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Preface 

This thesis is arranged in eight chapters, written so that each chapter can be read 

independently. The University of Sydney allows published papers that arose from the 

candidature to be included in the thesis.  

Chapter 1 is an introduction to the thesis and provides the background to the importance 

of interventions for promoting physical activity among women aged 50 years and over. 

Chapter 2 is a literature review of randomised controlled trials. It overviews the evidence 

about the features and efficacy of individually targeted remotely delivered interventions 

that promote choice-based physical activity on physical activity among mid-aged 

community-dwelling women.  

Chapter 3 is a study protocol detailing the methodology for the Active Women over 50 

randomised controlled trial presented in Chapter 4. The protocol is presented as published 

in BMC Public Health.  

Chapter 4 is a randomised controlled trial testing the effect of the Active Women over 50 

physical activity support intervention among employed women aged 50 years and over in 

Sydney, NSW, Australia. The trial is presented as published in American Journal of Public 

Health. 

Chapter 5 is a qualitative study evaluating , 

participation in the Active Women over 50 trial, and recommendations for future iterations. 

The study is presented as published in BMC Public Health. 
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Chapter 6 is a study protocol detailing the methodology for the Active Women over 50 

online physical activity support pilot trial presented in Chapter 7. The protocol is 

presented as published in Pilot and Feasibility Studies. 

Chapter 7 is a pilot randomised controlled trial testing the effect of the Active Women over 

50 online physical activity support intervention among community-dwelling women aged 

50 years and over residing across NSW, Australia. The trial is presented as published in 

Translational Behavioural Medicine. 

Finally, Chapter 8 is an overview of the body of work and discusses clinical implications 

and directions for future practice, research and policy. 

Each chapter contains its own reference list. Ethical approval for the studies presented in 

Chapters 3, 4, 5, 6 and 7 was gained from the Human Research Ethics Committee at the 

University of Sydney prior to commencement of recruitment. 
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Abstract 

The broad aim of this thesis was to investigate interventions for promoting physical activity 

to women aged 50 years and over. Interventions explored behaviour change support 

delivered in-person and remotely to women aged 50 years and over residing in NSW, 

Australia to increase physical activity participation. Research designs included two 

randomised controlled trials and a qualitative study of semi-structured interviews. 

 

Physical inactivity is an important global public health challenge. It is directly responsible 

for premature mortality and increased disability, representing a major human cost. It also 

imposes a societal burden through increased healthcare expenditure and productivity 

losses. Physical inactivity is a significant contributor to the growing burden of chronic 

disease, particularly within an ageing population. Regular physical activity helps to 

address these challenges. Despite clear guidance from the World Health Organization 

about the amount and type of physical activity that adults need to undertake for health 

benefits, a third of the global population do not meet these recommendations. 

 

Midlife is a crucial time to be physically active. It reduces all-cause risk for mortality 

irrespective of past physical activity levels, delays disability in women aged 70+ by up to 15 

years, reduces the risk of falls, several chronic conditions and cancers. However, many 

women in midlife face unique challenges to being physically active, including multiple 

competing responsibilities of caring and working and focussing on their own health needs. 

In addition, there may be personal, cultural and structural barriers in midlife which can 
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targeted strategies grounded in behaviour change science, could help to increase physical 

activity in this population. 

 

Women in midlife could benefit from strategies that support autonomy and empower 

behaviour change. Behaviour change occurs when people have the capability, opportunity, 

and motivation to act (COM-B), with motivation strengthened by autonomy, competence, 

and relatedness (Self-Determination Theory). Yet there are important evidence gaps 

regarding effective interventions for supporting physical activity behaviour change among 

women in midlife. 

 

This thesis addressed gaps in knowledge by investigating the efficacy of interventions for 

increasing choice-based physical activity participation among community-dwelling women 

in midlife. A review of the literature is presented in Chapter 2, which investigated the 

features and effectiveness of individually targeted remotely delivered interventions that 

promote choice-based physical activity on physical activity among mid-aged community-

dwelling women. Whilst the review found a moderate volume of evidence for interventions 

of this type, there was a scarcity that specifically targeted women in their mid-aged years. 

Studies reported a positive impact on physical activity either during the study period or at 

follow-up. Interventions typically delivered the content via multiple components which 

could be either scheduled, accessed - or accessed in real-time. The review 

concluded the lack of evidence for interventions specifically for women aged 50 years and 

over that promote physical activity and where low baseline physical activity was an 

eligibility criterion.  
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The study protocol for a randomised controlled trial is presented in Chapter 3. Objectives, 

methods, and procedures are outlined for the prospectively registered waitlist-controlled 

trial testing . The template for 

intervention and replication (TIDieR) checklist is included for transparency and 

reproducibility. The population was university and health service employed women aged 

50 years and over, residing in Sydney, Australia, who were physically inactive. The 

intervention included components which could be accessed using minimal technology and 

included an in-person information session held near the workplace, handbook of physical 

activity resources, inspirational peer-video case study stories, fortnightly motivational 

email messages, online private discussion group, loan of a wearable activity tracker. The 

primary outcome was proportion of women achieving 10,000 or more daily steps at 3 

months post-randomisation. Results of the trial (n = 126) are presented in Chapter 4. The 

trial found a trend of increased daily steps favouring the intervention group (510 more 

steps/day (95% CI -69.9 to 1090, p = 0.08) following the well-received, simple intervention. 

At follow-up, all intervention participants had investigated or adopted one or more of the 

suggested intervention strategies, including the use of technology, and had made physical 

activity plans of which 90% were partially or fully achieved. It was concluded that a more 

intensive intervention was likely needed to impact physical activity outcomes in this 

population. 

 

Perspectives of women aged 50 years and over were investigated in Chapter 5. Women 

who had participated in the Active Women over 50 trial were purposively sampled to 

understand their experiences of physical activity in general, the Active Women over 50 

program, and recommendations for future iterations. The study found several factors 

-stage, cultural 
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factors and the tension these had with a self-responsibility discourse. Finding a suitable 

strategy for motivation was deemed critical to being active. The study concluded future 

works, 

accountability and positive framing.  

Chapter 6 presents the study protocol outlining the refinement of a behaviour change 

physical activity intervention, and was built upon the work in Chapter 3, Chapter 4 and 

Chapter 5. The methodology is described and included the TIDieR checklist for the 

prospectively registered pilot randomised controlled trial. The aim was to test the 

feasibility and acceptability of a remotely delivered Active Women over 50 physical activity 

support intervention. The population was broadened to include community-dwelling 

women aged 50 years and over across NSW, Australia. The intervention included 

telephone health coaching, website with tailor-made information, resources and 

inspirational peer-video stories, choice of SMS or email motivational messages. Primary 

outcome was a global measure of acceptability  the proportion of participants who would 

recommend study participation to another person like themselves. Secondary outcomes 

were feasibility measures such as study processes and intervention uptake; intervention 

impact measures such as device-measured physical activity, proportion of participants 

meeting physical activity guidelines; and intervention participant impressions of the 

intervention and adoption of strategies for physical activity participation.  

Chapter 7 presents the results of the pilot trial. Global acceptability was high (83%), the 

relatively fast recruitment and high retention rates (14.5 weeks for 62 participants, and 

96% respectively) and high intervention uptake of each component reflected participants 

who were motivated to receive physical activity support. Study processes and intervention 
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delivery were feasible. Telephone health coaching was delivered a median six days from 

initial invitation. The intervention increased physical activity, with more participants 

achieving a 2,000-step daily increase versus control (OR 6.31, 95% CI 1.22 32.70, p = 

0.028). The study concluded that a remotely delivered behaviour change intervention was 

acceptable to mid-aged women in NSW Australia, was feasible to deliver and showed 

encouraging results on physical activity, warranting further testing in a fully powered trial.  

 

This thesis addresses key gaps in the literature, providing robust evidence for the 

effectiveness of behaviour change interventions to support physical activity among women 

in midlife. This thesis outlines implications for practice, future research and policy. It 

informs future intervention design and justifies further testing in a fully powered trial of 

the intervention developed in the thesis for a scalable solution to the problem of physical 

inactivity among women in midlife. 



1 

CHAPTER 1. Introduction. 
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1.1 
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1.2. Physical activity 

Physical activity provides comprehensive health benefits across the lifespan, regardless of 

race, sex, and weight status (1, 2). "If physical activity were a drug, we would refer to it as a 

(3).  

1.2.1 Definition of physical activity 

produced by skeletal muscles that requires energy expenditure and can be performed at a 

variety of intensities, as part of work, domestic chores, transportation or during leisure 

(4)

recommendations on physical activity for health (4). 

structured, repetitive, and purposeful in the sense that the improvement or maintenance of 

rred to as 

physical activity performed during leisure time with the primary purpose of improving or 

(4) Sport is physical activity 

(4) 

1.2.2 Benefits of physical activity 

Strong evidence shows that being regularly physically active is key in tackling the problem 

of chronic diseases. Physical activity can prevent or reduce the risk of all-cause mortality, 
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cardiovascular disease mortality, dementia, many cancers (bladder, breast, colon, 

endometrial, adenocarcinoma of the oesophagus, gastric, renal, lung cancer), weight gain, 

hypertension, type 2 diabetes, reduce the rate of falls and the risk of injury from falls in 

older adults (5), and improve cognition including in individuals with dementia (4).  

 

In addition to reducing the risk and impact of medical conditions, there is compelling 

evidence that physical activity improves strength, balance and motor skills (6, 7), 

maximises bone health, manages pain, improves sleep, physical function, cognitive 

function, and reduces the risks and symptoms of anxiety, depression and developing 

cognitive impairment (4). Physical activity also offers immediate benefits for cognitive 

health and wellbeing. A single bout of physical activity improves attention, memory, 

processing speed, executive functioning (4), self-esteem, confidence and happiness (8).  

 

Physical activity provides benefits at a societal level, through opportunities for bringing 

people together thereby reducing social isolation and improving social cohesion. People 

from diverse backgrounds can connect through physical activity. Economically, physical 

activity reduces the cost to the health sector through improved health outcomes, and 

(8). 

 

1.2.3 Physical activity guidelines 

The World Health Organization has set clear guidance on the amount and type of physical 

activity for all ages and different health conditions to achieve health benefits. Adults are 

recommended to participate in 150 to 300 minutes per week of moderate-intensity physical 

activity or 75 to 150 minutes per week of vigorous-intensity physical activity or an 

equivalent combination of moderate- and vigorous-intensity activity for substantial health 

benefits (4). It is also recommended that adults undertake muscle strengthening exercises 
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for all the major muscle groups on at least 2 days per week. Additional benefits are 

achieved by doing more than the recommended amount of moderate- and vigorous-

intensity physical activity (4).  

 

capacity. Moderate-intensity physical activity is described as moderate or somewhat hard 

aerobic activity that can be maintained while holding a conversation uninterrupted and 

subjectively measures 3 or 4 on the Borg Rating of Perceived Exertion (RPE) scale from 0 to 

10 (9). Vigorous-intensity physical activity is described as hard aerobic activity in which a 

conversation generally cannot be maintained uninterrupted and subjectively measures 5 or 

6 on the RPE scale (9). 

 

Despite physical activity having wide-ranging benefits for society and there being well-

defined guidelines for the amount and type of physical activity required for health benefits 

(4, 10), global trends for chronic disease reveal that the evidence is not being implemented 

at scale. 

 

1.3. Chronic diseases  

Chronic diseases are a major global health problem (11, 12). Due to their progressive 

nature, chronic diseases can lead to declining health, increased disability and potentially 

premature death. In 2021, chronic disease groups such as cardiovascular disease, 

cancers, diabetes, and chronic respiratory diseases accounted for 74% of all deaths 

worldwide, killing 43 million people (11, 12). For 17 million people, these deaths occurred 

before the age of 70 years (12).  
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The problem of chronic diseases is not fully captured by mortality alone. Living with 

chronic disease results in loss of health, in disability, and reduced productivity and quality 

of life for individuals. The number of people living with a chronic disease has increased by 

15% over the past 20 years (13) and now an estimated 7.2 billion people die prematurely or 

live with disability caused by chronic diseases worldwide (11). This corresponds to 1.73 

billion disability-adjusted life years lost (DALYs) in 2021, an increase from 50% of total 

DALYs in 1990 to 60% of total DALYs in 2021 (11), where one DALY measures the loss of 

one healthy year caused by living with illness and disability. 

 

Australia is a well-resourced country but an estimated 81.4% of Australians live with an 

illness or disability caused by chronic disease (14), corresponding to a loss of 5.8 million 

years of healthy life (DALY), or 0.2 DALY per person (15). Unsurprisingly, those with 

chronic diseases have higher health service usage. In 2015, people with three or more 

long-term health conditions had 20% more hospitalisations and 15% more emergency 

department presentations compared to those without long-term health conditions (16).  

 

1.3.1 Risk factors for chronic disease 

Various factors contribute to the rise in chronic disease rates, including urbanisation, rise 

in income, availability of processed foods and changes in diet. These changes have 

resulted in a mostly overweight and physically inactive population (17). This thesis will 

focus on two major contributors to the growing challenge of chronic diseases: physical 

inactivity and an ageing population. 
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1.4. Physical inactivity 

Certain lifestyle behaviours increase the risk of chronic disease by contributing to 

hypertension, obesity, and elevated blood glucose and lipid levels. Physical inactivity ranks 

alongside tobacco use, unhealthy diet, and harmful alcohol consumption as leading yet 

modifiable risk factors for chronic disease (18). Addressing physical inactivity, through 

increased physical activity may help prevent the onset or lessen the progression of chronic 

conditions. 

 

Globally, an estimated 33.8% of adults do not participate in sufficient regular physical 

activity (19). This alone, is responsible for 5.3 million deaths (1). Using International dollars 

(INT$) to allow comparison between countries based on World Bank purchasing power 

parity, physical inactivity costs health care systems INT$67.5 billion, and economies 

INT$13.7 billion in productivity losses through work absenteeism every year (20). Data 

from a worldwide cohort prevalence study estimates that physical inactivity alone is 

responsible for between 6-10% of chronic disease from breast cancer, colon cancer, all-

cause mortality, type 2 diabetes and coronary heart disease (1). An estimated 4 to 5 million 

deaths could be avoided if populations were more active (1). Even if the proportion of 

people meeting physical activity guidelines improved by 25%, an estimated 1.3 million 

deaths would be prevented each year (1).  

  

1.5. Population ageing 

1.5.1 Demography 

We are living in unprecedented times where the global population is growing and rapidly 

getting older (21). Mortality rates have reduced and now people in all world regions can 
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expect to live to 71 years, twice as long as their ancestors in the 1900s (21, 22). This is a 

great medical achievement. 

 

Australia is a well-resourced nation with a population average life expectancy of 83.2 years 

(23). Over the past 40 years the Australian population has grown significantly in both size 

and age, and this trend is expected to continue. The population has increased by 73%, from 

15.7 million in 1984 to 27.11 million today, while the average age has risen from 33.1 years 

to 39.5 years. In the next 40 years, the population is projected to reach 43.2 million, with 

average age 43.3 years (24).  

 

1.5.2 Challenges of ageing 

1.5.2.1 Chronic diseases 

Despite living longer lives, there has not been a corresponding increase in the quality of life 

during those later years. As people grow older, they are more likely to be living with 

multiple chronic conditions (25). The proportion of Australians living with 2 or more long-

term health conditions rises from 63% for adults aged 25-34 years, to 87% for adults 45-64 

years (14). Most Australians  aged 75 years and over, live with 2 or more long term health 

conditions (97%) (14) and those aged 85 years and over live with an average of five long-

term health conditions (25). As chronic diseases become more common in an ageing 

population, there is an urgent need for interventions that improve quality of life, 

recognising that poor health in older age is not inevitable. 

 

1.5.2.2 Falls 

-highest cause of 

death by unintentional injury. Falls results in 640,000 deaths annually and are the leading 
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cause of disability for 172 million people (26). Fall-related injury burden on society shows 

little sign of easing. In 2021, there were 41,600 fall-related injury hospitalisations in 

Australia that occupied 395,200 annual bed days and cost the health system $752 million. 

By 2041, this will rise to a projected 60,300 fall-related injury hospitalisations which will 

need 543,400 annual bed days, and will cost the health system $1.09 billion per year (27). 

Older age is a risk factor for falls. Among older adults who present to hospital emergency 

departments with an injury, 75% are the result of a fall (28). Of all adults aged 65 years and 

over, a third have had at least one fall in the community, (29) with 10% of these resulting in 

injury (27). Unfortunately, individuals admitted to hospital following a fall are 3.5% less 

likely to return home compared to those admitted for other reasons (30). 

The impact of falls can persist even when no injury is sustained. Individuals may report a 

lasting fear of falling or loss of confidence while walking, which can lead to a cycle of 

activity avoidance and declining physical functioning. These can result in physical 

dependency, loss of independence, and a recurring pattern of falls and fall-related injuries 

(31-33).  

However, falls are not a problem confined to older age and there are gender differences in 

their occurrence. Large cohort studies of more than 18,000 participants show that women 

in midlife years are 27% more likely to fall than men across Australia, Ireland, the 

Netherlands and United Kingdom (34). Additionally, women who are physically inactive 

and experience poor mobility or urinary incontinence face an increased risk of falling (35, 

36). 
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A 2023 analysis of the Australian longitudinal cohort data of over 7,000 women has 

established the link between physical activity levels and risk of falling (37). Older women 

who met or exceeded the WHO recommended guidelines of 150 to 300 minutes of weekly 

moderate intensity physical activity, had a reduction in the odds of falling either with injury 

(OR, 0.66; 95% CI, 0.53-0.82) or without injury (OR, 0.72 (95% CI, 0.58-0.90) (36, 37). These 

studies provide compelling data that firstly, physical activity can reduce the risk of falls, 

and secondly, that the timing of interventions is important. Fall prevention interventions 

that include physical activity must be applied in midlife, before women reach older age. 

 

1.5.2.3 Physical disability 

Physical function declines in older age, and can reach a point of disability resulting in long-

term dependence on others for assistance with daily tasks (25, 38). Today, disability affects 

39.8% of older Australians (25). The age at which physical disability occurs is not 

predetermined but can potentially be delayed depending on physical activity levels in 

earlier years (38, 39). While there is no difference in physical independence between those 

who are inactive and those who engage in high levels of physical activity in younger years, 

disparities in independence begin to emerge in midlife. Physically inactive women in 

midlife begin to experience decline in physical functioning compared to physically active 

peers. By older age, physically inactive women are more likely to live with disability, have 

poorer physical functioning, less independence and require assistance with daily tasks. In 

contrast, physically active older age peers can delay disability by up to 15 years (38, 39). 

 

1.5.2.3 Cognitive decline 

Cognitive decline, including impairments in memory and executive function, occurs with 

age and can range in severity from mild cognitive impairment to dementia. Dementia 
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profoundly impacts independence and health and affects 5% of older Australians, their 

families, caregivers, health system and society (25). Physical inactivity is one of 12 

modifiable risk factors for developing dementia, alongside factors such as hearing loss, low 

education, smoking, depression, social isolation, traumatic brain injury, hypertension, air 

pollution, diabetes, excessive alcohol use, and obesity. Addressing these risk factors could 

prevent or delay up to 40% of dementia cases. (40). Engaging in regular moderate-to-

vigorous physical activity during midlife has been associated with improved cognitive 

function in later life (40) reducing the risk of dementia over at least a 10-year period (41), 

particularly among women (42). 

 

1.6 Physical inactivity, ageing and gender 

1.6.1 Physical inactivity and ageing 

Physical inactivity is a challenge across the lifespan, worsening with increasing age. Of 

Australians aged 18 to 24 years, one-third (34%) did not meet the recommended physical 

activity guidelines in 2022 (43). This proportion rose to 42% for adults aged 55 to 64 years, 

and further to 57% for those aged 65 years and over (43). Over 7 in 10 adults aged 18-64 

years did not meet the recommended muscle strengthening guidelines. Of those who do no 

muscle strengthening, the proportion worsens with age  89% of people aged 18-34 years 

and 94% of those aged 55-64 years (43). 

 

Physical activity is key to healthy ageing. Many older Australians may become more 

physically active in retirement (44-46) particularly if they were sedentary in employment 

(47). But this may be too late to prevent the onset of disease and disability. Additionally, the 

trend for retirement age has increased from 62.2 years in 1984 to 65.4 years in 2023 (48) 
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with the rise of the Australian Age Pension eligibility age to 67 years, which further delays 

the typical age that people could become more physically active.  

 

1.6.2 Physical inactivity and gender 

Compared to males, females are more sedentary (49) and fewer meet the physical activity 

guidelines (43, 50). This trend exists across the lifespan. For adults aged 18-24 years, 63% 

of females compared to 68% of males aged 18-24 years meet the guidelines; in adults aged 

55-64 years, 56% of females compared to 60% of males meet the guidelines; and among 

those aged 65 years and over, 40% of females compared to 47% of males meet the 

guidelines (43). Across all ages, 76% of women fail to reach the muscle strengthening 

guidelines compared to 71% of men (43).  

 

While many factors may contribute to physical inactivity, particularly for older women, 

starting regular, sufficient physical activity is crucial for maintaining independence and 

reducing physical decline with age. 

 

1.7 Physical activity in midlife-aged women 

1.7.1 Definition of midlife 

-

older age, where adults transition from being young to growing old. The mid-age years are 

characterised by age-related physiological, psychological and social changes (51). This 

thesis defines older age as 65 years and over, and the preceding stage of adulthood as 

- (52).  
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1.7.2 Physical activity in midlife 

While healthy lifestyles and prevention are important across the lifespan, health in midlife 

is a determining factor of functional capacity in later life (51). Initiating physical activity 

before the onset of disease, disability, or entry into older age provides the greatest 

opportunity to support healthy ageing. Midlife represents a key window for preventive 

action - reducing risk of injury, minimising disability, and promoting long-term health and 

independence. 

 

Physical activity commenced in midlife reduces the risk of all-cause mortality regardless of 

(53), their 

physical activity levels in younger years, and regardless of the physical activity intensity 

undertaken (54). The benefits of physical activity in midlife on health-related quality of life 

are comparable regardless of body mass index (55). Economically, cost-savings have been 

reported for women in their 50s and 60s and for the health system when physical activity is 

maintained or increased over a 3-year period (56). This is great news for people in midlife, 

particularly for Australians living with health conditions or those who have not previously 

engaged in physical activity.  

 

1.7.3 Barriers to physical activity for women in midlife 

Women in midlife years face complex challenges that are unique to their life stage and 

gender which often impact their ability to adopt and maintain regular physical activity 

participation. These include the challenges of time, health and bodily changes, resources 

and rurality, and societal roles and attitudes.  
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1.7.3.1 Time 

Usage of time can be characterised by the types of activities performed (57). These include 

necessary activities such as sleeping and self-care; paid work and education; unpaid roles; 

and free time activities. On average, people spend the same amount of time on necessary 

activities, but there are differences between the sexes for unpaid time, paid time, and free 

time activities (57).  

 

1.7.3.1.1 Unpaid time 

Unpaid activities are important activities that contribute to households and benefit society, 

and include carer roles, domestic tasks and voluntary work. While both sexes participate 

in unpaid activities, data for people aged 15 years and over show that females spend longer 

in these (4.2 hours per week) compared to males of the same age (2.7 hours per week) (57).  

 

The total number of primary carers increases with increasing age peaking in the middle-

age years before tapering off from 65 years and over with more females than males 

represented across age groups (57). Some age groups have at least twice as many female 

primary carers as males. For example, in Australia among those aged 55 64-years old, 

there are 148,000 female primary carers compared to 57,000 males. Also, for primary 

carers aged 45-54 years, the number of females is nearly three times higher than males 

(148,300 compared with 50,100) (57). The trend is also seen in domestic activities, where 

females are more likely to participate in domestic activities (93%) than males (82%). The 

tendency continues for unpaid voluntary work, whether providing informal support to non-

household members or formal volunteering performed through an organisation. A higher 

proportion of females provide unpaid services to others through volunteering (26%) 

compared to males (23%) (58).  
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1.7.3.1.2 Paid time 

There is a difference between the sexes for the time spent in paid work and education. On 

average, males spend more time per day in paid work or education (4.3 hours) compared to 

females (3.1 hours) (57). Yet a high proportion of women in their midlife are seeking 

employment. The labour force participation rate considers the proportion of people who 

are either employed or actively seeking paid work. For females aged 50-64 years the labour 

participation rate is 73%, 10% higher than across all other female age groups (59). 

Moreover, almost half (47%) of employed adults describe their day at work as mostly sitting 

(60) which puts all working adults at risk of conditions associated with physical inactivity 

(61).  

 

1.7.3.1.3 Free time 

Free time activities include social and community interactions (e.g., attending events, 

dining out, religious or cultural practices) and recreation or leisure pursuits (e.g., exercise, 

sport, outdoor activity, reading, games, watching TV, internet usage, listening to music; 

hobbies and arts). People spend most of their free time primarily watching TV and videos 

followed by doing hobbies and art. Australian males spend an average 5.5 hours per day in 

free time compared to females (5 hours per day) (57, 62).  

 

Among those who participate in exercise, sport and outdoor activity, Australian females 

spend less time in physical activity for fitness, recreation, sport or transport in every 

decade throughout adulthood than males each day (62, 63). The largest difference between 

the sexes in the time spent participating in exercise, sport and outdoor activity is for 

people aged 40-54 years with males spending 43 minutes per day more than females (1 

hour 54 minutes per day compared with 1 hour 11 minutes respectively) (62). 
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1.7.3.2 Health and bodily changes 

Many midlife-aged Australians live with health challenges. A 2022 snapshot report reveals 

that among midlife-aged Australians, 60% live with one or more chronic condition (64) and 

25% (males 24%, females 27%) live with a disability (25). Regular physical activity can be an 

additional challenge for people living with health conditions or disability or where 

assistance may be required to perform everyday tasks. 

 

activity and include but are not limited to symptoms of menopause, and urinary, bone, joint 

and cardiovascular health. Symptoms experienced by women in midlife associated with 

menopause and perimenopause such as hot flushes, night sweats and mood swings (65), 

active. Urinary incontinence, experienced by more than a third of midlife-aged women, is 

also associated with lower physical activity levels, avoidance of exercise and sport (66) and 

increased risk of falls (35). In midlife, women often experience these symptoms alongside 

musculoskeletal conditions such as low back pain (67), arthritis and osteoporosis (68) 

which comprise almost 40% of chronic conditions experienced in Australia in 2022 (69). 

These conditions are increasing in prevalence globally, particularly among adults aged 45-

59 years (70) and among women (71), and can present additional obstacles for participating 

in physical activity.  

 

1.7.3.3 Resources and rurality 

Adequate resources play an important role in determining participation in physical activity 

(72, 73). Access to physical activity facilities, programs, trained staff or location-specific 

characteristics may vary greatly depending on place of residence. According to the 2022 

National Health Survey, 18% of adults living in areas of socioeconomic disadvantage did no 
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physical activity and only 22% met the 2014 Australian Physical Activity Guidelines, where 

aerobic activity was calculated in 10-minute bouts (74). This contrasts to areas of 

socioeconomic advantage where the proportions were 8% and 30% respectively (14). 

 

Geographical settings show notable disparities in physical activity levels (73). Urban 

settings with higher population densities, better infrastructure and more facilities 

commonly offer additional structured opportunities for physical activity. This contrasts 

with regional and rural settings, which have more natural spaces, but often have fewer 

facilities, limited infrastructure and transport options, and less access to professional 

guidance for health. In regional areas, 18% of Australian adults do no physical activity and 

only 21% meet the physical activity guidelines, compared to 10% and 25% respectively for 

urban-dwelling counterparts (14).  

 

1.7.3.4 Societal attitudes 

Societal attitudes toward women in midlife can hinder their motivation to engage in 

physical activity. Gendered roles and the cognitive load of domestic responsibilities impact 

how women allocate their time (75, 76). Many women experience body dissatisfaction due 

to age-related changes, such as wrinkles, body shape, and physical ability, combined with 

unrealistic Western beauty ideals (77)

perception of her body (77, 78) and her attitudes toward physical activity (77) can 

significantly influence her participation and the location she may choose to be active (79). 

Finally, there can be systemic barriers within health facilities such as limited availability of 

class levels or formats tailored to women in midlife, which can further discourage 

participation in physical activity (80, 81).  
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A life course perspective of physical activity acknowledges that levels of participation in 

physical activity can fluctuate throughout the lifespan due to age-specific events (82, 83). 

For younger women, physical activity can decrease following childbirth (84) and for older 

women, physical activity decreases as health problems increase (56). In midlife, physical 

activity levels can decrease alongside age-related physiological changes (51), retirement, 

death of a spouse, or other stressful events (82). While physical activity may fluctuate 

during significant life events, the transition to changed life circumstances can also offer a 

window of opportunity to adapt and adopt new healthier behavioural habits such as 

physical activity (83). 

 

1.8 A framework for increasing physical activity 

The Global Action Plan on Physical Activity 2018-2030 was developed by the World Health 

(85). The action 

plan aimed to provide countries with a framework for increasing physical activity at all 

levels of societies. The action plan set a target to improve physical activity by 15% in people 

of all ability levels across the lifespan by 2030 through four objectives: (1) create active 

societies, (2) create active environments, (3) create active people, and (4) create active 

systems (85) (85) and 

investigates individual-level interventions for promoting physical activity participation 

among women in midlife years.  

 

1.9. Increasing physical activity among women in midlife 

Women in midlife could benefit most from physical activity interventions that are not only 

evidence-based but also tailored to their needs and designed for long-term sustainability 

(86, 87). A feasible solution to enhance physical activity among this demographic involves 
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interventions that combine behaviour change models with an efficient and scalable 

approach, and consideration of contextual needs of women in this age group. 

 

1.9.1 Behaviour change framework 

increase is more likely to occur when behaviour change science informs the intervention 

(88). Behaviour change theory and frameworks articulate established principles of human 

behaviour and incorporate tested knowledge to guide solutions. Many well-recognised 

behaviour change theories are used in health psychology and health promotion to 

understand and influence health behaviour. This thesis focuses on two frameworks: Self-

Determination Theory (89-92) and the Behaviour Change Wheel (93). 

 

Self-Determination Theory (SDT) helps to understand why a person engages in a 

behaviour. Regarding physical activity, SDT states that being physically active is driven by 

three psychological needs: autonomy (control over actions), competence (confidence in 

performing physical activity), and relatedness (feeling supported by others) (89-92). When 

an individual chooses a physical activity that they enjoy or find meaningful, the likelihood 

of satisfying the needs for autonomy, competence and relatedness are higher. This also 

improves the likelihood of sustaining physical activity.  

 

The Behaviour Change Wheel (BCW) assists intervention design by helping to understand 

how to create conditions to enable a desired behaviour (93). The BCW incorporates the 

COM-B framework which describes the interaction between necessary conditions: 

capability (C); opportunity (O); and motivation (M) which drive behaviour (B). The BCW also 

provides a range of options to address a deficiency in any of these conditions by nine 
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enablement, modelling, environmental restructuring, and restrictions. The BCW also 

describes seven categories of policy, such as guidelines, fiscal measures, regulation, 

service provision, legislation, communication/marketing, and environmental/social 

planning, that could enable and support intervention functions to occur and be delivered 

(93). Behaviour Change Techniques (BCTs) are the active ingredients of the intervention, 93 

techniques from the BCT v1 taxonomy and grouped into 19 categories, such as goals and 

planning, feedback and monitoring, social support, shaping knowledge, comparison of 

behaviour (94). 

 

Collectively, the frameworks of SDT, BCW and COM-B suggest that behaviour change is 

more likely to be effective when an intervention supports agency and autonomy, such as 

promoting choice-based physical activity; and includes targeted strategies such as 

capability-building, motivational support, and environmental restructuring. 

 

1.9.1.1 Choice-based physical activity 

Offering participants a choice in how they engage in physical activity supports autonomy 

and enjoyment, factors known to promote sustained behaviour change, and may enhance 

intervention uptake, engagement and sustainability. According to the Self-Determination 

Theory, the key to behaviour change is for an individual to find an activity that they enjoy or 

find purposeful. An intervention that supports choice-based physical activity, whether it be 

structured or unstructured, is fundamental to fostering the adoption and adherence to 

physical activity participation in the long-term (95). 
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1.9.2 Efficient and scalable interventions 

Given the scale of the problem of physical inactivity, it is essential that physical activity 

interventions are designed pragmatically to reach as many people as possible and to 

sustain the impact for as long as possible (96). Interventions need pragmatic and resource-

efficient solutions which may involve integrating existing services and previously allocated 

resources instead of reinventing them (97). 

 

possible solution for efficiently allocating resources if proven effective. These could 

include brief health education sessions that are incorporated to health appointments (98) 

or the provision of targeted self-help materials (99). Another way to minimise program 

support is through physical activity interventions that enable self-directed access to 

intervention content via internet connected digital technologies to access websites, digital 

messages, online groups, smartphone applications, virtual and augmented reality video 

games (100, 101).  

 

Efficiency involves selecting resources that are easy to access and use, including readily 

available technologies that require minimal technical skill. This is an important 

consideration not only for delivering the intervention, but also for its recipients. Minimising 

the burden imposed by the intervention on potential participants is essential, as excessive 

demands may act as a barrier to engagement (102). Interventions that rely on expensive 

technologies or high-speed internet may unintentionally burden participants to acquire 

suitable devices, may exclude those living in socioeconomically disadvantaged areas or 

regions with limited connectivity.  
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1.9.3 Meeting the needs of women in midlife 

To be effective and sustainable, physical activity interventions need to meet the needs of 

end users. Public health interventions that use a co-design approach and engage end users 

in the intervention development process can enhance the applicability, efficacy and long-

term impact of the intervention (103-106). So it is crucial to include midlife-aged women in 

the design or refinement to ensure physical activity interventions are appropriate and 

relevant to their needs. Successful interventions such as culturally tailored approaches 

have demonstrated the importance of customising the approach for the intended 

population to enhance effectiveness (107). Incorporating diverse perspectives of women in 

midlife in the context of physical activity and intervention design, broadens the 

applicability of the intervention and improves the possible impact on physical activity (87). 

 

1.10. Evidence gaps for increasing physical activity among women in midlife 

While the current body of literature provides strong evidence for the benefits of physical 

activity across the lifespan and health conditions, there are notable gaps in the research 

for how to best to support the adoption and maintenance of physical activity, particularly 

for women in midlife.  

 

Evidence gaps remain regarding the efficacy of behaviour change interventions that target 

women in midlife to increase physical activity. In particular, there is a gap in the evidence 

for interventions with multiple components that support the participation in choice-based 

physical activity, either structured or unstructured physical activity (108). There is also an 

evidence gap for interventions that could be delivered efficiently either in-person or 

remotely, or that could be applied across diverse resource or geographical settings, or 

which avoid incentives or gamification. These are important considerations in planning for 
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sustainable solutions at a population level. Finally, there is a lack of evidence that 

integrates the perspectives of midlife-aged women about their experiences of physical 

activity and their recommendations for what would constitute effective support to ensure 

intervention support was relevant, appropriate and met the needs of the intended 

population (107). 

 

Addressing these gaps could inform program design, policy and funding, and would reduce 

societal burden while improving productivity and quality of life by empowering and 

supporting women for long-term participation in physical activity for healthy and 

independent ageing.   

 

1.11 Aims and structure of thesis 

The broad aim of research in this thesis was to investigate the efficacy of interventions for 

increasing choice-based physical activity participation among community-dwelling 

midlife-aged women and contribute to the evidence-base for this demographic. The guiding 

principles of the physical activity interventions were efficiency, sustainability and 

flexibility, and underpinned by behaviour change science. Methods used to address this 

aim included a literature review, two clinical trial protocols, two randomised controlled 

trials, and a qualitative study. 

 

Specific aims of this thesis are to: 

1. Conduct a literature review to identify effective interventions for increasing 

physical activity in midlife-aged women (Chapter 2). 

2. Describe the design and methods of a low-dose physical activity intervention for 

employed women for effectiveness testing (Chapter 3) 
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3. Conduct a randomised controlled trial to test the effectiveness of a low-dose

physical activity support intervention among employed women compared to a

waitlist control group (Chapter 4)

4. Describe the perspectives of women aged 50 and over in the design of physical

activity interventions (Chapter 5).

5. Describe a remotely delivered physical activity intervention, designed with end-

user input for supporting women aged 50 years and over with physical activity

(Chapter 6).

6. Conduct a pilot randomised controlled trial to test the feasibility, acceptability and

potential impact of a remotely delivered physical activity intervention for

community-dwelling women aged 50 years and over compared to a waitlist control

group (Chapter 7).
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CHAPTER 2. Physical activity interventions for community-

dwelling women aged 50 years and over. A literature review. 
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2.2 Preamble to Chapter 2 
 

Understanding the current evidence is an important first step in testing interventions to 

promote physical activity for women in midlife. This chapter provides a review of the 

literature for interventions promoting physical activity in a community setting. The review 

sought to understand the characteristics of studies and interventions that were delivered 

remotely, the intervention content and method of content delivery, efficacy of these 

interventions, and to identify evidence gaps for physical activity interventions that target 

women in midlife.  
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2.3 Background 

Physical activity has physical and mental health benefits (1, 2). There is strong evidence 

that physical activity prevents chronic disease (3), prevents falls and promotes 

independence in older age (4). However, participation in physical activity worldwide is 

suboptimal, with 33.8% of adults failing to meet the WHO recommended physical activity 

guidelines (5). The consequences are significant not only at an individual level but also at a 

societal level. Each year, physical inactivity is responsible for an estimated 5.3 million 

deaths worldwide (1), productivity losses through work absenteeism costing INT$13.7 

billion, and INT$67.5 billion in costs to health systems (6).  

 

Women in midlife face unique challenges to being physically active. Many balance the 

demands of caring for their children, grandchildren, and ageing parents whilst dealing with 

the demands of employment, their own health conditions and age-related menopausal 

bodily changes (7). These challenges can leave them with limited capacity to focus on their 

own health and well-being. A physical activity intervention that targets this demographic 

could provide the support to adopt and maintain physical activity for the long term. Midlife, 

mid-age, mid-age years is the phase between young adulthood and older age and has been 

defined in this review as 50 to 64 years of age (8). 

 

Given the widespread problem of physical inactivity, it is essential to implement physical 

activity interventions that are both efficient and sustainable across various geographic and 

socioeconomic contexts. An intervention grounded in behaviour change science and 

designed to support participants' autonomy is more likely to be effective (9). Flexibility in 

the time and place that the intervention can be accessed is another important feature for 

this demographic.  
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Interventions that can be delivered remotely using internet and telecommunication 

systems, may offer an efficient way to provide physical activity support. These systems 

offer wide reach across geographic settings, are low-cost to deliver, and offer the 

convenience of access to the end user. The purpose of the literature review was to 

determine the current evidence for remotely delivered interventions which support choice-

based physical activity for community-dwelling women in their midlife years.  

 

Key questions addressed in this literature review were: 

1. What are the characteristics of individually targeted interventions that are remotely 

delivered and promote choice-based physical activity which report physical activity 

effectiveness among mid-aged community-dwelling women? 

2. Among the identified physical activity interventions, what components were used to 

deliver them, and what content was delivered through each component?  

3. Among the identified physical activity interventions, what was the reported impact 

on physical activity? 

4. What are the recommendations for future remotely delivered physical activity 

interventions that target community-dwelling women in midlife? 

2.4 Methods 

This review was conducted using the Cochrane Rapid Reviews Methods guidance (10) as a 

framework, although not every step was followed in detail. The Medline (Ovid) database 

search was performed on 13 September 2024 using the PICo framework (11): adults aged 

45 and over (Population), physical activity (Intervention), remote delivery of the 

intervention (Context). 

 

The search strategy (Supplementary File) used keywords relating to community-dwelling 

adults in their mid-age years (eg. 45 year* or 50 year* or middle age* or post#menopaus* or 
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community), and physical activity (eg. physical* active* or active ag#ing or exercise*), and 

theory or behaviour (eg. behavio#r change or self#determinat* theory or motivate* or 

facilitate* or barrier*) and remote or minimal face-to-face delivery of the intervention (eg. 

deliver* or program# or health coach* or online or digital or messag* or email or website* 

or online#group or Facebook). The following limits were applied to the search: English 

language, human, female, publication date (2015 to current), age (middle age (45 plus 

years)). 

 

All records from the search were screened by title and abstract according to the study 

criteria by the candidate alone. Full text articles were screened, and any uncertainties 

r. 

Articles published by the candidate for presentation in this thesis were excluded from this 

review. 

2.4.1 Inclusion and exclusion criteria 

This review included full text quantitative studies from the past decade that tested an 

intervention where physical activity was an outcome measure. Cross-sectional study 

designs and secondary studies were excluded. The population included non-clinical 

community-dwelling adults in their midlife years (50 to 64 years), in order to broadly 

capture studies targeting this age-group rather than specifying sex or gender. Included 

interventions were physical activity programs that were choice-based, supported 

unsupervised or unstructured physical activity, delivered remotely or with minimal in-

person contact (1 session), delivered to an individual and used low or minimal resources 

for delivery. Due to the paucity of articles recruiting exclusively women, studies with non-

specific gender targeted recruitment were included in the review due to potential useful 

demographic and intervention data for the mid-age population. 
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Exclusion criteria were grey literature, qualitative studies, primary health care setting, 

cross-sectional study designs and secondary studies where physical activity was not an 

outcome measure, work team-based challenges, friends group interventions, structured 

physical activity, group sessions involving more than 1 day, interventions targeting other or 

multiple health behaviours (eg. diet, tobacco cessation), gamified applications or gamified 

components as these are not choice-based (eg. points or awards). Systematic reviews were 

excluded but their reference lists were hand-searched to identify relevant articles. Articles 

that did not target adults in midlife were included if the reported average age was between 

50 to 64 years, or within the standard deviation, or within the target recruitment age range.  

 

2.4.2 Data extraction 

The following data were extracted by the candidate alone: publication year, country of 

study, funding, study design, study duration, study setting, eligibility criteria, participant 

characteristics, intervention characteristics (duration, personnel involved, components 

used for delivery, content), and physical activity outcomes.  

 

The methodological quality of included randomised controlled trials was assessed using 

the Physiotherapy Evidence Database (PEDro) scale score (0 to 10 score) (12). PEDro scores 

for trials in this review were obtained from the PEDro database (www.pedro.org.au). The 

PEDro Scale has demonstrated high inter-rater agreement for the total score (Interclass 

Correlation Coefficient = 0.91) and for individual items (13). At least two independent 

PEDro-trained raters assess each clinical trial for PEDro 

(https://pedro.org.au/english/about/faq/), providing rigor and confidence in the finalised 

score. The PEDro Scale consists of 11 items which evaluate external validity, internal 

validity, statistical reporting. Items are rated yes or no according to if the criterion is 

clearly satisfied in the study. If an item is satisfied, a score of 1 is given to that item. The 
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PEDro score is obtained by adding the scores of Items 2 to 11, for a score between 0 and 10. 

A score of 8/10 is the highest score for physical activity trials and 6/10 is considered good 

quality (14).  

The intervention content delivered was coded at the category level using the Behaviour 

Change Technique (BCT) Taxonomy (15). Coding was performed by the candidate alone, 

who had completed BCT extraction training (online) run by University College London 

(https://www.ucl.ac.uk/behaviour-change/advanced-modules-behaviour-change) and 

received certification. The BCT Taxonomy specifies 93 techniques clustered into 16 

categories to describe behaviour change interventions. The categories are Goals and 

planning, Feedback and monitoring, Social support, Shaping knowledge, Natural 

consequences, Comparison of behaviour, Associations, Repetition and substitution, 

Comparison of outcomes, Reward and threat, Regulations, Antecedents, Identity, 

Scheduled consequences, Self-belief, Covert learning (15). Content was also coded by the 

presence or absence of tailoring, which was defined as personalising the intervention to 

the participant. Tailoring was defined in this review as the personalisation of intervention 

content in response to data received from 

name only in the intervention content was not considered tailored. 

Physical activity outcomes were coded in relation to the intervention effect. This process 

was guided by the Cochrane handbook for systematic reviews of interventions which 

describes approaches for analysing and reporting data from trials without performing a 

meta-analysis (16). Results were coded as positive significant, positive non-significant, 

negligible, negative non-significant, negative significant either during the study or at the 

final follow-up time point.  
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2.4.3 Data synthesis 

A descriptive summary of the data and narrative synthesis of the findings were presented 

according to the themes. Findings summarised were by the study design, the components 

used to deliver the intervention, the content that was delivered as described by behaviour 

change techniques (15), the intervention design, and physical activity outcomes, as the 

effectiveness of the interventions may have differed based on these features. Relationships 

were explored between the above described intervention features and effectiveness. 

 

2.5 Results 

Figure 1 presents the Preferred Reporting Items for Systematic Reviews and Meta-Analyses 

(PRISMA) flow of study selections through the review (17). The search identified 15,593 

records. After limits and filters were applied and duplicates removed there were 1,111 

records. A further 10 records were identified after hand-searching the reference lists of 

relevant systematic reviews, bringing the total number of potentially eligible records to 

1,121. Following title and abstract screening, 95 records remained. A total of 16 articles 

were identified following full-text screening: 13 randomised controlled trials (18-30), 3 

observational studies (31-33). Of these, three trials (22, 25, 27) and one cohort study (32) 

targeted female participants only but not specifically those aged 50 years and over. 

  



48 
 

Figure 1. PRISMA flow diagram of study selections 
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2.5.1 Research question 1. Characteristics of studies and interventions 

Studies were conducted in high-income countries USA (22, 23, 25, 26, 32), Australia (18, 20, 

27, 31, 33), Netherlands (21, 24, 29), United Kingdom (19, 30), Canada (28)), predominantly 

in community settings (18, 20-22, 24, 26, 28-29, 32-33) but also in university (23, 25, 30, 31), 

rural (27, 32) and hospital workplace settings (19). Study duration was a median of 12 

weeks and ranged from 6 weeks to 18 months. Study characteristics are summarised in 

Table 1. 

Only half of the included studies required low current physical activity levels as an 

eligibility criterion (22-27, 31, 33). There was a higher proportion of females represented 

across studies (median 76% females). Four studies recruited female participants only (22, 

25, 27, 32) and two studies recruited adults aged 50 years and over (21, 29). Recruitment 

was conducted via social media and online communities, workplace intranet and emails, 

flyers and posters displayed in community locations, local newspapers and radio, 

participant research registers, and in-person community events.  

There were 10,212 participants across all studies (median 253 participants) with median 

age 50 years (IQR 9.3). Study sizes ranged from 40 participants (31) to over 900 participants 

in three trials (21, 24, 29). The average retention rate was 70% and ranged between 38% 

and 97%. No trends for retention were found in studies requiring low baseline physical 

activity levels.  

5/10), apart from three trials which were good methodological quality (PEDro score 6/10 or 

higher) (22, 25, 28) (Table 4). Inadequate follow-up of participants and lack of concealed 
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allocation at randomisation were the most common sources of introduced biases across 

trials. 

 

There were 34 intervention arms across the studies ranging from 4 to 18 months (Table 2). 

The comparison group in most trials was a different intervention, but four trials included a 

control group (18, 20, 25, 26, 27).  

 

2.5.2 Research question 2. How were the interventions delivered? 

Interventions delivered in the included studies were summarised by intervention 

components (Table 2) and the intervention content (Table 3).  

 

2.5.2.1 Intervention components 

Intervention components were the methods used for delivering the intervention. 

Intervention arms in the included studies often used more than one component (median 2) 

but up to five discrete components to deliver the content (22, 27).  

 

- (19, 21-

22, 24, 26-29) Scheduled components were defined as those delivered according to a pre-

-person 

and telephone consultations. Participants received an average of four SMS text messages 

per week (range: 1 to 9), and an average of 2.8 email messages per month (range: 0.3 to 8). 

On average, 2.2 telephone consultation sessions were (range 1 to 4) either by a health 

coach (23) or trained study staff member (22, 27).  

 

On-demand components, including smartphone applications, website information, a 

website portal, online group, and pedometers, could not be scheduled but they enabled 
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participants to access them as preferred. Online groups typically were composed solely of 

participants (26-28, 34), with the exception of one study where research staff regularly 

shared information about local area physical activity opportunities (22). 

 

The most frequently used components across the studies are listed in Table 4. Most 

frequently used were pedometers (18, 21, 23, 27, 31-33) and website portals (18, 21-22, 24, 

27-29). For the purposes of this review, pedometers were defined as any wearable device 

(e.g. Fitbit) or smartphone device that had or used a step-counting feature. Website portals 

logging personal physical activity data (e.g., step counts, plans or goals) via a personal 

dashboard, in addition to accessing static web-based content. In studies where portals 

included features such as an online forum or social groups focused on physical activity, an 

with a website portal or a standalone component. 

 

Components most commonly delivered in studies that targeted either women only (22, 25, 

27, 32), or adults aged 50 years and over (21, 29) were similar, and were messages, a 

dedicated study website and an online interactive group.  

 

2.5.2.2 Intervention content 

Intervention content was the information and material delivered to participants as part of 

the intervention. Categories of behaviour change techniques (BCTs) delivered in the 

included studies are summarised in Table 3. Intervention arms delivered between one and 

eight BCT categories (median of three). Shaping Knowledge (Category 4), which aims to 

modify knowledge about the performance of physical activity or reframe understanding to 
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support behaviour change, was the most commonly applied BCT category (18-19, 21-22, 

25, 27-33). This was followed by Feedback and monitoring (Category 2)(18, 21-27, 31-33), 

which aims to provide internal or external input to increase awareness of physical activity 

behaviour; and Goals and planning (Category 1) (18-27, 29, 33), Social support (Category 3) 

(18, 22, 23, 26-28) and Associations (Category 7) (20-22, 30, 32-33) which includes prompts 

and cues.  

There was no clear trend between the number or type of intervention components, the BCT 

categories present in an intervention and the impact on physical activity. The exception 

was for three studies that delivered the highest number of components, and the highest 

number of BCT categories, and which demonstrated a significant impact on physical 

activity either during the study period or at the end of the study period (18, 22, 27).  

a questionnaire (21, 22, 24, 29), feedback from online data (18, 21, 23, 25), or consultations 

with study staff (22, 23, 27). 

2.5.3 Research question 3. What was the reported impact of the interventions on 

physical activity? 

Physical activity outcome measures are summarised in Table 5. Self-report questionnaires 

(19, 20, 24, 28-30), device-measured outcomes (18, 22, 23, 25-27, 31-33) or a combination 

of both (20) were used. Device-measured outcomes included either weekly time in 

moderate to vigorous intensity physical activity (18, 21-23, 25-27, 31-33) or average 

number of daily steps (18, 23, 25, 31-33).  
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Overall, physical activity improved in favour of the intervention group either at the final 

follow-up measurement point (19, 20, 22, 24, 26, 29, 32, 33) or at a timepoint during the 

study period (18, 25, 27, 28). No trends in physical activity outcomes were found in studies 

where low baseline physical activity was an eligibility criterion (22-27, 31, 33). 

 

Physical activity trended an increase at final follow-up when one of the intervention 

applications (26, 33), website portals (22, 24, 29) and online groups (22, 26). There were no 

other obvious trends regarding the intervention content, the study design, or participant 

characteristics. 

 

2.6 Discussion 

This review assessed the current evidence about remotely delivered programs that 

promote choice-based physical activity and target mid-age community-dwelling women. 

No studies identified in this review specifically targeted women aged 50 years and over and 

only half of the identified studies targeted people with low baseline physical activity levels. 

There is a modest volume of fair to low methodological quality evidence for the general 

population.  

 

Overall, programs used multiple components to deliver content aimed at supporting 

physical activity, combining both scheduled and on-demand formats. The content focused 

on shaping knowledge about physical activity, providing feedback and monitoring, goal 

setting and planning, as well as social planning and associations. Physical activity tended 

to increase when one of the programs components (e.g., pedometer, web-based portal 

h evidence 

from a previous review, which reported that interactive computer-based interventions 
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(e.g., online goal setting, chat sessions and message boards) were more effective compared 

to minimal interventions (e.g. informational pamphlets) in supporting weight loss and 

represented an efficient use of limited resources (34).  

 

Although this review found no obvious trend supporting tailoring as an effective 

component of physical activity interventions, there is evidence that tailoring can be used to 

intensify an intervention (35). Individualised intervention materials can enhance the 

relevance of the intervention, are generally well-received by health consumers, and may 

improve overall intervention effectiveness (35). Also, internet-delivered tailored 

components such as email messages and websites have been reported to be effective 

across different age groups, genders and behaviours (35). 

 

Many of the included studies had a broad inclusion criterion for age with the possible 

intention of reaching as many people as possible with the intervention. Broad inclusion 

may unintentionally convey a generalised one-size-fits-all approach, potentially 

overlooking specific barriers and motivators of subgroups, thereby reducing personal 

relevance and overall impact (36). Considering this along with the low retention rates 

observed across the studies, adopting a targeted recruitment focusing on midlife women 

may enhance the relevance and engagement with the intervention. Involving this group in 

the design process and incorporating their perspectives can help ensure the intervention 

resonates and is appropriate for their demographic. 

 

2.6.1 Implications and recommendations for thesis (Research question 4) 

This review informs future efforts to develop solutions for promoting physical activity 

among women in midlife. Specifically, the findings have implications for population-

specific considerations, intervention design, and methodological approaches. 
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2.6.1.1 Population-specific considerations 

This review highlights a lack of evidence for physical activity interventions specifically 

targeting physically inactive women in midlife. Future research should focus on reaching 

populations that most need support to engage in physical activity. Given the complexity of 

behaviour change and the unique barriers faced by women in midlife, it is crucial to 

strategically involve them in the design and refinement of programs intended for their 

benefit. 

 

Involvement could be through broad consultations with mid-aged women to ensure their 

perspectives are included in research and that interventions meet their needs and 

preferences. Involving end-users and stakeholders also ensures resource efficiency and 

that program uptake, program retention and long-term engagement can be maximised. 

 

2.6.1.2 Intervention design 

This review shows that presenting multiple varied options is a key feature of remotely 

delivered physical activity interventions. Interventions should provide participants with 

the flexibility to choose which components to engage with as well as where and when to 

access them. Providing flexibility enhances engagement, appeals and caters to diverse 

preferences, and supports agency by empowering women to adopt and sustain physical 

activity (37, 38).  

 

Additionally, while this review identified a lack of relationship between the number of 

behaviour change techniques and the effectiveness of the intervention, this could be due to 

difficulties in clearly identifying whether a behaviour change technique occurred, and 

inconsistencies with reporting (39). Therefore, designing a program that includes several 
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behaviour change techniques could potentially increase the effectiveness of the 

intervention, and is worth investigating in a clinical trial.  

2.6.1.3 Methodological approaches 

This review highlights the need for high-quality evidence to rigorously test the impact of 

physical activity interventions among this demographic. As identified in Chapter One, the 

gender disparity in physical activity combined with the importance of addressing physical 

inactivity in midlife before disability and chronic conditions become problematic, make 

midlife women a key demographic to target for physical activity interventions. A well-

designed and rigorously conducted clinical trial could also address retention challenges 

and offer definitive evidence on the effectiveness of remotely delivered programs for 

physically inactive midlife-aged women. 

This review also highlights the importance of comprehensive documentation in the 

reporting of interventions in order to advance existing knowledge. The Template for 

intervention description and replication (TIDieR) checklist (40) is available in multiple 

languages and provides a guide for reporting interventions in sufficient detail to enable 

replication. A detailed understanding of interventions enhances replicability and helps to 

minimise research waste. 

2.6.2 Strengths and limitations of this review 

This review provides an overview of the evidence about remotely delivered interventions 

for supporting individual choice-based physical activity. A key strength of this review was 

that it identified the lack of evidence concerning such interventions for women in their 

midlife years. Other strengths were that the methodological rigor and transparency were 

ensured through the use of the Cochrane rapid review criteria to guide the methods. This 
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review designed a priori research questions and adhered to well-established frameworks 

including the PEDro Scale for assessing methodological quality, and the Behaviour Change 

Techniques Taxonomy to systematically identify and classify intervention components, in 

which the candidate had completed certified standardised training for coding Behaviour 

Change Techniques. The Medline database was search using a rigorous search criteria and 

hand searching was performed to identify additional studies. 

 

A limitation of this study was that all aspects of the review was conducted by one author. It 

is possible that some studies may have been missed during screening for eligible studies or 

data extracted was incomplete since it was unverified. Another limitation was that only one 

database was used to conduct the search, potentially excluding studies indexed in other 

databases only. Finally, studies published within the past 10 years were included in this 

review. Given the rapid technological advancements during this period, types of 

interventions have also evolved considerably, which complicates direct comparisons 

across studies.  

 

2.7 Conclusions 

This review provides an overview and offers guidance on designing remotely delivered 

interventions for supporting choice-based physical activity. There is a lack of evidence for 

physical activity interventions targeting women in their mid-aged years. A flexibly-oriented 

intervention with multiple discrete but complementary components delivering behaviour 

change grounded content is likely to be effective for women aged 50 and over. Future work 

is needed with end-user input to design and test the effectiveness of physical activity 

interventions for women in midlife.  
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Table 4. Most commonly used components for delivering the intervention in 
identified studies (Total participants, n = 10,212). 
 

Component 
 

Study 

Pedometers* Alley 2018; Collombon 2024; Ellingson 2019; Hamilton 2019; 
Khare 2021; Mitchell 2019; To 2021 

Website portals  Alley 2018; Collombon 2024; Connell Bohlen 2024; 
Friederichs 2015; Mitchell 2019; Neil-Sztramko 2020; Peels 
2013 

SMS messages Blake 2017; Collombon 2024; Connell Bohlen 2024; Gell 2015; 
Khare 2021; Suggs 2013 

Paper resources§ Alley 2018; Chapman 2015; Hamilton 2019; Mitchell 2019; 
Peels 2013 

Email messages Blake 2017; Friederichs 2015; Neil-Sztramko 2020; Peels 
2013; Suggs 2013 

Website information 
 

Alley 2018; Blake 2017; Gell 2015; Hamilton 2019 

Online or app group  Alley 2018; Connell Bohlen 2024; King 2016; Mitchell 2019; 
Neil-Sztramko 2020 

Smartphone apps 
 

Collombon 2024; King 2016; To 2021 

Telephone consultations 
 

Connell Bohlen 2024; Ellingson 2019; Mitchell 2019 

In-person consultations 
 

Connell Bohlen 2024; Mitchell 2019 

 

Notes: 

* Pedometers were defined as any wearable device (e.g. Fitbit) or smartphone device that 
had or used a step-counting feature. 

such as logging personal physical activity data (e.g., step counts, plans or goals) via a 
personal dashboard, in addition to accessing static web-based content. 

§ Paper resources include physical activity planning sheets, logs, information printed on 
paper. 

Online or app group included an online forum or social group focused on physical 
activity. 
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2.9 Supplementary File 

OVID Search conducted 13 Sep 2024 (records from 2015 to current) 

Search Records, n = 
45 year* or 50 year* or Middle age* or Older adult* or Older 
worker* or work* or Postmenopaus* or Post menopaus* or 
Community dwell* or Community living* or Community 

7598385 

Physical* activ* or Healthy ag#ing or Active ag#ing or exercis* 583910 
Behavio#r change or Behavio#r change technique* or 
Theoretical domains framework or Self#determinat* theory or 
Health belief model or Self#efficacy  

13783 

Incentiv* or Motivat* or Facilitat* or Barrier* or Self#regulat* 
or Maint#n 

1437164 

3 or 4 1443977 
Deliver* or Support* or Intervention or Program# 13197638 
Digital or online or social media* or email messag* or text 
messag* or health coach* or website or mobile app* or 
Facebook 

534379 

6 or 7 13484813 
1 and 2 and 5 and 8 15593 
limit 6 to (english language and female and humans and 
yr="2010 -Current" and ("middle age (45 to 64 years)" or 
"middle aged (45 plus years)")) 

5888 

not (diabet* or cardiovascular or COPD or pain or arthritis or 
prostate or primary care or respiratory or metabolic or 
rehabilitation or pulmonary or cardiac or obesity or 
overweight or cancer or oncolog* or back or birth or prenatal 
or post#natal or child* or parkinson* or multiple sclerosis or 
stroke or neurolog* or alcohol or liver or metabol* or pancreas 
or lung or kidney or mental#ill* or GP or tobacco or cessation 
or smoking or hospital or emergency or patient or wheelchair 
or cardio* or ?arthrit* or injur* or NAFLD or PTSD or 
orthop?d* or hypertens* or diabet* or glyc?m* or radiotherap* 
or chemotherap* or palliat* or nursing home or percept* or 
addict* or drug? or dialys* or renal? or asthma* or neck) 

1069 

limit to yr="2015 -Current" 797 
(Digital#group or online#group or online* or forum or online 
forum or social media or Facebook or social network*).mp. 
[mp=title, book title, abstract, original title, name of substance 
word, subject heading word, floating sub-heading word, 
keyword heading word, organism supplementary concept 
word, protocol supplementary concept word, rare disease 
supplementary concept word, unique identifier, synonyms, 
population supplementary concept word, anatomy 
supplementary concept word] (304189) 

304189 

 1 and 2 and 13 (5869) 5869 
14 not (diabet* or cardiovascular or COPD or pain or arthritis 
or prostate or primary care or respiratory or metabolic or 
rehabilitation or pulmonary or cardiac or obesity or 

1818 
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overweight or cancer or oncolog* or back or birth or prenatal 
or post#natal or child* or parkinson* or multiple sclerosis or 
stroke or neurolog* or alcohol or liver or metabol* or pancreas 
or lung or kidney or mental#ill* or GP or tobacco or cessation 
or smoking or hospital or emergency or patient or wheelchair 
or cardio* or ?arthrit* or injur* or NAFLD or PTSD or 
orthop?d* or hypertens* or diabet* or glyc?m* or radiotherap* 
or chemotherap* or palliat* or nursing home or percept* or 
addict* or drug? or dialys* or renal? or asthma* or neck).mp. 
[mp=title, book title, abstract, original title, name of substance 
word, subject heading word, floating sub-heading word, 
keyword heading word, organism supplementary concept 
word, protocol supplementary concept word, rare disease 
supplementary concept word, unique identifier, synonyms, 
population supplementary concept word, anatomy 
supplementary concept word] (1818)  
15 not (qualitative or experience* or perspective* or 
cross#section* or interview* or ecologic* or explor* or college 
or student* or child* or prefer*).mp. [mp=title, book title, 
abstract, original title, name of substance word, subject 
heading word, floating sub-heading word, keyword heading 
word, organism supplementary concept word, protocol 
supplementary concept word, rare disease supplementary 
concept word, unique identifier, synonyms, population 
supplementary concept word, anatomy supplementary 
concept word] (860)  

860 

limit 16 to (english language and female and humans and 
yr="2010 -Current") (390) 

390 

12 and 17 1,187 
Duplicates removed (76) 1,111 
7 SR reference lists hand-searched 10 
Title/abstract screened 1,121 (1,029 irrelevant) 
Full text screened 94 (78 excluded, not 

within scope of study) 
Data extraction 16 



79 
 

 

CHAPTER 3. Active women over 50: study protocol for RCT of 

a low-dose information and support program to promote 

physical activity behaviour change.  

 

 

 

 

 

 

 

 

 

 

Chapter 3 is presented in the format of the journal where it was published: 

Wallbank G, Sherrington C, Canning C, Hassett L, Shepherd R, Richards B, Mackay C, 

Tiedemann A. Active women over 50: study protocol for RCT of a low-dose information and 

support program to promote physical activity behaviour change. BMC Public Health, 

2019;19:1225. DOI: 10.1186/s12889-019-7514-6 
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Preamble to Chapter 3 

This chapter describes in detail the study protocol for the randomised waitlist-controlled 

trial reported in Chapter 4. The chapter details the methodology in advance of conducting 

the trial, thereby reducing bias and enhancing rigor. The purpose of the trial was to test an 

efficient and pragmatic intervention to empower employed women aged 50 years and over 

to increase physical activity participation. Members of the authorship team who were in 

the target age and gender group provided end-user input to this formative study which is 

an additional strength of this study. The trial was designed and conducted prior the rapid 

expansion and adoption of digital technologies driven by the COVID-19 pandemic. As such, 

the components used to deliver the intervention content reflect options that were used at 

the time.  
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CHAPTER 4. Active Women over 50. Promoting physical 

activity in women 50+: a randomised trial. 

Chapter 4 is presented in the format of the journal where it was published: 

Wallbank G, Sherrington C, Canning C, Hassett L, Shepherd R, Richards B, Mackay C, 

Tiedemann A. Active Women over 50. Promoting physical activity in women 50+: a 

randomized trial. American Journal of Health Promotion, 2021;36(2):305-309. DOI: 

10.1177/08901171211045678 
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Preamble to Chapter 4 
 

This chapter describes the results of the randomised waitlist-controlled trial protocol 

described in Chapter 3. This trial tested a pragmatic and efficient physical activity support 

intervention among employed women in Sydney, Australia, prior to the COVID-19 

pandemic. The trial also served as a proof-of-concept study to assess uptake and 

engagement from a sample of the population. As such, a broad approach was taken to the 

 physical 

activity facilities, resources and low technology strategies as opposed to re-creating them.  
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CHAPTER 5. Designing physical activity interventions for 

women aged 50+: a qualitative study of participant 

perspectives. 

Chapter 5 is presented in the format of the journal where it was published: 

Wallbank G, Haynes A, Tiedemann A, Sherrington C, Grunseit AC. Designing physical 

activity interventions for women aged 50+: a qualitative study of participant perspectives. 

BMC Public Health, 2022;22:1855. DOI: 10.1186/s12889-022-14237-y 
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Preamble to Chapter 5 
 

A comprehensive understanding of physical activity interventions requires the integration 

of both quantitative and qualitative evaluation. While quantitative evaluation provides 

insight into the extent and amount of change, qualitative evaluation helps to uncover 

contextual factors that explain why or how outcomes were achieved or not achieved. This 

chapter presents the qualitative evaluation of the randomised waitlist-controlled trial 

ives. 
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CHAPTER 6. Active Women over 50 online information and 

support to promote physical activity behaviour change: Study 

protocol for a pilot trial. 

Chapter 6 is presented in the format of the journal where it was published: 

Wallbank G, Sherrington C, Hassett L. Kwasnicka D, Chau JY, Martin F, Phongsavan P, 

Grunseit A, Canning C, Baird M, Shepherd R, Tiedemann A. 2020. Active Women over 50 

online information and support to promote physical activity behaviour change: Study 

protocol for a pilot trial. Pilot and Feasibility Studies 2020;6(91). DOI: 10.1186/s40814-020-

00627-9 
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Preamble to Chapter 6 
 

This chapter describes in detail the study protocol for the pilot randomised waitlist-

controlled trial reported in Chapter 7, strengthening the rigor of the thesis. Building on the 

work presented in Chapter 3, Chapter 4 and Chapter 5, this chapter presents an 

intervention that was iteratively developed with multi-disciplinary collaborators and again 

guided by the principles of pragmatism, efficiency and scalability. This pilot trial 

broadened the target group to include community-dwelling women aged 50 years and over 

who resided across NSW, Australia.  
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CHAPTER 7. Acceptability and feasibility of an online physical 

activity program for women over 50: a pilot trial. 

 

 

 

 

 

 

 

 

 

 

 

Chapter 7 is presented in the format of the journal where it was published: 

Wallbank G, Sherrington C, Hassett L. Kwasnicka D, Chau JY, Martin F, Phongsavan P, 

Grunseit A, Canning C, Baird M, Shepherd R, Tiedemann A. Acceptability and feasibility of 

an online physical activity program for women over 50: a pilot trial. Translational 

Behavioural Medicine. 2022;12:225 236. DOI: 10.1093/tbm/ibab161 
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Preamble to Chapter 7 
 

This chapter describes the results of the prospectively registered pilot randomised 

waitlist-controlled trial protocol described in Chapter 6. This trial tested the acceptability 

and feasibility of a remotely delivered behaviour change physical activity support program 

among community-dwelling women aged 50 years and over across NSW, Australia. 
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CHAPTER 8. Discussion and Conclusion. 
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8.2. Overview 

The overall aim of this thesis was to investigate strategies for improving physical activity 

participation among mid-aged women for promoting health, wellbeing and independence 

in older age. This thesis used research methodology to:  

1. Examine the current evidence for remotely delivered interventions to support 

choice-based physical activity (Chapter Two),  

2. Design and evaluate the effect on physical activity 

support intervention among employed women aged 50 years and over (Chapters 

Three and Four), 

3. Evaluate the perspectives of women aged 50 years and over in designing a physical 

activity intervention (Chapter Five), 

4. Design and evaluate the effect on physical activity participation of a remotely 

delivered intervention to support choice-based physical activity among community-

dwelling women aged 50 years and over across New South Wales (NSW), Australia 

(Chapters Six and Seven). 

 

8.3. Principal findings 

Given the scale of the problems of physical inactivity (1) and chronic disease (2, 3) in an 

ageing population (4), it is essential that strategies for addressing these challenges are 

delivered in a sustainable way (5, 6). Remotely delivered strategies offer simplicity and 

efficiency, but the applicability to mid-aged women was unknown. A review of the 

literature presented in Chapter Two investigated the features and effectiveness of 

remotely delivered physical activity interventions for supporting choice-based physical 

activity. The review found a moderate volume of fair to low quality evidence for 

interventions of this type, and it highlighted the scarcity of evidence specifically targeting 
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women in their mid-age years in this field. Of the identified studies, interventions typically 

included multiple delivery platforms or strategies, with content provided either in a 

scheduled format (e.g., email messages) or made available for participants to access -

- -

online groups) trended to improve physical activity. No other trends regarding intervention 

content, study design, participant characteristics were identified. The review found a need 

for more evidence about the impact of multi-strategy choice-based physical activity 

interventions that specifically targeted community-dwelling women aged 50 years and over 

and where low baseline physical activity was an eligibility criterion. 

 

To address the problems of physical inactivity and chronic disease in an ageing population, 

rigorously tested interventions are essential (7). Chapter Three presented the study 

protocol for a prospectively registered randomised waitlist-

Active Women over 50 physical activity support intervention. The study documented the 

methodology for testing the intervention and included the template for intervention 

description and replication (TIDieR) checklist (8). The population was employed women 

aged 50 years and over who were insufficiently physically inactive. The workplace setting 

was chosen due to the high amount of time spent at work in sedentary time (9, 10), the 

possible time trade-off between working and physical activity (11), the possible benefits 

that being physically active may have on worker wellbeing (11, 12) and the need to 

incorporate physical activity into multiple settings including the work environment (1).  

 

The intervention was underpinned by behaviour change science and included a range of 

discrete strategies which could be delivered using readily available resources with 

minimal technology. The strategies were presented together as a package from which 
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participants could select their preferred support strategies. The intervention included 1) an 

information session held near the workplace; 2) a handbook of physical activity resources; 

3) motivational video case study stories of women aged 50 years and over who had 

overcome challenges to become physically active; 4) fortnightly motivational messages 

sharing physical activity information and inspiration, 6) loan of a Fitbit activity tracker to 

monitor daily step count. The comparator was a waitlist control group who received the 

daily steps, device-measured at 3-month follow-up. Secondary outcomes were the 

proportion of people achieving national guideline-recommended physical activity levels, 

self-reported hours of weekly physical activity, perceived benefits of and barriers to 

exercise participation, physical functioning, and mood. The intervention group gave 

program feedback at follow-up. 

 

-of- -controlled trial testing the effect 

of the low-dose Active Women over 50 physical activity support intervention on physical 

activity participation were presented in Chapter Four. One hundred and twenty-six 

physically inactive employed women in Sydney, Australia participated in the trial. The 

PEDro Score assessing risk of bias in this randomised controlled trial, downloaded from 

the PEDro database (https://www.pedro.org.au/), was 7 out of 10. This score represents 

(13), losing 1-point for 20% participant attrition, from a 

maximum score of 8/10 for a physical activity trial due to two ineligible items that assess 

participant and therapist blinding.  
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This randomised wait list-controlled trial showed a trend of increased daily steps following 

this well-received, simple, low-intensity intervention. At follow-up, all intervention 

participants had investigated or adopted one or more of the suggested intervention 

strategies and had made physical activity plans for the next 6 months. Thirty-one 

intervention participants (58%) adopted technology to support their physical activity (e.g. 

activity trackers, website resources, mobile phone applications, study email messages to 

support their physical activity), 39 (74%) set physical activity goals, of which 35 people 

(90%) partially or fully achieved them. Intervention participants took 510 more steps/day 

(95% CI -69.9 to 1090, p = 0.08). No statistically significant between-group differences at 

follow-up on primary and secondary outcomes were detected. It was concluded that a 

more intensive intervention perhaps using technology with greater follow-up support was 

likely needed to impact physical activity and health outcomes in this population. 

 

Understanding the target population for which an intervention is intended is crucial to 

ensure its relevance and effectiveness (14). The qualitative study presented in Chapter 

Five aimed to understand the perspectives of women aged 50 years and over in relation to 

physical activity in general, their experiences of the Active Women over 50 physical activity 

program and their recommendations for future programs. The study found that an 

program participation was affected by personal, life-stage, cultural factors and the tension 

between those factors and a self-responsibility discourse. Social support and finding a 

suitable strategy for generating and sustaining motivation were deemed integral to being 

active. The study concluded that future programs could facilitate social networks, 

accountabilit

being active. 
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Chapter Three, Chapter Four and the qualitative evaluation in Chapter Five were the 

foundation for further refining a remotely delivered behaviour change intervention. This 

intervention incorporated tailored input and supported choice-based physical activity and 

was framed to empower women aged 50 years and over. Chapter Six presented the study 

protocol for a prospectively registered pilot randomised controlled study and included the 

template for intervention description and replication (TIDieR) checklist (8). The aim was to 

test the acceptability and feasibility of the online Active Women over 50 intervention to 

support choice-based physical activity. The population was broadened from the preceding 

trial to community-dwelling physically inactive women aged 50 years and over across 

NSW, Australia. The online intervention required access to a telephone and an internet-

connected device and included 1) telephone health coaching; 2) website with information, 

resources and stories from peers as sources of inspiration; 3) choice of receiving 

motivational messages via email or SMS messages. Self-determination theory(15) and the 

Behaviour Change Wheel and COM-B system model of behaviour (16) were used to 

understand factors related to initiating and maintaining physical activity. These factors 

were operationalised using behaviour change techniques that were embedded in the 

content of each of the intervention strategies (17). Input from end-users ensured the 

content was relevant and appropriate. The comparator was a waitlist control group who 

received the intervention after 6 months. The primary outcome was a global measure of 

acceptability, the proportion of participants at 3 months post-randomisation who would 

recommend participation in the program to another person like themselves. Secondary 

outcomes were 1) feasibility measures (rates of recruitment, retention, completeness of 

outcome data and uptake of telephone support); 2) intervention impact measures 

(accelerometer-assessed average steps/day, proportion of participants meeting national 

guidelines on moderate to vigorous physical activity; and questionnaire-assessed quality of 
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life, exercise perceptions, mood, physical functioning and self-reported physical activity); 

and 3) intervention participant impressions of the intervention and adoption of strategies 

for physical activity participation.  

 

The Active Women over 50 online intervention was tested in a pilot randomised waitlist-

controlled trial, with results presented in Chapter Seven. The PEDro Score assessing risk 

of bias in this randomised controlled trial, downloaded from the PEDro database 

(https://www.pedro.org.au/), was 8 out of 10, from a maximum score of 8/10 for a physical 

activity trial due to two ineligible items that assess participant and therapist blinding, 

(13). Sixty-two participants were on average 59 

(±7.1) years old, metropolitan-living (84%), had two or more medical conditions (92%), and 

took 7459 (±2424) daily steps at baseline.  

 

Global acceptability was high, with 83% of participants reporting that they would 

recommend study participation to others. Intervention acceptability was met, with over 

80% uptake of each intervention strategy achieved. The relatively fast recruitment and high 

retention rates (14.5 weeks for 62 participants, and 96% respectively), as well as the high 

uptake of each intervention strategy reflected a sample of participants who were motivated 

to receive support for physical activity.   

 

Study processes and intervention delivery were found to be feasible. The telephone health 

coaching session was delivered a median of 6 days from the invitation for a median 

duration of 41 minutes. The trial found a potential impact on physical activity for the 

proportion of intervention participants increasing daily steps by 2,000 or more relative to 
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baseline compared with control (OR: 6.31, 95% CI 1.22 to 32.70, p = 0.028). Intervention 

participants also tended to do more light-intensity physical activity (p = 0.075) and weekly 

moderate-vigorous physical activity by at least 120 minutes (p = 0.11) compared to the 

control following the intervention. 

 

The study highlighted that a remotely delivered intervention was acceptable to mid-aged 

women across NSW, Australia, was feasible to deliver, and that mid-aged women in NSW, 

Australia, were receptive to receiving support for becoming more physically active. The 

findings warranted further testing in a fully powered trial. 

 

8.4. Implications for practice 

8.4.1 Prioritise interventions that make it easier for mid-aged women to choose a physically 

active lifestyle.  

8.4.1.1 Accessibility enhances autonomy. 

Given the complexities of their life stage responsibilities, mid-aged women need accessible 

supports that help them engage with and maintain physical activity amid their often-

changing circumstances. Interventions that are remotely delivered enable midlife-aged 

women to choose when they access the support, and from where they access the support 

for physical activity. Accessible support aligns with the principle of offering women choice 

which enhances autonomy. As emphasised by Self-Determination Theory (15), this fosters 

intrinsic motivation, empowerment and a stronger sense of agency. 
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8.4.1.2 Resource-efficiency and inclusivity. 

Accessibility and sustainability are important practical considerations in program 

planning. Support can be delivered without requiring high-cost or high-dose resources. 

Resources with minimal, readily available technology requirements ensure access for all 

population groups. When inherent costs for participation are minimised, more people, 

including those from low socio-economic backgrounds, may be more willing to consider, 

and to participate, and to remain in a program. Minimising participant expense broadens 

overall population impact. Additionally, programs with low inherent costs may be 

positively regard by the public as authentically concerned with promoting health, rather 

with any alternative motives (18).  

 

8.4.1.3 Flexibility is central.  

Flexibility allows people to adapt choices to suit their needs, preferences and 

circumstances. This can enhance autonomy and control, overcome barriers and improve 

engagement. Programs can offer women flexible options for receiving physical activity 

support by providing a range of strategies to choose from. These may include scheduled 

elements (e.g., email messages), on- -

interactions (e.g., an online group), and personalised support such as health coaching  

each appealing to different preferences and needs.  

 

Programs can also provide women with the flexibility to choose their preferred type of 

physical activity rather than a prescribed one that may not suit different abilities or 

schedules or interests. Emphasising choice and enjoyment in physical activity increases 

motivation, participation, the likelihood of habit formation, and long-term adherence.  A 
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variety of physical activity options such as structured activities (e.g., sports, exercise 

classes), unstructured activities (e.g., cycling, walking) and suggestions for low-cost and 

free options can be presented to women to enable them to choose the activities that best 

suit their circumstances. 

 

8.4.2 Include the three key features that support physical activity among mid-aged women.  

This thesis identified three key intervention features for supporting mid-aged women to be 

more physically active: flexibility, accountability, and social support. Flexibility of an 

intervention as described above, supports autonomy and motivation by enabling women to 

align the support they receive and activities they engage in with their situation.  

 

Accountability for physical activity refers to the sense of responsibility to be active when 

one is answerable to another person or supported by a structured system. 

Programmatically, this could be a health coach, strategies for accountability to a significant 

other, or self-accountability through tracking physical activity using a chart or wearable 

activity tracker.  

 

Social support plays an important role in being physically active and staying physically 

active. Enjoyment and satisfaction is greater when being physically active with friends (19) 

and exercising in group settings (20), and this connection with others provides social 

own existing social networks to support being physically active and facilitated online 

platforms have the potential to socially connect women who have a shared purpose of 

being more physically active.  
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8.4.3 Empower mid-aged women to be physically active through program framing. 

This thesis highlights that being physically active can be complex for mid-aged women as 

there is an interplay of factors that can influence their capacity to regularly participate. 

Women may view contextual challenges such as health conditions (21, 22), lack of time 

(23), carer responsibilities (24, 25), attitudes towards older people (26) or different body 

shapes (27, 28) as personal shortcomings, even though these factors can often be outside 

their control. These can lead to a sense of personal failure for not being sufficiently active 

and can result in a cycle of physical inactivity (29, 30). Interventions that adopt positive 

program framing which emphasises responsibility and avoids self-blame is essential for 

supporting women to be more active. By emphasising the health benefits of being 

physically active and providing support to set realistic goals, women may have 

opportunities to experience success, be empowered and motivated to increase their 

physical activity and be supported to form long-term physical activity habits.  

 

8.4.4 Consider the role of health professionals in promoting physical activity. 

This thesis highlights that women in midlife represent an untapped group eager to 

maintain health as they age, and a group who is willing to receive support to be more 

physically active. Health professionals such as general practitioners, physiotherapists, 

exercise physiologists are the first point of contact for individuals seeking healthcare and 

are well-placed to support people in adopting healthier lifestyles to reduce the risk of 

chronic disease. 
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However, health professionals report that constraints on their clinical time and a lack of 

access to quality resources (31) makes it difficult to promote physical activity in addition to 

treating health conditions. If found effective in a fully powered trial, the Active Women over 

50 program could be a resource that health professionals can recommend for empowering 

women in midlife to be more active, and in the longer-term helping to reduce the burden on 

health services. 

 

8.4.5 Widen the appeal for support through an integrative approach to physical activity. 

Life complexities described by participants in Chapter Five could be in part addressed 

through physical activity interventions taking an integrative approach. By incorporating 

various health topics in an intervention, physical activity could be recognised as more 

relevant, and women may be more willing to embed physical activity into their lives. Taking 

an integrative approach could also appeal to a wider range of women who might not 

typically seek support for physical activity. 

 

8.5. Implications for future practice, research and policy 

This thesis has implications for the WHO Global Action Plan on Physical Activity objective 

(32). Specific implications include shaping future practice, 

research and policy aimed at promoting physical activity participation among mid-aged 

women.  

8.5.1 Build partnerships that advocate for mid-aged women. 

Programs could advocate for mid-aged women to help address barriers and improve 

access to physical activity opportunities. By partnering across sectors that influence 

physical activity (e.g. health facilities and local councils), resource-efficient suggestions 
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could be incorporated into a scaled program. Examples are organising a group visit to a 

local health facility, or the provision of vouchers to trial physical activity opportunities. 

 

8.5.2 Identify research and policy priorities. 

package, which includes funding for menopause health assessments and contraception, is 

a promising step towards prioritising accessible healthcare for women (33). This thesis 

emphasises the importance of building on such preventive care initiatives by advocating 

for policies that prioritise practical, targeted solutions to address physical inactivity among 

women in midlife. The ultimate goal of future policies would be to prevent future health 

conditions and minimise the demands on healthcare services.  

 

Engagement with stakeholders must convey that solutions for promoting physical activity 

in mid-aged women need not be resource-intensive, but they do need to be tested for 

effectiveness and implemented at a population level. Physical activity support strategies, 

programs and resources need to be developed and widely implemented to engage 

individuals, health professionals and communities. 

 

 

The World Health Organization emphasises universal and equitable health care in its 

commitment to Universal Health Coverage (UHC), ensuring everyone receives necessary 

health services without suffering financial hardship (34). Australia performs well with UHC 

at a primary health level (35), providing low-cost services to all citizens and permanent 

residents.  
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However, some populations in Australia still face challenges to accessing health services. 

For example, people from culturally and linguistically diverse backgrounds, indigenous 

populations, living in rural and remote areas, and those with socioeconomic disadvantage 

(36). Multiple complex reasons contribute to the disparities experienced by each group in 

seeking, reaching and receiving healthcare (37). These reasons include low health literacy, 

workforce management, models of care, and evidence use in planning and monitoring (36). 

 

It was beyond the scope of this thesis to explore strategies for all population groups, 

therefore future research is needed to address the needs and preferences of specific 

population groups. Physical activity interventions must be designed with a clear 

understanding of the needs and preferences of these populations, which requires 

consultation with both program users and those involved in delivery to ensure its 

relevance and impact (37-40).  

 

8.5.4 Demonstrate cost effectiveness of remotely delivered physical activity interventions. 

Physical activity has been described as the 'best buy in public health' due to its wide-

ranging benefits (41). Although public health interventions can save costs (42), allocating 

health budgets to both prevention and the treatment of illness remains a persistent 

challenge (43). There is limited evidence on the cost-effectiveness of physical activity 

programs (44), and even less evidence for promotion-focused programs, particularly those 

targeting adults in midlife (45, 46).  
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It is crucial to collect economic evidence on effective remotely delivered physical activity 

promotion interventions, including their impact on health service usage and the costs of 

program delivery (44). This evidence is essential to inform policies that support the 

investment in these interventions (43, 47) and to help ensure that limited resources are 

targeted towards those who would benefit most.  

 

8.5.5 Consider implementation and scale-up. 

This thesis has examined evidence-based strategies for promoting physical activity 

participation in midlife women. However, formative evaluation and effectiveness testing is 

one of many steps toward improving health at a population level (48). Future work is 

needed to identify strategies to promote the uptake and integration of effective programs 

into real-world settings (49, 50), and to expand their reach into broader practice and 

policies to achieve population-level impact (51). Implementation requires the involvement 

of multiple stakeholders such as community groups, funding bodies, policy makers, and 

professionals who are responsible for delivering the program and ongoing support, so that 

programs can be sustained. Stakeholder groups have their own constraints and priorities, 

so a consultation process is crucial to enable them to partner alongside the research 

system to embed programs into real-world settings (52).  

 

8.6 Methodological strengths and limitations 

8.6.1 Strengths 

The overall strength of this research was the rigorous methodology used to test the 

study design and incorporating a waitlist control group, the studies aimed to minimise bias 

and strengthen the internal validity of the findings so that differences between groups 
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could be confidently attributed to the intervention. Additionally, device-measured physical 

activity outcomes were used to minimise measurement biases and the trials presented in 

Chapter Four and Chapter Seven achieved a PEDro score (https://www.pedro.org.au/) of 

7/10 and 8/10 indicating high methodological quality (13). 

 

Another strength of the research was the rigorous yet pragmatic design of the 

interventions. Behaviour change theory and frameworks underpinned the intervention 

content which was delivered with an emphasis on efficiency and scalability. The 

intervention also drew on widely available resources with low technology requirements 

that could be easily adapted to a range of settings and would potentially expedite future 

implementation. Additionally, interventions in this research were designed with qualitative 

views and experiences of midlife women (Chapter 5) which enhanced the relevance and 

potential uptake within the intended population.  

 

8.6.2 Limitations 

There were some general limitations of this research. Firstly, it was difficult to reach 

participants with low physical activity levels, those most in need of physical activity 

support, which is a limitation common to many studies in this field. Self-reported low 

physical activity was a pragmatic decision due to limited resources for the inclusion 

criterion, yet baseline device-measured physical activity often revealed physical activity 

levels that met the physical activity guidelines. In future, additional resources would need 

to be allocated to ensure the intended population is included, such as through individual 

interview procedures that verified eligibility or by implementing a recruitment strategy that 

targeted sedentary or low physical activity settings (e.g., craft groups, book clubs).   
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Secondly, the intervention required participants to have internet access and proficiency in 

English to engage with the program, which excluded those who could benefit from the 

intervention but did not have regular internet access or who had culturally and 

linguistically diverse backgrounds. However, physical activity research among the midlife 

women is formative and this limitation raises the opportunity to adapt or co-design the 

intervention in future work.  

 

Another limitation of the research was the short duration of the interventions tested. 

Whilst there were encouraging results, the impact on the maintenance of physical activity 

and other health-related outcomes is unknown. Future studies could include a follow-up 

physical activity measurement timepoint for maintenance. 

 

Finally, although the use of device-measured physical activity outcomes helps address 

self-report bias, this approach also has limitations and may not provide a fully accurate 

picture of physical activity. Participants may increase their physical activity simply 

because they are aware of being monitored (the Hawthorne effect), and the Actigraph 

devices that were used are limited to detecting land-based physical activity, thereby 

potentially underestimating total physical activity.  

 

8.7 Conclusion 

Physical inactivity and an ageing population contribute to rising chronic disease and 

disability worldwide, highlighting the need for scalable solutions to increase physical 

activity before reaching older age. The mid-aged years represent a critical window for 
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promoting and supporting physical activity behaviour change especially among women, 

and for addressing this broader public health challenge.  

 

New and rigorously tested formative work presented in this thesis contributes to 

establishing efficient solutions for the problem of physical inactivity among midlife women. 

The strategies outlined were theory-informed, designed with user-input, inclusive, and had 

flexibility at their core. The intervention that was developed, established that a remotely 

delivered, choice-based physical activity intervention was acceptable and feasible among 

mid-aged women across NSW Australia. This thesis offers clear recommendations for 

future research, inter-sectoral partnerships, policy development, and applicability to 

underserved populations. 
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