWS questionnaire 
 

Item N  Revised item  

27 The low crime rate in my neighbourhood makes it safe to go on walks at night. 

 

7.4.1.2  Assessment of Factorability  

Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy (Kaiser, 1970, 1974) and 

Bartlett’s test of sphericity (Bartlett, 1954) were conducted to test the factorability of the 

data (see Table 22).  

Table 22 KMO and Bartlett’s test scores 

 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy 0.81 

Bartlett's Test of Sphericity Approx. Chi-Square 2905.56 

df 136 

Sig.  0.00 

  

Table 22 revealed that the calculated KMO value was 0.81 which is within the range of 

0-1. The suggested minimum value of KMO for a good factor analysis is 0.60 

(Tabachnick, & Fidell, 1996).  The Bartlett’s test of sphericity was found to be 

significant at p<0.01 which should be at least at p<0.5 for the factor analysis to be 

considered (Tabachnick, & Fidell, 1996). These results indicated that the current data 

was suitable for conducting a factor analysis.  

7.4.1.3  Factor Extraction and Rotation  

Factors were extracted with the maximum likelihood method to determine the smallest 

number of factors which would give simple solution or structure (Thurstone, 1947) 

while maximising the variance explained. The initial extraction with an eigenvalue of 

1.0 produced 7 factors, explaining 61.73% of the variance and many multiple cross-

loading items were indicated. After serially deleting cross loading items from the model 

following procedures outlined in Rundle-Thiele (2005). Oblimin rotation reported no 

strong correlations among factors. The Varimax rotation method was conducted 

resulting in a 4 factor model that explained 46.25% of variance. The final rotated factor 

matrix and total variance explained by each factors are presented in Table 23 and 24.  
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Table 23 Rotated factor matrix 
 

Item Factor 

Access to 

service 

Crime 

safety  

Aesthetics  Traffic 

safety  

Stores are within easy walking distance of my home .64    

There are pedestrian crossings and signals to help w

alkers cross busy streets in my neighbourhood. 

.60    

There are many flatlands in my neighbourhood that 

connect the 

number of routes for getting from place to place. 

.57    

It is easy to walk to a transit stop (bus, train) from 

my home. 

.55    

My neighbourhood streets are well lit at night. .46    

The streets in my neighbourhood are flat, making m

y neighbourhood easy to walk in. 

.45    

I can do most of my shopping at local stores. .43    

There is a low crime rate in my neighbourhood.  .85   

The low crime rate in my neighbourhood makes it sa

fe to go on walks at night. 

 .74   

The low crime rate in my neighbourhood makes it sa

fe to go on walks during the day. 

 .74   

There are many attractive natural sights in my neigh

bourhood (such as landscaping, views). 

  .87  

There are many interesting things to look at while w

alking in my neighbourhood. 

  .76  

There is less traffic along the street I live on that it 

makes it easy 

or pleasant to walk in my neighbourhood. 

  .57  

There is less traffic along nearby streets that it make

s it easy or pleasant to walk in my neighbourhood. 

   .85 

The speed of traffic on the street I live on is usually 

slow (50 km/ph or less). 

   .65 

Most drivers follow the posted speed limits while dr    .40 
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Table 23 Rotated factor matrix 
 

Item Factor 

Access to 

service 

Crime 

safety  

Aesthetics  Traffic 

safety  

iving in my neighbourhood. 

The speed of traffic on most nearby streets is usually

 slow (50km/ph or less). 

   .37 

  

Table 24 Total variance explained by each factor 

 

Factor  Rotation sums of squared loadings 

 % of variance  Cumulative % 

Access to service  12.97 12.97 

Crime safety  12.69 25.66 

Aesthetics  11.07 36.73 

Traffic safety  9.52 46.25 

 

Table 24 presents the final 4 factor model. This model contained 17 items in total 

distributed across 4 factors. Access to service, crime safety, aesthetics and traffic safety 

contained 7, 3, 3 and 4 items respectively. Table 24 reported the percentages of variance 

explained by each factor. Access to service explained 12.97% of variance followed by 

crime safety (12.69%), aesthetics (11.07%) and traffic safety (9.52%) respectively.  
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7.4.1.4  Reliability of the Scale  

Cronbach’s alpha reliability scores were calculated for each factor and the whole NEWS 

scale (see Table 25).  

Table 25 Cronbach's alpha reliability score for each 
factor and whole scale 

 

Factor  Cronbach's Alpha N of Items 

Access to service .74 7 

Crime safety  .85 3 

Aesthetics  .81 3 

Traffic safety .71 4 

Scale total  .82 17 

  

Table 25 revealed that access to service, crime safety, aesthetics and traffic safety 

subscale obtained .74, .85, .81 and .71 reliability scores respectively. Reliability score 

was also calculated for the whole walkability scale which is .82.  

7.4.2  Group Differences in PA  

Difference between male and female, sitting less than and more than 7 hours and among 

different types of race and occupations on walking, moderate PA, vigorous PA and total 

PA was analysed by independent-samples t-test and ANOVA. Results of the group 

differences are reported in table 26.  
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Table 26 Group comparisons of sex, sedentary behaviour, race and occupation in walking, moderate PA, vigorous PA and total PA 
 

Variable Walking Moderate PA Vigorous PA Total PA 

 Mean Levene t/f Sig. Mean Levene t/f Sig. Mean Levene t/f Sig. Mean Levene t/f Sig. 

Sex                  

Male  706.20 
.02 -1.51 .13 

375.33 
.63 -.11 .91 

1242.40 
.00 -2.78 .01** 

2339.73 
.01 -2.31 .02* 

Female  598.84 369.04 858.53 1835.94 

Sitting                  

<7 hours  639.69 
.27 .84 .40 

438.29 
.00 3.84 .00** 

1074.72 
.00 2.58 .01** 

2156.44 
.01 3.04 .00** 

>7 hours  587.30 252.76 789.09 1643.12 

Race                  

Caucasian  672.23 
.01 2.05 .04* 

390.39 
.04 2.18 .03* 

1055.06 
.00 3.80 .00** 

2119.66 
.01 3.62 .00** 

Asian  501.26 242.76 478.20 1243.03 

Occupation                 

Professional  588.84 

.00 2.35 .05* 

284.35 

.00 2.14 .08 

844.31 

.08 2.81 .03* 

1723.09 

.00 2.74 .03* 

Administrative  527.63 295.65 1302.98 2196.72 

Clerical  602.07 363.04 733.91 1723.40 

Sales  600.29 140.00 870.00 1578.00 

Services  986.83 522.31 1425.19 2878.37 

*p<.05, **p<.01  
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Table 26 showed that significant differences were found between males and females in 

vigorous PA (p<.01) and total PA (p<.05), but not in walking and moderate PA. The 

average MET-minute/week of vigorous and total PA (1242.40 and 2339.73) for Men 

was higher than the MET-minute/week of vigorous and total PA (858.53 and 1835.94) 

of women. Significant differences were also found between participants who sat less 

than 7 hours in a day than the participants who sat more than 7 hours in a day in 

moderate (p<.01), vigorous (p<.01) and total PA (p<.01). The average MET-

minute/week in moderate, vigorous and total PA (438.29, 1074.72 and 2156.44) for the 

participants who sat less than 7 hours in a day than the average MET-minute/week in 

moderate, vigorous and total PA (252.76, 789.09 and 1643.12) for the participants who 

sat more than 7 hours in a day. Significant differences were found between Caucasians 

and Asians in walking (p<.05), moderate (p<.05), vigorous (p<.01) and total PA 

(p<.01). The average MET-minute/week in walking (672.23), moderate (390.39), 

vigorous (1055.06) and total PA (2119.66) were higher for Caucasian than the average 

MET-minute/week in walking (501.26), moderate (242.76), vigorous (478.20) and total 

PA (1243.03) for Asian. Significant differences were also found among different types 

of occupations (professional, administrative, clerical, sales and services) in walking 

(p<.05), vigorous (p<.05) and total PA (p<.05). The highest average MET-minute/week 

in walking was for services (986.83) followed by clerical (602.07), sales (600.29), 

professional (588.84) and administrative (527.63) respectively. The highest average 

MET-minute/week in vigorous PA was for services (1425.19) followed by 

administrative (1302.98), sales (870.00), professional (844.31) and clerical (733.91) 

respectively. The highest average MET-minute/week in total PA was for services 

(2878.37) followed by administrative (2196.72), clerical (1723.40), professional 

(1723.09) and sales (1578.00) respectively.  

Differences between male and female, Caucasian and Asian, and among different age 

groups, level of obesity, marital status, income level, educational attainment, 

employment type and occupation in the level of PA were also identified conducting 

Chi-square and cross-tab analysis. Results of the analysis are presented in Table 27.  
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Table 27 Group differences in the level of PA of age, sex, race, obesity, marital 
status, income level, education, occupation and employment type 
 

Variables  Level of physical activity 

Sig.  Low  

n (%) 

Moderate  

n (%) 

High  

n (%) 

Age     .75 

16-20 6 (23.1) 14 (53.8) 6 (23.1)  

21-25 5 (17.2) 14 (48.3) 10 (34.5)  

26-30 16 (28.6) 31 (55.4) 9 (16.1)  

31-35 23 (29.9) 35 (45.5) 19 (24.7)  

36-40 18 (30.0) 30 (50.0) 12 (20.0)  

41-45 19 (27.5) 31 (44.9) 19 (27.5)  

46-50 13 (27.1) 23 (47.9) 12 (25.0)  

51-55 9 (18.8) 23 (47.9) 16 (33.3)  

56-60 8 (16.7) 27 (56.3) 13 (27.1)  

61-65 9 (25.7) 19 (54.3) 7 (20.0)  

66-70 3 (13.0) 16 (69.6) 4 (17.4)  

Sex     .04* 

Male  28 (18.5) 76 (50.3) 47 (31.1)  

Female  96 (26.4) 188 (51.6) 80 (22.0)  

BMI    .04* 

Underweight (<18.5) 5 (41.7) 5 (41.7) 2 (16.7)  

Normal weight (18.5-24.9) 36 (18.3) 109 (55.3) 52 (26.4)  

Overweight (25.0-29.9) 44 (25.3) 83 (47.7) 47 (27.0)  

Class I Obesity (30.0-34.9)  22 (31.0) 34 (47.9) 15 (21.1)  

Class II Obesity (35.0-39.9)  7 (29.2) 11 (45.8) 6 (25.0)  

Class III Obesity (≥40.0)  7 (63.6) 4 (36.4) 0 (0.0)  

Race     .00** 

Caucasian  82 (21.4) 195 (50.9) 106 (27.7)  

Asian  34 (38.2) 46 (51.7) 9 (10.1)  

Marriage     .69 

Never married  33 (26.0) 56 (44.1) 38 (29.9)  

Widowed  1 (25.0) 1 (25.0) 2 (50.0)  
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Table 27 Group differences in the level of PA of age, sex, race, obesity, marital 
status, income level, education, occupation and employment type 
 

Variables  Level of physical activity 

Sig.  Low  

n (%) 

Moderate  

n (%) 

High  

n (%) 

Divorced  9 (20.9) 24 (55.8) 10 (23.3)  

Separated  5 (26.3) 10 (52.6) 4 (21.1)  

Married, de facto and partner  76 (24.5) 164 (52.9) 70 (22.6)  

Income     .52 

Nil income  4 (25.0) 7 (43.8) 5 (31.3)  

$1-$5,999 2 (15.4) 9 (69.2) 2 (15.4)  

$6,000-$11,999 5 (35.7) 9 (64.3) 0 (0.0)  

$12,000-$19,999 6 (25.0) 13 (54.2) 5 (20.8)  

$20,000-$39,999 14 (19.4) 45 (62.5) 13 (18.1)  

$40,000-$59,999 17 (26.2) 28 (43.1) 20 (30.8)  

$60,000-$99,999 28 (24.3) 61 (53.0) 26 (22.6)  

$100,000 and more 33 (25.6) 63 (48.8) 33 (25.6)  

Education     .41 

Some high school 7 (33.3) 9 (42.9) 5 (23.8)  

Completed high school  11 (19.6) 28 (50.0) 17 (30.4)  

TAFE, trade certificate or 

diploma 

31 (30.4) 48 (47.1) 23 (22.5)  

Undergraduate  25 (21.6) 56 (48.3) 35 (30.2)  

Postgraduate degree 50 (24.0) 115 (55.3) 43 (20.7)  

Employment     .16 

Full-time  61 (28.5) 101 (47.2) 52 (24.3)  

Part-time 26 (25.0) 55 (52.9) 23 (22.1)  

Casual  7 (10.3) 43 (63.2) 18 (26.5)  

Unemployed  10 (20.8) 28 (58.3) 10 (20.8)  

Looking for a job  11 (39.3) 11 (39.3) 6 (21.4)  

Retired  8 (23.5) 17 (50.0) 9 (26.5)  

Occupation     .04* 

Professional and technical  47 (24.2) 109 (56.2) 38 (19.6)  
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Table 27 Group differences in the level of PA of age, sex, race, obesity, marital 
status, income level, education, occupation and employment type 
 

Variables  Level of physical activity 

Sig.  Low  

n (%) 

Moderate  

n (%) 

High  

n (%) 

Administration  10 (21.7) 22 (47.8) 14 (30.4)  

Clerical  15 (32.6) 23 (50.0) 8 (17.4)  

Sales  7 (33.3) 8 (38.1) 6 (28.6)  

Service  5 (18.5) 11 (40.7) 11 (40.7)  

*p<.05 

 

Table 27 reported that no significant differences were found among age groups, marital 

statuses, income levels, educational attainment and employment types in the levels of 

PA. However, significant differences were found between males and females (p=.04), 

Caucasians and Asians (p=.00), and among obesity levels (p=.04) and occupation types 

(p=.04). Females participated more in low (26.4%) and moderate (51.6%) PA compare 

to males. Further, males participated more in high PA (31.1%) than females (22.0%). 

The highest percentage of participation in low PA was by Class III obese adults (63.6%) 

followed by underweight (41.7%), Class I obese (31.0%), Class II obese (29.2%), 

overweight (25.3%) and normal weight adults (18.3%). The highest percentage of 

participation in moderate PA was by normal weight adults (55.3%) followed by Class I 

obese (47.9%), overweight (47.7%), Class II obese (45.8%), underweight (41.7%), and 

Class III obese adults (36.4%). The highest percentage of participation in high PA was 

by overweight adults (27.0%), followed by normal weight (26.4%), Class II obese 

(25.0%), Class I obese (21.1%), underweight (16.7%) and Class III obese adults (0.0%).  

Asians participated more in low PA (38.2%) and moderate PA (51.7%) compared to 

Caucasians who participated in low PA (21.4%) and moderate PA (50.9%). However, 

Caucasians participated in high PA (27.7%) more than Asians participated in high PA 

(10.1%). The highest percentage of participation in low PA was by sales people (33.3%) 

followed by clerical (32.6%), professionals (24.2%), administrative (21.7%) and service 

people (18.5%) respectively. The highest percentage of participation in moderate PA 

was by professionals (56.2%) followed by clerical (50.0%), administrative (47.8%), 

service (40.7%) and sales (38.1%) respectively. The highest percentage of participation 
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in high PA was by service (40.7%) followed by administrative (30.4%), sales (28.6%), 

professional (19.6%) and clerical (17.4%) consecutively.  

7.4.3  Relationships of Age, Children, BMI, Walkability and Support with PA  

Strength of the relationship with age, the number of children and grandchildren to look 

after, BMI, walkability, family, friend and social support for walking were next 

examined on the key physical activity outcome measures, namely walking, moderate, 

vigorous, total PA and sitting hours were assessed using the Pearson Product-moment 

correlation coefficient (see Table 28).  

Table 28 Relationships of age, children, BMI, walkability and supports with PA 
 

 Walking  Moderate  Vigorous  Total PA Sitting (h) 

Age  .074 .159** .026 .092* -.111* 

Children  -.105* .019 -.056 -.066 -.157** 

BMI -.027 -.028 -.104* -.077 .005 

Walkability  .085 .029 .071 .088* -.075 

Family support  .097* .109* .075 .115* -.101* 

Friend support  .067 .086 .079 .100* -.049 

Social support .107* .138** .093 .139** -.096 

*p<.05, **p<.01  

 

Table 28 reported that significant weak, positive correlations were found between age 

and moderate PA (r=.16), age and total PA (r=.09), walkability and total PA (r=.09), 

family support and walking (r=.10), family support and moderate PA (r=.11), family 

support and total PA (r=.11), friend support and total PA (r=.10), social support and 

walking (r=.11), social support and moderate PA (r=.14), social support and total PA 

(r=.14). Significant weak, negative correlations were found between age and sitting 

hours (r=-.11), number of children and walking (r=-.11), number of children and sitting 

hours (r=-.16), BMI and vigorous PA (r=-.10), family support and sitting hours (r=-.10).  
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7.4.4  Identification of Predictors for PA 

The predictive ability of a set of variables including sitting, access to service, crime 

safety, neighbourhood aesthetics, traffic safety, social support, gender, Caucasian, 

Asian, professional, administration, clerical, sales and service for walking, moderate 

and total PA were identified by conducting multiple regression analysis for all adults 

sampled and specifically for obese adults sampled (see Table 29). Variables included in 

the model were found to be significant in the bivariate analyses clearly identifying 

group differences. Given that differences were evident in bivariate analysis the aim of 

the model was to test the significant variables together as predictive factors for walking 

and physical activities.  

Table 29 Summary of standard multiple regression analyses for variables predicting walking, 
moderate physical activity and total physical activity behaviour 

 

Variables  Walking Moderate PA Total PA 

Adj R2 .04 .07 .13 

F 2.10 2.98 4.97 

Sig .01** .00** .00** 

 Beta t Sig Beta t Sig Beta t Sig 

Sitting  -.01 -.17 .86 -.13 -2.39 .02* -.12 -2.37 .02* 

Access to service .06 1.01 .31 .04 .73 .47 .07 1.31 .19 

Crime safety -.05 -.81 .42 -.09 -1.59 .11 -.06 -1.10 .27 

Aesthetics  .01 .18 .86 .09 1.43 .15 .07 1.28 .20 

Traffic safety  .07 1.18 .24 .05 .84 .40 .05 .96 .34 

Social support  .15 2.78 .01** .13 2.43 .02* .16 3.20 .00** 

Sex  .10 1.77 .08 .08 1.48 .14 .21 4.13 .00** 

Caucasian  .15 1.94 .05* .12 1.52 .13 .14 1.86 .06 

Asian  -.013 -.16 .88 -.02 -.25 .81 -.11 -1.44 .15 

Professional  -.04 -.68 .50 -.09 -1.58 .12 -.06 -.99 .33 

Administration  -.04 -.70 .49 -.08 -1.54 .12 .02 .44 .66 

Clerical  -.01 -.23 .82 -.03 -.61 .54 -.04 -.72 .47 

Sales  .01 .23 .82 -.09 -1.73 .08 -.02 -.44 .66 

Services  .13 2.50 .01** .12 2.25 .03* .15 3.01 .00** 

*p<.05, **p<.01  
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Table 29 showed that the set of variables (model) can significantly explain 4%, 7% and 

13% of the variance in walking (F=2.10, p<.01), moderate (F=2.98, p<.01) and total PA 

(F=4.98, p<.01) respectively. Sitting can significantly explain the variance in moderate 

PA (Beta=-.13, p<.05) and total PA (Beta=-.12, p<.05). Social support can significantly 

explain the variance in walking (Beta=.15, p<.01), moderate PA (Beta=.13, p<.05) and 

total PA (Beta=.16, p<.01). Sex can significantly explain the variance in total PA 

(Beta=.21, p<.01). Being a Caucasian can significantly explain the variance in walking 

(Beta=.15, p<.05). Working in the service sector can explain the variance in walking 

(Beta=.13, p<.01), moderate PA (Beta=.12, p<.05) and total PA (Beta=.15, p<.01).  

Predictors for walking, moderate PA and total PA were also identified for normal 

weight, overweight, Class I obese and Class II obese adults separately (see Table 30-

33).  

Table 30 Summary of standard multiple regression analyses for variables predicting walking, 

moderate physical activity and total physical activity behaviour of normal weight people 

Variables  Walking Moderate PA Total PA 

Adj R2 .10 .01 .09 

F 2.01 1.14 1.95 

Sig .02* .34 .03* 

 Beta t Sig Beta t Sig Beta t Sig 

Sitting  -.01 -.10 .92 -.12 -1.31 .19 -.14 -1.63 .11 

Access to service -.06 -.59 .56 -.01 -.14 .89 .05 .48 .64 

Crime safety -.10 -1.06 .29 -.15 -1.46 .15 -.20 -2.01 .05* 

Aesthetics  -.07 -.69 .50 .08 .71 .48 .14 1.38 .17 

Traffic safety  .13 1.33 .19 .08 .81 .42 .04 .45 .66 

Social support .26 2.95 .00** .14 1.52 .13 .14 1.54 .13 

Sex  .07 .75 .46 -.01 -.08 .93 .18 1.90 .06 

Caucasian  .28 1.95 .05* .06 .43 .67 .23 1.61 .11 

Asian  .03 .23 .82 .01 .08 .94 -.09 -.59 .56 

Professional  -.05 -.50 .62 -.13 -1.23 .22 -.09 -.86 .39 

Administration  -.11 -1.11 .27 -.14 -1.38 .17 -.00 -.01 .99 

Clerical  .10 1.03 .31 .10 1.04 .30 .06 .67 .51 

Sales  -.02 -.19 .85 -.12 -1.22 .22 -.09 -1.01 .31 

Services  .28 3.19 .00** .03 .35 .72 .13 1.51 .13 

*p<.05, **p<.01  
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Table 30 presented that the set of variables (model) can significantly explain 10% and 

9% variances in walking (F=2.01, p<.05) and total PA (F=1.95, p<.05) of the normal 

weight population respectively. Crime safety can significantly explain the variance in 

total PA of normal weight people (Beta=-.20, p<.05). Social support can significantly 

explain the variance in walking of normal weight people (Beta=.26, p<.01). Being a 

Caucasian can significantly explain the variance in walking of normal weight people 

(Beta=.28, p<.05). Working in a service sector can significantly explain the variance in 

walking of normal weight people (Beta=.28, p<.01).  

Table 31 Summary of standard multiple regression analyses for variables predicting walking, 
moderate physical activity and total physical activity behaviour of overweight people 

 

Variables  Walking Moderate PA Total PA 

Adj R2 .02 .06 .10 

F .81 1.62 2.08 

Sig .66 .08 .02* 

 Beta t Sig Beta t Sig Beta t Sig 

Sitting  -.05 -.46 .65 -.12 -1.30 .20 -.18 -1.93 .06 

Access to service .07 .67 .51 -.07 -.73 .47 -.01 -.14 .89 

Crime safety .14 1.36 .18 -.04 -.39 .70 .10 1.07 .29 

Aesthetics  .02 .14 .89 .08 .80 .42 -.05 -.46 .65 

Traffic safety  -.04 -.38 .71 .12 1.23 .22 .09 .95 .34 

Social support .08 .83 .41 .15 1.65 .10 .14 1.65 .10 

Sex  .05 .45 .66 -.01 -.08 .94 .17 1.85 .07 

Caucasian  .08 .67 .51 .16 1.35 .18 .08 .67 .51 

Asian  -.08 -.61 .54 -.04 -.37 .71 -.19 -1.56 .12 

Professional  .03 .23 .82 -.06 -.56 .58 .00 .02 .98 

Administration  .05 .45 .66 -.01 -.08 .94 .12 1.27 .21 

Clerical  -.04 -.35 .73 -.09 -.87 .39 -.05 -.50 .62 

Sales  -.09 -.94 .35 -.07 -.76 .45 .01 .07 .94 

Services  .15 1.56 .12 .22 2.41 .02* .23 2.63 .01** 

*p<.05, **p<.01  

 



 

162 

 

Table 31 revealed that the set of variables (model) can significantly explain 10% of 

variances in total PA (F=2.08, p<.05) of overweight adults. Among the variable, only 

working in service sector can significantly explain the variances in moderate PA 

(Beta=.22, p<.05) and total PA (Beta=.23, p<.01) of overweight adults.  

Table 32 Summary of standard multiple regression analyses for variables predicting walking, 

moderate physical activity and total physical activity behaviour of Class I Obese adults 
 

Variables  Walking Moderate PA Total PA 

Adj R2 .22 .23 .39 

F 2.10 2.14 3.53 

Sig .03* .03* .00** 

 Beta t Sig Beta t Sig Beta t Sig 

Sitting  .01 .04 .97 -.21 -1.46 .15 -.11 -.89 .38 

Access to service .35 2.30 .03* .22 1.41 .17 .24 1.79 .08 

Crime safety -.14 -.95 .35 -.07 -.44 .66 -.01 -.08 .94 

Aesthetics  .06 .40 .69 .06 .40 .70 .06 .44 .66 

Traffic safety  .03 .20 .85 -.04 -.27 .79 -.14 -.98 .33 

Social support .02 .15 .89 .25 1.62 .11 .38 2.77 .01** 

Sex  .38 2.91 .01** .31 2.37 .02* .39 3.37 .00** 

Caucasian  -.08 -.36 .72 -.24 -1.19 .24 -.09 -.48 .64 

Asian  -.18 -.88 .38 -.43 -2.15 .04* -.35 -1.99 .05* 

Professional  -.22 -1.50 .14 -.16 -1.11 .27 -.18 -1.42 .16 

Administration  -.02 -.17 .87 -.13 -1.00 .32 -.13 -1.09 .28 

Clerical  -.19 -1.34 .19 -.14 -1.05 .30 -.15 -1.21 .23 

Sales  -.02 -.13 .90 -.05 -.40 .69 -.08 -.72 .48 

Services  -.05 -.35 .73 -.05 -.31 .76 -.03 -.26 .80 

*p<.05, **p<.01  

 

Table 32 shown that the set of variable (model) can significantly explain 22%, 23% and 

39% of variances in walking (F=2.10, p<.05), moderate PA (F=2.14, p<.05) and total 

PA (F=3.53, p<.01) of Class I obese adults respectively. Among the variables access to 

service can significantly explain the variance in walking (Beta=.35, p<.05). Social 

support can significantly explain the variance in total PA (Beta=.38, p<.01). Sex can 

significantly explain the variance in walking (Beta=.38, p<.01), moderate PA (Beta=.31, 
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p<.05) and total PA (Beta=.39, p<.01). Being Asian can significantly explain the 

variance in moderate PA (Beta=-.43, p<.05) and total PA (Beta=-.35, p<.05). 

Table 33 Summary of standard multiple regression analyses for variables predicting walking, 

moderate physical activity and total physical activity behaviour of Class II Obese adults 
 

Variables  Walking Moderate PA Total PA 

Adj R2 .09 .54 .41 

F 1.13 .53 1.97 

Sig .48 .84 .24 

 Beta t Sig Beta t Sig Beta t Sig 

Sitting  -.17 -.40 .71 .52 .81 .45 .17 .50 .64 

Access to service -.75 -1.40 .22 -.02 -.03 .98 -.76 -1.76 .14 

Crime safety -.63 -1.07 .33 -.16 -.21 .85 -.62 -1.31 .25 

Aesthetics  -.04 -.04 .97 .37 .31 .77 .42 .56 .60 

Traffic safety  .91 1.56 .18 -.88 -1.18 .29 -.02 -.04 .97 

Social support .60 1.60 .17 .60 1.24 .27 .89 2.96 .03* 

Sex  -.27 -.80 .46 -.44 -1.03 .35 -.19 -.69 .52 

Caucasian  -.56 -.81 .46 .51 .58 .59 -.32 -.57 .59 

Asian  -.26 -.35 .74 .42 .45 .67 -.22 -.37 .73 

Professional  .17 .38 .72 .86 1.45 .21 .50 1.34 .24 

Administration     -.38 -.79 .47    

Clerical  -.31 -.37 .73 .28 .25 .81 -.05 -.07 .95 

Sales  -.53 -1.22 .28 .23 .42 .69 -.36 -1.04 .35 

Services  .34 .53 .62 .89 1.10 .32 1.24 2.43 .06 

*p<.05 

 

Table 33 presented that the set of variables (model) cannot significantly explain 

variance in walking (F=1.13, p>.05), moderate PA (F=.53, p>.05) and total PA (F=1.97, 

p>.05), social support alone can significantly explain the variance in total PA (Beta=.89, 

p<.05) of Class II obese adults. 

7.5  Discussion 

The aim of the current research was to empirically examine factors known to influence 

walking for Australian adults who are overweight and obese.  A range of individual, 

social and environmental level factors were examined with the aim to inform the design 
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of a social marketing walking behaviour change intervention. Participants’ age, sex, 

race, marital status, the number of children and grandchildren to look after, income, 

obesity, education, employment, occupation, family support, friend support, social 

support, access to service, crime safety, aesthetics, traffic safety, environmental 

walkability, walking, moderate PA, vigorous PA, total PA and sitting hours were 

empirically examined. The study revealed that the variables which contributed to 

walking and PA of (overweight and obese) adults were drawn across all three social 

marketing stream levels, namely individual (downstream), social (midstream) and 

environmental (upstream). The results of the current study provide support for calls to 

address obesity using all three social marketing streams (Wymer, 2011; Jones & Hoek, 

2011).   

7.5.1  Individual Level or Downstream Factors  

Downstream social marketing interventions are focused on deploying tactical 

interventions, projects and campaigns aimed at influencing specific behaviours related 

to social challenges. Examples of interventions would include informational 

programmes, design solutions such as walking paths and service provision such as 

personal trainer sessions. Individual level factors may be identified that are related to 

walking, moderate PA, vigorous PA and total PA. Individual level factors such as 

participants’ age, sex, race, employment status and sitting hours may be used to gain 

actionable consumer insights that can be used in intervention design and planning. 

Age was found to be significantly positively correlated with moderate PA and total, and 

negatively correlated with sitting hours meaning that the rate of moderate and total PA 

increases, and rate of sitting decreases with the increase of age. It indicates that young 

people walk less and do less PA.  

Gender has been found to be significant to vigorous PA and total PA. Significant 

differences were found between male and female in vigorous PA and total PA. Males 

did more vigorous PA and total PA than females. Gender was found to be significant to 

the different levels of PA. Males’ participation was higher in high levels of PA than 

females’. On the other hand, females’ participation was higher in low and moderate 

levels of PA indicating that female may need more encouragement to participate in PA. 

Gender was found to be a predictor of total PA. Males will do more total PA than 

females. This prediction was found to be true for Class I obese in the case of walking, 

moderate and total PA.  
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Race has been found to be significant to vigorous PA and total PA. Significant 

differences were found between Caucasians and Asians in vigorous PA and total PA. 

Caucasians did more vigorous PA and total PA than Asians. Consistent significant 

results were found in the context of the level of PA. Caucasians’ participation rates in 

high levels of PA were higher than Asians. In contrast, participation rates in low and 

moderate levels of PA of Asians were higher than the Caucasians suggesting that 

involving Asians more in PA interventions may be warranted. Caucasians, especially 

normal weight Caucasians was a predictor for walking. However, Class I obese Asians 

were a predictor for both moderate and total PA.  

Marital status was found to be significant to walking only. There were significant 

differences among different types of marital status. Widowed had the highest rates of 

walking followed by separated, never married, divorced and married (including de facto 

or living with a life partner) respectively. This result may indicate that people who live 

on their own walk more.  

Employment status was found to be significant to moderate PA only indicating that 

employment status did not impact walking and PA. There were significant differences 

among different types of employment status in moderate PA. The rate of moderate PA 

was highest among retirees followed by casual workers, unemployed, part-timers, those 

looking for a job and full-timers. It indicates that the persons who were more occupied 

by their jobs were found to be less active. People who work full-time may need formal 

walking programs outside of their working schedule say at either 7:30AM-8:30AM or 

5:30PM-6:30PM.  

Sitting hours was found to be significantly related to moderate, vigorous and total PA. 

There were significant differences between individuals who sit less than 7 hours in a 

day and individuals who sit more than 7 hours in a day. Individuals who sit less than 7 

hours in a day tend to do more moderate, vigorous and total PA than the individuals 

who sit more than 7 hours in a day. Sitting habit was also found to be a predictor for 

moderate and total PA. Individuals who have a habit of sitting less would do more 

moderate and total PA.  

BMI was found to be significantly negatively correlated to vigorous PA meaning the 

rate of vigorous PA decreases with the increase of BMI.   
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7.5.2  Social Level or Midstream Factors  

Midstream or social level factors are those factors which surround the individual. At the 

midstream or social level, the number of children and grandchildren, family support, 

friend support, social support and working in service sector were found to contribute to 

walking, moderate PA, vigorous PA and total PA. 

The number of children was found to be significantly negatively correlated with 

walking, meaning rate of walking decreases with the increase of children and 

grandchildren to look after. People who had no children or grandchildren to look after 

walked more than the people who had 1, 2, 3 and 4 children or grandchildren 

consecutively. Family support and social support were found to be significantly 

positively correlated with walking, moderate PA and total PA meaning walking, 

moderate and total PA increases with the increase of family and social support. The 

provision of family and social support increases the rate of walking, moderate and total 

PA. On the other hand, friend support was found to be significantly positively correlated 

with total PA meaning the rate of total PA increases with the increase of friend support. 

Social support was found to be a strong predictor for walking, moderate PA and total 

PA. Specifically, it was found to be a predictor for walking of normal weight, total PA 

for Class I and Class II obese population.   

The type of occupation was found to be significant in moderate PA, vigorous PA and 

total PA. There were significant differences among professional, administrative, 

clerical, sales and service working environment in moderate, vigorous and total PA. 

People who work in the service sector including restaurant owners, police officers, 

waiters, barbers and caretakers tend to do highest rate of moderate, vigorous and total 

PA. Consistent significant results were also found in the context of the level of PA. 

Participation rates in high levels of PA were by the people who worked in services 

sector followed by administration, sales, professional and clerical. Participation rates in 

moderate PA was highest for professionals followed by clerical, administrative, services 

and sales. Participation rate in low PA was highest by sales followed by clerical, 

professional, administrative and services. It seems that the job nature of the services 

sector requires PA. However, the nature of other jobs is sedentary, which demands 

separate schedules and/or formal programs to ensure sufficient levels of physical 

activity.  
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7.5.3  Environmental Level or Upstream Factors  

Upstream or environmental factors are those factors embedded in the physical 

environment of individual’s neighbourhood which may knowingly or unknowingly be 

influencing an individual’s behaviour. At the upstream or environmental level, access to 

service, crime safety and walkability were found to contribute to walking, moderate PA 

and total PA.  

Walkability was found to be significantly positively correlated with total PA meaning 

the rate of total PA increases with the increase of walkability score suggesting providing 

walkable environments for increasing total PA. Among the walkability factors, crime 

safety was found to be a predictor for total PA of normal weight people, and access to 

services was found to be predictor for walking of Class I obese.  

All variables from the three different social marketing streams or levels related or 

contributed to PA including walking are presented in Table 34 below.  

Table 34 Variables at different stream or levels related to PA and walking 

 

Levels Physical activities 

Walking Moderate PA Vigorous PA Total PA 

Individual 

Downstream  

Gender  

Caucasian  

Age 

Gender  

Asian  

Sitting hours 

BMI  Age 

Gender   

Asian  

Sitting hours 

Social 

Midstream 

Children & grandchildren  

Family support  

Social support 

Services  

Family support 

Social support 

Services  

Family support Family support 

Friend support  

Social support 

Services  

Environmental 

Upstream  

Access to service    Crime safety 

Walkability  

 

7.6  Limitations and Future Research  

The current study had a few limitations. First, walking, moderate PA, vigorous PA, total 

PA, sitting hours and BMI were measured by self-reported survey. Walking and all PA 

could be measured by objective measurement such as a pedometer or accelerometer. 

BMI is not always the best measure of obesity (Ashwell et al., 2012; Zoccali et al., 
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2012). Waist circumference or a body fat analyser could be used to measure obesity 

more accurately (Ashwell et al., 2012). Second, weather or seasonality was not 

considered in the study as a contributing factor for walking and PA. Due to discomfort 

weather such as rain, hot and humid can hinder walking and PA (O’Neill et al., 2013). 

Third, Asia is a regional or geographical variable rather than a cultural or ethnic 

variable. Asia is composed of many ethnicities including Arab, Bengali and others. The 

language spoken at home could be an ideal way to measure ethnicity clearly. Fourth, 

assessment of the Neighbourhood Environment Walkability Scale (NEWS) could be 

enhanced with the addition of confirmatory factor analysis. Confirmatory factor analysis 

is recommended in future research to confirm that the 4 factor structure provides a 

significantly better goodness-of-fit than competing factor structures (e.g., structures 

with 3 or 5 factors, or simply a one factor structure).  Further, future research could 

include more objective measurement of walking and PA with pedometers or 

accelerometers, more narrowly studying ethnicity based on language and culture in 

relation to walking and PA, considering climate or seasonality, confirming factors of 

NEWS questionnaire.  

7.7  Conclusions 

The purpose of the current study was to gain consumer insights into walking and PA 

behaviour for overweight and obese people. Factors known to influence walking were 

empirically examined and included age, gender, ethnicity, sitting hours, BMI, number 

of children and grandchildren to look after, family support, friend support, social 

support, occupation, walkability, access to services and crime safety were found to be 

significantly related to walking, moderate PA, vigorous PA and total PA of adults 

including normal weight, overweight and obese. The identified wide range of variables 

support calls to move upstream in order to prevent obesity suggesting that consideration 

of models such as the Behaviour Ecological Model: which acknowledges individual, 

social and environmental (Hovell et al, 2002) factors may be warranted in future 

research. Among the variables identified, social support and walkability were found to 

be the strongest predictors for PA including walking suggesting that consideration be 

given to designing a walking intervention incorporating groups who walk at safe place 

may assist to promote walking behaviour.  
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Chapter 8: Conclusions   

8.1  Introduction  

The purpose of this thesis was to report findings from a comprehensive formative 

research study that sought to gain consumer insight for the purposes of designing and 

planning a walking intervention targeting overweight and obese people. Formative 

research practice in social marketing has been dominated by use of qualitative research 

inquiry methods and calls have recently been made to broaden formative research in 

social marketing (Rundle-Thiele et al., 2013).   

This chapter provides an overview of the research design in section 8.2, and describes 

how the research questions have been addressed in section 8.3. This chapter also 

describes the implication of the findings for theory and practice in sections 8.4 and 8.5 

respectively. Limitations of this thesis and future research are noted subsequently in 

sections 8.6 and 8.7. Finally, this thesis concludes in section 8.8.  

8.2  Research Design  

Small scale qualitative research designs dominate formative research practice (Rundle-

Thiele et al., 2013). While these can capture others’ perspectives they are limited by 

their subjectivity and lack of generalisability (Barbour, 2001; Creswell, 2012). The 

addition of a narrative literature review employing systematic search procedures and a 

quantitative study ensured that an objective stance was employed to inform the planning 

and design of social marketing walking behaviour change intervention.  

In Study 1 and Study 2, the literature review, a total of twenty-five walking behaviour 

change interventions were identified using systematic search procedures. In Study 3, 

fifteen semi-structured interviews were conducted with overweight and obese adults 

who were living in the Brisbane and Logan city council area of Queensland, Australia to 

explore audience perspectives about the benefits and barriers associated with walking 

and to explore means that could be used to motivate the target audience to walk 

regularly. In Study 4, an online cross sectional survey was conducted to investigate 

walking prevalence for overweight and obese people and to empirically examine factors 

known to be associated with physical activity.  

8.3  Addressing the Research Questions  

This section describes how each of the five research questions has been answered by the 

studies undertaken in this thesis.  
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8.3.1  Research Question 1 

Many theories of behaviour change including Implementation Intention (Arbour & 

Ginis, 2009), Theory of Planned Behaviour (Darker et al., 2010), Social Cognitive 

Theory (De Cocker et al., 2008), Transtheoretical Model (Faghri et al., 2008) and Self-

regulation Theory (Sugden et al., 2008) have been used in walking behaviour change 

interventions.  While calls for theory use in social marketing are evident (see Luca and 

Suggs, 2013) limited attention has been directed towards understanding whether use of 

theories in interventions raises effectiveness. A considerable gap exists in the literature, 

namely understanding which theory(ies) are effective in increasing walking behaviour.  

Research question 1 sought to contribute to this gap in knowledge and asked what 

theory can be used effectively to change walking behaviour of adults? A systematic 

search was undertaken to examine the evidence base to determine for the theories that 

had been used in walking interventions. A total of 25 out of 81 interventions were 

reviewed to examine the effectiveness of theory in changing walking behaviour.  

Results of the review revealed that both theory-based and non-theory-based walking 

behaviour change interventions were reported during 2007-2012. Theory-based 

interventions were found to be more effective than non-theory based interventions in 

changing walking behaviour (Marteau et al., 2006) providing empirical evidence to 

support the Luca and Sugg’s (2013) call for theory use in social marketing. Selected 

interventions combined use of two theories. It was found that interventions based on a 

single theory were more likely to be effective than interventions based on multiple 

theories. Among the theories, the Transtheoretical Model was found to be most 

effective in changing walking behaviour.  

The National Social Marketing Centre’s (2009) extended on Andreasen’s (2002) six 

social marketing benchmarks adding ‘theory’ as an additional social marketing 

benchmark.  The National Social Marketing Centre (2009) inclusion of theory 

encourages social marketer to use theory in the design, implementation and evaluations 

of social marketing campaigns. Evidence presented in the current study indicates that 

practitioners would benefit from theory use. This research advocates the usage of a 

single theory to guide behaviour change intervention planning and implementation. The 

results of the current study indicate that the Transtheoretical Model may be the most 

effective behaviour change model for walking change.   
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8.3.2  Research Question 2  

Many psychosocial constructs including motivation (Strath et al., 2011), monitoring and 

feedback (Merom et al., 2009), planning (Yates et al., 2009), education (Ryder et al., 

2009), memory cues (Tully et al., 2007), support (Furber et al., 2010), empowerment 

(Estabrooks et al., 2008) and team building (Faghri et al., 2008) have been used in 

walking behaviour change interventions previously. The evidence base identified in the 

systematic literature review search process was extended to understand what 

psychosocial constructs contribute to change in walking behaviour of adults.  

Results of the review showed that different psychosocial constructs were used in the 

walking interventions. Motivation, monitoring and feedback, planning, education and 

memory cue were used predominantly and were found to be effective in changing 

walking behaviour. Therefore, it is recommended to use motivation, monitoring and 

feedback, planning and memory cues to make walking behaviour change intervention 

most effective. Findings of this research may influence behaviour-change theorists to 

think about developing a comprehensive and sustainable behaviour-change theory 

incorporating the constructs motivation to change, strategic planning for change, 

monitoring change, change feedback and reminder system for change. Most 

importantly, no behaviour change theories incorporate the construct ‘memory’ which 

was noted as a key construct in the current study. Monitoring and feedback can be 

considered vital for habit formation.  

8.3.3  Research Question 3  

Regular brisk walking can decrease the rates of overweight and obesity. Yet, overweight 

and obese adults do not walk at recommended levels. Two under applied social 

marketing benchmark criteria (see Carins & Rundle-Thiele, 2014; Kubacki, Rundle-

Thiele, Lahtinen, Parkinson, & Young, 2015; Kubacki, Rundle-Thiele, Pang, et al., 

2015) underpinned the qualitative inquiry, namely competition and exchange. The 

objective of the qualitative study was to explore the perceived barriers, benefits, cost 

and competition of walking, along with intrinsic motivational factors for walking of 

overweight and obese adults. Fifteen face-to-face semi-structured interviews were 

conducted with overweight and obese adult individuals who lived in the Brisbane and 

Logan city council areas, Australia. Content and thematic analytical procedures were 

used to explore barriers, benefits, costs and competition to address research question 3, 

namely what barriers to and benefits from walking do overweight and obese people 

perceive? Findings of the exploration reveal that participants were aware of more 
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benefits from walking than barriers. Three themes related to the guidelines of walking 

behaviour change intervention emerged. First, Australian walking guidelines were 

confusing and perceived to be unattainable. Second, location was identified as an 

important enabler with respondents expressing clear preferences for familiar locations. 

Finally, results indicate that program outcomes should focus on the amount of time 

spent walking rather than distance. 

Findings of this research affirm the necessity of having competition which is mentioned 

in the frameworks proposed by Andearsen (2002), the National Social Marketing Centre 

(2009) and Lee and Kotler (2011), and exchange which is mentioned in the frameworks 

proposed by Andreasen (2002) and the National Social Marketing Centre (2009). 

Competition and exchange may help to motivate change. By understanding the 

competing behaviours social marketers can generate consumer insights to inform 

program design and implementation. Outweighing the perceived benefits when 

compared to the perceived barriers to walking was identified as a means to motivate 

walking.  By removing barriers whether real or perceive social marketers can assist to 

change the targeted behaviour. Therefore, this research recommends retaining 

competition and exchange in social marketing framework as benchmark criteria.  
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8.3.4  Research Question 4  

Even with awareness of the benefits of walking, overweight and obese adults do not 

walk up to the recommended level which raises the question how can overweight and 

obese adults be can motivated to walk more? The qualitative study which comprised of 

fifteen face-to-face semi-structured interviews was used to address research question 4. 

Findings of the investigation revealed four key motivational factors. First, overweight 

and obese adults want to reduce weight and maintain good health (Sjors, Bonn, Trolle 

Lagerros, Sjolander, & Balter, 2014). Second, they want to look good and reduce the 

size of their cloths. Third, they want to feel and share a sense of achievement (Early & 

Corcoran, 2013). Finally, they prefer realistic walking targets that feel attainable and 

therefore can provide a sense of achievement, which is in contrast to standard walking 

guidelines (Tudor-Locke et al., 2011) that feel unattainable.  

8.3.5  Research Question 5  

Understanding targeted behaviour and associated factors is required to change 

behaviour. Limited studies were available that had explicitly focussed on understanding 

physical activity behaviour and its associated factors among Australian overweight and 

obese adults. Research question 5 sought to address this gap in knowledge, namely what 

factors are associated with the PA of overweight and obese Australian adults? A cross 

sectional online survey was conducted to understand factors associated with the PA of 

overweight and obese Australian adults. 

The survey results revealed three levels, namely individual, social and environmental 

level factors that are associated with the physical activity of overweight and obese 

Australian adults. Individual level factors include age (Al-Isa, Campbell, & Desapriya, 

2013), gender (Hubert, Snider, & Winkleby, 2005), insufficient physical activity (Giles-

Corti, Macintyre, Clarkson, Pikora, & Donovan, 2003; Hubert et al., 2005) and race 

(Flegal, Carroll, Kit, & Ogden, 2012). Social level factors include family and friend 

support, and work places. Environmental level factors include walkability, access to 

services and safety from crime.  

Findings of this research support the needs to consider down-stream, mid-stream and 

upstream factors to achieve behaviour change suggesting a model such as the Behaviour 

Ecological Model: which acknowledges individual, social and environmental (Hovell et 

al, 2002) is recommended to guide future research. This research recommends social 
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marketers and behaviour change researchers to take all streams into account to achieve 

sustainable behaviour change.  

8.4  Contribution to Literature    

The previous section briefly summarised the research questions that have been 

addressed in this dissertation. This section will outline the contribution this thesis makes 

to the body of knowledge.  

8.4.1  Contribution to Social Marketing  

Social marketing is an approach to behaviour change which is underpinned by a 

consumer and external orientation. Given that social marketing is externally oriented, 

the extensive use of formative research to gain consumer insights for the targeted 

audience is required prior to the design of behaviour change interventions. In addition, 

examination of the evidence base is essential to understand what works (and what does 

not). Extensive formative research has been called for (see Rundle-Thiele et al., 2013) 

and in response to this call the current study considered both the evidence base, and 

implemented a consumer oriented study via qualitative and quantitative perspectives.  

The social marketing contributions are twofold. First, the qualitative study showcased 

how two under applied social benchmark criteria (see Carins & Rundle-Thiele, 2014; 

Kubacki, Rundle-Thiele, Lahtinen, et al., 2015; Kubacki, Rundle-Thiele, Pang, et al., 

2015), namely competition and exchange could be embedded into formative research in 

social marketing. The qualitative study explored the perceived barriers, benefits, cost 

and competition of walking, along with intrinsic motivational factors for walking of 

overweight and obese adults as a part of a larger formative research study.  Second, 

theory use in social marketing is limited (Luca & Suggs, 2013) and social marketers are 

operating under many assumptions that have not been empirically examined (Rundle-

Thiele, 2015). To date, the evidence base has not been examined to ascertain whether 

interventions that use theory are more effective than their counterparts. The literature 

review, underpinned by a systematic search process, sought to determine which theories 

had previously been used in walking interventions and empirically examined whether 

theory used enhanced intervention effectiveness. The second contribution to social 

marketing is the finding that intervention effectiveness can be enhanced when 

intervention design and implementation is underpinned by theory.   
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8.4.1.1  Embedding Social Marketing Principles of Competition and Exchange into 

Formative Research 

The qualitative study contributed to the literature by providing a framework for social 

marketing researchers and practitioners to apply competition and exchange to gain 

consumer insight. The formative research approach employed in the current study 

provided insights into perceived barriers and benefits and competition for walking. The 

insights gained in this study provided an understanding of how a marketing mix could 

be optimally designed to overcome barriers perceived by the target audience. The 

consumer insights gained in the qualitative study could be used to underpin intervention 

design and planning.  

The results of the qualitative formative research study indicated that informants were 

aware of more benefits from walking than barriers. Three themes emerged in this study. 

First, Australian walking guidelines were confusing and perceived to be unattainable. 

Second, location was identified as an important enabler with informants expressing 

clear preferences for familiar locations. Finally, results indicate that program outcomes 

should focus on the amount of time spent walking rather than distance. This study 

provides a framework for social marketing researchers and practitioners to apply 

competition and exchange to gain consumer insight.   

8.4.1.2  Theory Use in Social Marketing  

National Social Marketing Centre (NSMC) (2011) outlines eight social marketing 

benchmark criteria. Theory, one of the eight benchmark criteria recommended for social 

marketing practice, provides a structure or a road map to guide. According to Thackeray 

and Neiger (2000) theory provides an overall guide indicating the research method, 

audience segmentation, and even the establishment of marketing mix components 

during the planning stage. Thackeray and Neiger (2000) indicate that theory when 

applied in formative research helps social marketers understand target audience’s needs 

and wants, and therefore designate behavioural, social, and environmental constructs for 

intervention influencing the marketing tactics to be used. While considerable effort has 

been directed towards supporting theory use in social marketing (Luca & Suggs, 2013; 

Truong, 2014) there has been no empirical examination of assumptions commonly held 

by researchers (see Rundle-Thiele, 2015). This thesis contributes to the body of 

knowledge with an empirical examination of theory use in social marketing.  
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An empirical examination of theory use in walking interventions indicated that 

interventions reporting theory use were more likely to achieve behaviour change than 

their counterparts.  Results from the literature review indicate that using a single theory 

to guide the development of an intervention may be better than using multiple theories 

in a single walking intervention. Further, results indicate the Transtheoretical Model 

may offer the most potential to change walking behaviour. However, many other 

theories show considerable promise in achieving walking behaviour change and theory 

use is recommended owing to the ability to increase the odds of walking behaviour 

change. This thesis provided empirical evidence supporting ‘theory’ as one of the social 

marketing benchmark criteria (National Social Marketing Centre, 2009).  

8.5  Contributions to Practice and Policy 

This thesis contributes to practice and policy.    

8.5.1  Practice 

Social marketers design behaviour change interventions following formative research 

that seeks to gain consumer insight to understand how behaviour change may be 

motivated. A comprehensive formative research process that both considers the 

existence evidence base to understand what works (and what does not) should underpin 

formative research. In addition, consumer insights should be sought from both a 

qualitative and quantitative perspective. This thesis showcased how two under applied 

social benchmark criteria (see Carins & Rundle-Thiele, 2014; Kubacki, Rundle-Thiele, 

Lahtinen, et al., 2015; Kubacki, Rundle-Thiele, Pang, et al., 2015), namely competition 

and exchange, could be embedded into formative research in social marketing. Further, 

this thesis challenged an underlying social marketing assumption, namely that theory 

should be used to enhance intervention effectiveness. This thesis undertook an empirical 

examination to determine whether interventions using theory were more effective than 

interventions that did not report theory use. The results of this thesis provide support for 

theory use. Additionally, this thesis informs the practitioners that using single theory, 

especially process approaches like the Transtheoretical Model can enhance intervention 

effectiveness. Consistent with recommendations provided by the National Social 

Marketing Centre (NSMC) (2011) this thesis recommends that social marketing 

practitioners should adopt theory and use theory to guide formative research, 

intervention design and evaluation.   
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8.5.2  Policy   

Findings from both the qualitative and quantitative research of this thesis explicitly 

emphasise the importance of ensuring a safe neighbourhood. Hence, neighbourhood 

safety is strongly related to walking and other forms of physical activity, which is 

ultimately linked to the health of the members of the neighbourhood. Therefore, local 

governments (e.g. councils) should make safety a priority in environmental planning.  

Policy that ensures the safety of citizens permitting free and comfortable movement and 

therefore enrichment of health and wellbeing which may ultimately reduce the health 

service costs of the government.  

8.6  Limitations  

The limitations of each of the studies have been reported in their respective chapters 

(Chapter 4-7). The overall limitations of this thesis relate to sampling, and an inability 

to undertake intervention development and evaluation. The consistency in sampling 

across the studies was not maintained. In Study 1 and Study 2 theories and constructs 

were tested on participants from different countries while in Study 3 and Study 4 

barriers, benefits, competitions and motivation of walking, and associated factors of 

physical activity were investigated on an Australian population only. This sampling 

inconsistency may affect the conclusions drawn. This thesis was limited by time and 

funding. Conducting four studies in a three-and-half year period in the absence of large 

scale funding, did not provide sufficient scope to develop and test an intervention 

program based on the results of this comprehensive formative study.  

8.7  Further Research  

The limitations of this thesis mentioned in previous section leads to further research. A 

complete comprehensive formative study can be carried out searching the evidence base 

on the population, and conducting qualitative and quantitative research on the 

population who share similar attributes. A walking behaviour change intervention 

program can be designed on the basis of the findings of this comprehensive formative 

research to test its efficacy through a randomised controlled social marketing trial.  

8.8  Conclusion  

The purpose of this chapter was to conclude this thesis revisiting the research questions 

and the research design that was used to address the research questions and to clearly 

state the contributions of this thesis to social marketing. Additionally, this chapter 
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outlined the contributions of this thesis at both a practice and policy level declaring the 

limitations of the thesis and indicating to two areas for further research.  
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