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Abstract 

Background: Lung cancer has a high incidence and mortality rate, particularly in 

older adults (65y+). Physical activity can improve the physical and psychological 

health of these patients. A virtual exercise and education programme could address 

barriers to engaging with technology and improve health outcomes.  

Purpose: Determine the feasibility and acceptability of a website providing 

personalised physical activity programmes and education for those diagnosed with 

lung cancer.  

Methods: This doctoral research was comprised of three primary components: 1) a 

systematic review, 2) development of ExerciseGuide UK and usability assessment, 

and 3) a mixed-methods study examining of the feasibility and acceptability of 

ExerciseGuide UK for those living with and beyond lung cancer (LWBLC).  

Results: Systematic review findings suggest that online supportive care programmes 

for people LWBLC may be feasible and acceptable, though the field is within its 

infancy. The mixed-methods feasibility and acceptability demonstrated that 

ExerciseGuide UK appears feasible for a subset of lung cancer patients, however, it is 

important to focus on improving accessibility for those with limited digital access and 

literacy. Overall, ExerciseGuide UK was well received, and participants regarded it as 

a useful supplement to current cancer treatment.  

Conclusion: ExerciseGuide UK demonstrated low-moderate feasibility and moderate 

acceptability among those living with and beyond lung cancer. Collaboration with 

patients contributed insights that were crucial to the study. The key next stages will be 

to maximise equitable access to digital platforms and interventions, increase support 

for those who experience breathlessness and continue evaluations through larger trials. 

The foundation for incorporating digitally delivered, personalised supportive care into 

lung cancer routes has been set forth in this thesis. 
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Chapter 1 Introduction to Physical Activity and Online 

Technology within Lung Cancer 

Cancer can be described as the uncontrollable growth and division of cells within the 

body, which can invade nearby tissue or spread throughout the body. When a cancer 

spreads to a different part of the body from where it originated, it is known as cancer 

metastasis (4, 5).  

Cancer is a leading cause of death internationally and is accountable for approximately 

9.6 million deaths worldwide in 2018 (6). Breast, prostate, lung, and bowel are the 

most common forms of cancer among men and women, accounting for 53% of all new 

cancer cases within the UK (7). 

Globally, the UK ranks within the top 10% of cancer incidence (i.e. how many new 

cases develop in a population over a specified period of time), with one person 

diagnosed with cancer every two minutes (7), equalling over 360,000 new cancer cases 

diagnosed each year. Therefore, this disease exerts a substantial burden not only on 

the healthcare system but also on the wider society.  

The mortality rate from cancer is a clear indicator of its impact, with around 167,000 

deaths each year attributed to the disease. This equates to approximately 460 deaths 

each day, making cancer responsible for more than a quarter of all deaths in the UK 

(8). Lung cancer, despite being the third most common cancer in terms of incidence, 

is the leading cause of cancer death, underscoring the particular severity of this cancer 

type and the challenges associated with its treatment and management (9). 

However, there is a wider impact beyond direct health outcomes. Cancer also places 

a significant economic burden on the UK. This includes direct healthcare costs related 

to diagnosis, treatment, and supportive care. The psychological and social effects of 

cancer are profound, affecting not only those diagnosed with the disease but also their 

families, friends, and communities. The emotional impact of a cancer diagnosis can 

lead to anxiety, depression, and a decrease in quality of life (10).  
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The burden of cancer in the UK highlights the critical need for effective prevention, 

early detection, and treatment strategies, as well as comprehensive supportive care 

services to address the physical, emotional, and social needs of those living with and 

beyond cancer. Additionally, it underscores the importance of ongoing research into 

all aspects of cancer care, from the development of innovative treatment approaches 

to the exploration of how digital technology can be leveraged to improve outcomes 

for patients. 

Building on the understanding of the substantial burden cancer places within the UK, 

it becomes vital to explore ways beyond standard medical intervention. The 

complexity of cancer, spanning from diagnosis through long-term management or 

palliative care, necessitates a holistic approach to treatment. This is where the concept 

of supportive care emerges as a cornerstone in the continuum of cancer care. 

Supportive care encompasses a broad spectrum of services designed to meet the 

physical, emotional, and social needs of patients and their families, aiming to improve 

the quality of life for those affected by cancer. As the focus shifts to the intricacies of 

supportive care, it is important to recognise its role not just as an adjunct to traditional 

cancer treatments, but as an integral component of comprehensive cancer 

management. 

Before discussing supportive care, it is important to understand the terminology 

behind an individual diagnosed with cancer. There are many terms for individuals who 

have received a cancer diagnosis; cancer survivor, cancer patient, fighting a battle with 

cancer, living with cancer, and living with and beyond cancer. In this thesis, the term 

living with and beyond cancer will be used throughout. Those living with and beyond 

cancer may be any individual who has received a cancer diagnosis in their life. The 

impact of cancer does not cease post-treatment. Henceforth, those who have received 

a lung cancer diagnosis up until death will be referred to as those LWBLC. 

1.1 Supportive Care 

Within oncology, supportive care is dedicated to mitigating and managing the adverse 

impacts associated with cancer and its various treatments. This crucial aspect of cancer 

care encompasses the comprehensive management of both physical and psychological 

symptoms and side effects across the cancer trajectory, from the moment of diagnosis 
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through the treatment phase and extending into follow-up and post-treatment care. The 

overarching goal of supportive care is to enhance the quality of rehabilitation, facilitate 

the prevention of secondary cancers, support individuals in their survivorship journey, 

and ensure compassionate end-of-life care, as outlined by the Multinational 

Association of Supportive Care in Cancer (MASCC) (11). Integrating this with the 

core objectives, alleviating physical discomforts such as pain, nausea, and fatigue, and 

addressing the emotional and psychological toll of cancer by offering counselling, 

stress management, and psychological support, supportive care serves as a cornerstone 

in the holistic treatment of cancer patients. It extends its reach further by providing 

social and logistical support, including facilitating access to support groups and 

community resources, and navigating the logistical barriers of treatment access. This 

ensures that patients are not only supported in managing the physical and emotional 

aspects of their disease but are also afforded dignity, comfort, and a comprehensive 

wellbeing framework that acknowledges the multifaceted challenges they face. 

Supportive care thus becomes a vital component of the cancer care continuum, 

emphasising the need for a compassionate, holistic approach that values and addresses 

the varied needs of patients and their families throughout the cancer journey. Due to 

this, supportive care in cancer is widely accepted as a critical aspect of the cancer 

journey (12) and a recurring key feature in the NHS Long Term Plan (LTP) for 

improving cancer outcomes and inequalities (13). The European Society for Medical 

Oncology published a position paper encouraging a holistic approach to patient-

centred care, including personalised supportive care within the cancer pathway, from 

diagnosis onward (14). 

1.2 Provisions of Supportive Care  

The provision of supportive care in oncology, while recognised as essential, faces 

significant challenges that impact its accessibility and integration into standard cancer 

care. One of the key issues is the disparity in access to supportive care services (15). 

This variance is not just a geographical issue affecting individuals in different regions 

but also a demographic one, with notable differences in availability and utilisation 

among various patient groups. Factors such as socioeconomic status, age, ethnicity, 

and even the type of cancer diagnosis can influence a patient's access to supportive 

care services, leading to inequities in the quality of care and outcomes (16, 17). Such 
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disparities underscore the need for targeted efforts to ensure that supportive care is 

accessible to all who need it, irrespective of their location or background. 

Furthermore, the integration of supportive care into the standard cancer care pathway 

presents another layer of complexity. Despite its recognised value, supportive care 

often struggles to find its place as a core component of cancer treatment, frequently 

viewed as an optional or secondary consideration rather than an integral part of patient 

pathway. This perception may impact the allocation of resources, including funding 

and training for healthcare professionals, necessary to implement effective supportive 

care.  

Addressing these challenges requires focused efforts from healthcare systems, 

policymakers, and the medical professionals to re-evaluate and redesign cancer care 

delivery. By prioritising equitable access and integrating supportive care as a 

fundamental aspect of cancer treatment, a greater move towards a more compassionate 

and comprehensive care model that appropriately meets the needs of all patients. 

Acknowledging the challenges inherent in the provision of supportive care in cancer 

highlights the pressing need to explore and models of supportive care in oncology. 

Addressing the challenges in the provision of supportive care is a vital step. The next 

critical step involves exploring the various modalities through which this care can be 

delivered. From traditional face-to-face to the rapidly emerging field of eHealth, each 

modality offers unique advantages and opportunities to enhance the accessibility and 

effectiveness of supportive care in oncology. Understanding how best this can be used  

to meet the diverse needs of those living with and beyond cancer will create a key shift 

towards a more inclusive and adaptable approach to cancer care. 

1.2.1 Supportive Care Modalities within Cancer  

An increasing body of literature highlights that timely access to supportive care may 

increase QoL, survival, and positively impact the health economy (18, 19, 20). Though 

the benefits of supportive oncology care are known, care is provided via multiple 

oncological disciplines in the absence of a supportive oncology speciality. Figure 1 

Error! Reference source not found.illustrates the ‘Supportive Care Umbrella’, 

detailing the patchwork of supportive care.  
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Exploring one domain stated in the Supportive Care Umbrella, palliative care has 

evolved over the past five decades from a mere philosophy to a professional speciality 

(21). 

 

 

Figure 1: Supportive Care Umbrella, adapted from Berman et al., (22) 

Historically, supportive care has been face-to-face (including telephone), 

supplementary written resources or online-based approaches. However, the yearly 

disproportional rise in cancer prevalence is not matched by an increase in resources, 

adding to the healthcare system's inability to provide adequate care to an increasing 

number of patients (23). Face-to-face engagement is often the most common within 

cancer care, though the integration of online support has increased. Online technology 

can minimise time spent in ambulatory care and supplement oncological staff's limited 

time during face-to-face visits (24). 

1.2.1.1 Face-to-face 

Communicating and distributing information with patients and carers in person is a 

standard mode of delivering supportive care information to those living with and 

beyond cancer.  
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Face-to-face communication is a highly valued method of supportive care by those 

living with and beyond cancer and carers when engaging with trained healthcare 

professionals who can emotionally engage with patients and convey information. 

Though effective communication skills are essential within supportive oncological 

care, communication skills are reported poor by patients and carers (25). However, 

NICE suggests oncological professionals may feel their training is insufficient 

regarding several aspects of communication, such as exploring complex treatments, 

sensitive listening, and end-of-life discussion (25).  

In addition to face-to-face supportive care, the rapidly emerging realm of online 

supportive care is revolutionising supportive care while reducing several health 

inequalities.  

1.2.1.2 Online 

Using online mediums to deliver supportive care is an emergent area of healthcare 

research (26). Globally, there is an increasing number of individuals who are using 

smartphones, attracting the attention of healthcare professionals, researchers, and 

policymakers due to the extensive capabilities of such devices (27). Furthermore, 

reviews indicate that those living with and beyond cancer find mobile and internet-

based interventions feasible and acceptable (28, 29). Internet and mobile-based 

applications for those living with and beyond cancer have attracted the attention of 

psycho-oncological researchers, proposing exploration of using the internet and 

mobile-based platforms to deliver psychosocial interventions within cancer 

populations (28, 29, 30). 

However, the application to other domains of supportive care, such as physical activity 

is less explored within oncology.  

1.3 Physical Activity and Exercise 

Physical activity and exercise are commonly used interchangeably yet describe 

explicit concepts (31, 32). Physical activity is characterised as any bodily movement 

caused by skeletal muscles resulting in energy expenditure (31). Exercise refers to a 

subcategory of PA, wherein physical activities are carried out in a planned, structured, 

and repetitive manner with the aim of improving or maintaining physical fitness (31).  
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Physical fitness is defined as a set of traits that are health or skill-related (31). More 

modern definitions have characterised physical fitness as a physiological state that 

enables individuals to meet daily living or athletic performance demands, or both (33). 

In this thesis, the terms pertaining to PA and exercise will be used. Though, the 

clarification of PA by Warburton and colleagues (2006) will be employed regarding 

physical fitness.  

Exercise has rapidly emerged as a key component of comprehensive cancer care. 

Recognised by leading health organisations, including the NHS, American College of 

Sports Medicine (ACSM), and the Clinical Oncology Society of Australia (COSA), 

exercise is recommended for its general health benefits and specifically for its role in 

cancer care. ACSM guidelines, updated with newly identified research, support 

exercise for those living with and beyond cancer, promoting adherence to the 2008 

Physical Activity Guidelines for Americans (34). These guidelines stress the 

importance of adapting exercise routines to accommodate the specific health status 

and treatment side effects experienced by those living with and beyond cancer. This 

adaptation helps mitigate the physical impacts often associated with cancer treatments 

and advocates for maintaining some level of physical activity as a key component of 

recovery and long-term health management (35). Though, the field is still relatively 

new, exercise oncology has rapidly developed as a global specialised field, focusing 

on integrating exercise within the cancer pathway. The benefits of exercise across 

various levels of cancer care, biological, psychological, and quality of life, are 

unequivocally supported within the literature (36, 37, 38). Systematic reviews have 

shown that regular physical activity contributes to reduced mortality and reduces many 

of the adverse effects of cancer treatment, such as fatigue, depression, and decreased 

physical function (39, 40). Despite the strong foundation of evidence supporting the 

guidelines, their implementation has been sporadic, hindered by a lack of specific 

training for oncology professionals on how to integrate exercise effectively into 

treatment plans (41). However, the benefits are not solely limited to the treatment 

phase.  

The positive impacts of exercise extend well into the post-treatment phase, often 

referred to as the survivorship phase. Research suggests that tailored exercise 

programmes can improve physical endurance, muscle strength, and overall 
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psychological well-being, thereby enhancing individuals’ quality of life (42, 43). 

Furthermore, consistent physical activity has been linked with reduced risks of cancer 

recurrence and a lower risk of developing secondary health issues related to cancer 

and its treatment, such as lymphedema and osteoporosis (44, 45). These findings 

underscore the value of incorporating regular physical activity as a standard part of 

cancer survivorship care, adapted to the survivors’ specific health and recovery needs 

(46). 

Despite a strong evidence base highlighting the exercise benefits for various cancers, 

specific research on those living with and beyond lung cancer is notably limited (47). 

Those LWBLC often experience more severe declines in physical function due to, 

such as the aggressive nature of their treatment, the disease’s impact on respiratory 

function and age. This highlights a critical research gap and illustrates a clear need for 

targeted interventions that address the unique challenges that LWBLC faces. 

Identifying and implementing effective exercise programmes for this group could 

substantially enhance active treatment-related outcomes, post-treatment recovery, and 

quality of life, providing a vital area for future research and programme development 

(48).  

Integrating digital technology into exercise oncology offers an innovative and 

promising opportunity for enhancing exercise interventions' delivery, effectiveness, 

and implementation. Digital tools, including telehealth platforms, websites, mobile 

health applications, and wearable fitness trackers, provide personalised, adaptable, and 

scalable solutions. This approach leverages the growing evidence supporting digital 

interventions in managing non-communicable diseases, such as diabetes and 

cardiovascular diseases (49, 50, 51) and extends these benefits to cancer care. Though 

there is progress in some domains, applying such technologies in the context of 

specific cancers, such as lung cancer, is still developing and requires focused research. 

Digital devices facilitate real-time monitoring and feedback, empower patients to 

manage their health actively, and improve adherence to prescribed exercise 

programmes. For example, wearable devices can track physical activity levels and 

physiological outcomes, providing patients and healthcare providers with direct 

insight into the safety and effectiveness of exercise programmes. Additionally, mobile 

apps can deliver customised exercise content tailored to the needs and limitations of 
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individual patients, enhancing the accessibility and personalisation of care. Lastly, 

tools such as websites can provide a larger platform which can be accessed via 

computers and laptops, which may promote accessibility for older users who may have  

limitations due to visual or dexterity conditions (52).  

The potential of these technologies is more comprehensive than individual patient 

care. These tools can reach underserved populations, address geographical and 

organisational barriers, and provide continuous support and motivation for patients 

throughout their cancer journey (53). By integrating these digital tools, exercise 

oncology can exceed traditional boundaries, offering more inclusive and 

comprehensive care solutions (54). 

Incorporating exercise into cancer care may offer a wide range of benefits that extend 

beyond immediate improvements in physical health to enhance psychological well-

being and overall survival rates. As the field of exercise oncology continues to grow 

and expand, future research must explore innovative ways to implement and sustain 

exercise interventions, particularly through digital technologies, to ensure all cancer 

patients can access the vast range of benefits physical activity offers. 

1.4 Digital Technology 

As highlighted throughout the introduction, digital technology may provide a innovate 

way of addressing some of the barriers faced within supportive care and physical 

activity access. Since COVID-19, digital technology within healthcare saw 

exponential growth, but it is important to understand what is meant by ‘digital 

technology’. There are varying terms used, such as eHealth, mHealth, and 

Telemedicine. It is important to distinguish what they mean, as sometimes they are 

misapplied and used interchangeably.  

Within healthcare, electronic health (eHealth) covers a wide range of technologies, 

including computers, laptops, telephones, mobile phones, and wireless 

communications to healthcare providers and patients, and translates the management 

of care and education (55, 56). Mobile health (mHealth) is a subtype of eHealth, 

focusing more on innovative and portable devices used for health and information 

services (55, 57). Telemedicine is another common term used in digital healthcare and 
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is categorised as a subtype of eHealth. Telemedicine is expressed as health care 

services delivered at a distance (not in their standard location) (55).  

Though there has been a rapid growth in technology in the past five years, the 

integration of policies surrounding the integration of technology into healthcare 

setting, including oncology supportive care is not new.  

1.4.1 Policies Surrounding Cancer and Digital Technology  

In 2015, an independent task force developed a UK national cancer strategy to improve 

the experience throughout the cancer pathway (58).  An accelerated approach to 

enhancing the support of those living with and beyond cancer, offering advice on 

weight control, exercise, smoking cessation, and reducing alcohol consumption (58). 

The five-year plan (2015 – 2020) recommended the importance of the outcomes that 

matter to patients. Digital technology has been consistently noted in the strategic plan 

as an opportunity that requires further development and could support the 

transformational delivery of care and increase reach (58). Furthermore, the 2015 – 

2020 cancer strategy highlighted the benefits of PA post-cancer treatment and 

discussed the substantial evidence indicating individuals should engage in a PA 

programme after treatment. However, the strategy highlighted the lack of advice and 

opportunities available to those post-cancer treatments while underlining the 

importance of advice surrounding PA and lifestyle behaviour (58). A recent strategy 

has been developed based on the 2015 strategy by the NHS, the Long-Term Plan 

(LTP), for cancer outcomes (13).  

The LTP, developed by the NHS in 2019, details the 10-year plan to improve cancer 

outcomes in the UK (13). The NHS LTP highlighted the importance of increasing PA 

capacity and its impact on the physiological and psychological QoL among those 

living with and beyond lung diseases (13). The NHS LTP aims to explore new 

rehabilitation and self-management support models for those living with lung 

conditions, such as lung cancer (13). Tailored health and well-being support should be 

accessible to all who have received a cancer diagnosis. No two cancer patients are the 

same and require individualised treatments and recoveries (58). Personalised care may 

allow individuals to utilise and maximise digital and community-based support (13). 
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The NHS's current strategy aligns with the longstanding National Institute for Clinical 

Excellence (NICE) guidance for improving supportive care for adults with cancer (25). 

NICE has stated that PA can positively impact an individual’s physical and emotional 

health (25). The utilisation of digital technology to deliver PA through an online 

platform presents a contemporary approach to overcoming health inequalities, such as 

accessibility to those living in rural or remote areas or difficulty travelling (59). In 

February of 2021, the Secretary of State for Health and Social Care in the UK further 

supported digital technology, highlighting the development and implementation to 

improve patient and staff care (60). Though, policies presented by elected government 

parties and their officials must be taken with caution. Due to the transient shift in 

elected UK government ministers and parties.  The European Cancer Patient Coalition 

aligns its values with UK policies emphasising the value and benefits digital 

technology can bring, particularly to the increasing numbers of those affected by 

cancer (61).  

Digital technology has been a priority in UK health policies for several years. The 

importance of digital technology remains at the forefront of the LTP for the NHS and 

internationally policies. Furthermore, the NHS LTP suggests that physical inactivity 

and smoking are significant health concerns within the UK, and have been labelled as 

priorities (13). The intersection of digital technology and PA are central to this 

doctoral research and thus align with the NHS LTP on multiple key priorities. 

However, where digital technology fits within lung cancer supportive care is yet to be 

discussed.  

Breast, prostate, lung, and bowel cancer remain the four most common cancer types 

within the UK (8), with lung cancer continuing to be the leading cause of cancer-

related mortality internationally (62). Nonetheless, lung cancer research outputs are 

less frequent than their counterpart's cancer (63, 64). Over the last decade, the 

allocated funding for lung cancer has increased by 118% (2009 – 2019) (65). Though, 

funding allocated to control, survivorship and outcomes research has decreased over 

the decade (65). 

Documents and policies clearly demonstrate that digital technology will play a 

substantial role in healthcare in the near future. Though digital technologies must be 

appropriately developed, adapted, and assessed before larger-scale implementation. 
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This doctoral research builds on the LTP within healthcare and the evident inequality 

within survivorship lung cancer research. Though, it is important to explore the 

literature behind the intersection of digital technology and physical activity.  

1.5 Digital Technology and Physical Activity 

Several systematic reviews have consistently supported the application of web-based 

PA interventions in paediatrics to elderly populations (66, 67, 68).  A systematic 

review of mixed cancer cohorts, by Haberin et al. (2018) reported that various delivery 

methods to promote PA are utilised, including web-based applications, mobile 

technology, and e-mails. Though web applications were the most popular (26), it is 

unclear whether web-based or mobile-based platforms are superior to one another. 

Ester et al. (2021) found that when examining the current evidence for eHealth PA 

interventions for those living with and beyond cancer, the two most common forms of 

technology used were wearable devices (61%) and websites (48%) (69). Other 

technological approaches reported were SMS text messaging (28%), mobile 

applications (27%), and email (22%). Supplemental telephone contact was also used 

in 37% of the studies (69). However, of the 67 studies included, three examined lung 

cancer independently, 29 were a mixed/any group, and 24 were breast cancer (69). 

Furthermore, none of the studies examining lung cancer were conducted in the UK, 

with one being in the USA, one in the Netherlands, and one in Australia.  

1.5.1 Non-communicable diseases 

eHealth is used widely across various non-communicable disease groups. Non-

communicable diseases (NCDs) can be defined as a chronic disease often over a more 

extended period due to environmental, behavioural, physiological, and genetic factors 

(70). Common NCDs are diabetes, chronic respiratory diseases, cardiovascular 

diseases, and cancers. Given that the literature regarding lung cancer and digital health 

is limited, evidence can be drawn from NCDs to illustrate themes that may be applied 

to those LWBLC. The literature surrounding the NCDs highlighted above will now be 

delineated.  

1.5.1.1 Diabetes 

Diabetes is categorised by hyperglycaemia (abnormally high blood sugar level) due to 

defects in insulin secretion, insulin action, or both (71). For those living with diabetes, 
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PA is a crucial component of disease management and is associated with physical and 

psychological benefits (72). Like those LWBLC (48, 73, 74), the literature indicated 

that those living with diabetes do not participate in and have difficulty maintaining 

regular PA (75).  Cancer and diabetes have shown barriers that can make PA 

participation and adherence difficult, such as limb pain, peripheral neuropathy, and 

limited endurance (76, 77, 78). eHealth has shown promise in the diabetes population 

with cost-effectiveness, personalisation, and a wide range of delivery (79). All benefits 

are applicable to those living with and beyond cancer. Evidence supports the utilisation 

of online PA programmes tailored for those living with diabetes (80, 81) and goal-

setting strategies to promote PA (82). 

1.5.1.2 Respiratory Diseases 

Chronic respiratory diseases (CRDs) impact breathing and airflow, such as in the 

airways and lungs (83). Common CRDs include pulmonary hypertension, 

occupational lung disease, chronic obstructive pulmonary disease (COPD), and 

asthma. COPD and lung cancer both report high symptom burden, reduced QoL, 

dyspnoea, and reduced physical capacity (84, 85). COPD and lung cancer also share 

similar molecular and physical characteristics (86, 87) Digital technology and eHealth 

resources have been used in respiratory patients' care, including teleconsultations, 

telemonitoring, and pulmonary rehabilitation (PR) (88) and has been acknowledged 

by the European Commission for the potential eHealth and telemedicine bring to 

managing CRDs such as COPD (89). Interestingly PR has been shown to reduce 

symptom burden and improve exercise capacity, self-efficacy, knowledge, and health 

status (90, 91, 92, 93, 94, 95). Furthermore, PR has been shown to reduce 

hospitalisation and healthcare costs (96, 97, 98, 99). A systematic review and meta-

analysis illustrated that when compared to comparator groups (e.g. ordinary care, 

exercise training and/or education), eHealth utilisation may lead to increased PA levels 

among those with COPD (84).  

Bryant et al. (2019) and Lundell et al. (2015) convey the importance of eHealth 

concerning health inequalities and barriers to access to PR, including lack of 

transportation and geographic location, limited family support, and health conditions 

(84, 100). These barriers are echoed in other non-communicable diseases, most 

notably lung cancer. With online technology addressing these health inequalities and 
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barriers within CRD populations and mutual symptom burdens, eHealth may be highly 

applicable to lung cancer and transcend solely PR.   

1.5.1.3 Cardiovascular Diseases 

Cardiovascular disease (CVD) is an overarching term for a number of diseases linked 

to the cardiovascular system. CVDs include peripheral arterial disease, 

cerebrovascular disease, venous thromboembolism, rheumatic and congenital heart 

disease, and coronary heart disease (101). Not only does PA provide a risk-reducing 

benefit for primary (102) and secondary CVD (103), PA can result in a reduced risk 

of hospitalisation, reductions in early mortality, and increases in QoL (104). 

Comparatively, these are also reported benefits within the cancer population.  

A systematic review exploring healthcare delivery remotely during the COVID-19 

pandemic reported that all included papers (n=9) highlighted the importance of 

eHealth for access to services during quarantine (103). Laustsen and colleagues (2020) 

highlight that an eHealth cardiac rehabilitation programme for those living with 

ischaemic heart and heart valve disease reported significant improvements in mean 

change from baseline to 12 months in muscle strength (0.5 N/m/kg (CI: 0.1–0.9) 

p = 0.011), endurance (0.3 Watts/kg; CI: 0.2–0.4; p = 0.000), power (0.4 Watts/kg; CI: 

0.2–0.5) p = 0.000), and health reported QoL (five points; 2 – 8) (105). Furthermore, 

Neubeck and colleagues express that cardiac rehabilitation has a longstanding history 

of positive impacts. Maintaining such programmes for those with CVD is important 

(Neubeck et al., 2020), and online technology can facilitate such demand. 

1.5.1.4 Cancer 

The utilisation of online platforms is not novel within oncology care and support. 

There are several ways online technology can contribute to the delivery and 

management of cancer care.  

Fitness bands and trackers have become increasingly popular in recent years. Fitness 

trackers have been used within oncological care to promote healthier behaviours by 

promoting PA. Additionally, fitness trackers provide real-time information on health-

related indices such as heart rate, blood pressure, and sleep, which healthcare 

professionals have used during check-ups and follow-up periods (106). Virtual reality 

has been employed in cancer care in hospitals and homes. Wint et al. (2002) explored 
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pain levels during lumbar punctures in adolescents and showed that the virtual reality 

group observed lower pain scores, though not significant (107). Additionally, virtual 

reality has been used to engage patients in treatment adherence (108).  

Moreover, digital technology can provide symptom monitoring and reporting. 

McCann et al. (2009) used questionnaires on patients' mobile phones throughout 

chemotherapy treatment for lung, breast, and colorectal cancer patients, reporting 

improved symptom management and communication levels between patients and 

oncology professionals (109). Interestingly, within digitally delivered exercise within 

oncology, of the four most prevalent cancers (breast, prostate, colorectal, and lung), 

lung cancer seems to be less explored (110), presenting a key gap in the published 

literature.  

1.5.1.4.1 Exercise, Digital Technology, and Lung Cancer  

Digital technologies may enhance patient empowerment and integration of data across 

the entire cancer care pathway. As previously stated, lung cancer is typically 

diagnosed in older adults. Given the recent increase in older adults accessing the 

internet (111), eHealth may be a feasible and acceptable modality to deliver supportive 

care.  

Ciani et al. (2019) describes the development of a telehealth application to promote 

symptom monitoring. Additional work incorporates PA with symptom monitoring for 

telehealth applications (112). Electronic follow-up with lung cancer patients 

successfully and significantly (P < .001) detected first relapse compared to routine 

surveillance between scheduled visits (113). Researchers in Italy developed a web-

based self-management system, providing tailored care for those living with and 

beyond cancer. However, amendments were made to target those LWBLC due to lung 

cancer's healthcare and financial burden (114). With the known benefits of PA for 

those LWBLC, researchers have explored integrating PA delivery with online 

technology (26, 115). The evidence for PA and digital delivery for those LWBLC is 

limited.  

A systematic review regarding social support and QoL indices for those living with 

and beyond cancer suggested that support from healthcare professionals and providers 

is associated with QoL's physiological and psychological constructs (116). Those 
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LWBLC do not regularly access or use supportive care services and resources (117). 

Online technologies such as eHealth and mHealth platforms can enhance symptom 

monitoring and management within a patient's home environment, aiding the 

mitigation of barriers associated with reduced access (118).  

Historically, lung cancer is under-researched and less visible than other highly 

prevalent cancer types (119, 120); therefore, exploring other prevalent NCDs is 

imperative to ascertain comparable information on the utilisation and uptake of digital 

technology and PA. Since the inception of the Journal of Cancer Survivorship (from 

2007 to 2020), 854 articles have been published, and n=6 (0.8%) of those articles 

explored lung cancer independently (119). The frequency of breast, colorectal, and 

prostate cancer was substantially higher, with 190 (24.8%), 45 (5.9%), and 36 (4.7) 

articles respectively (119). In a scoping review, conducted by Satter and colleagues 

(2023), examining the state of research, feasibility, safety, acceptability, and outcomes 

of remotely delivered exercise interventions utilising technology for older adults with 

cancer, 15 studies were reported on. Of those 15, only one study reported on lung 

cancer, with the primary sites being prostate cancer with nine studies (60%) and a 

mixed cohort of breast, prostate and colorectal with three studies (20%) (121). Once 

again demonstrating research into lung cancer is lacking in compared to other 

prevalent cancer types.  

1.5.2 Summary of eHealth and Non-Communicable Diseases  

Electronic health platforms and devices have been shown to offer a vast range of 

benefits for those living with and beyond cancer, CVDs, CRDs, and diabetes. Digitised 

supportive care can provide tailored advice based on an individual's characteristics and 

symptoms. Across various non-communicable disease groups, eHealth has been 

shown to provide support via remote monitoring, remote consultations, education, 

providing resources, socialisation, and the delivery of programmes such as PA. 

General and digital PA interventions are feasible and safe among those living with and 

beyond cancer (122, 123, 124), specifically lung cancer (3, 125, 126, 127, 128). The 

internet is regularly used by a wide array of patients and health care professionals to 

provide support throughout their disease pathway; being a vital resource and using 

internet-based methods has been demonstrated as valuable for encouraging individuals 

with cancer to self-manage aspects of their health and lifestyle. (129, 130). Mass data 
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storage is simple, and content can be updated easily to ensure up-to-date standards 

(131). Several studies have reported the benefit of accessibility, reach, and 

convenience through online or computer-mediated communication because it can 

mitigate temporal and geographical barriers (132, 133, 134). 

1.6 The Gap in Knowledge 

As lung cancer begins to be highlighted as a gap in knowledge, it is important to have 

a deeper look into the specifics of lung cancer and its impacts. It is evident that while 

traditional supportive care approaches have been beneficial, they do not fully address 

the evolving needs of patients. A notable gap in our current approach is the 

underutilisation of digital platforms for exercise-based supportive care. In a time 

where technology plays a vital role in supportive health management, the absence of 

such interventions for those LWBLC highlights a key gap in our care strategies. This 

gap not only limits patient access to potentially life-enhancing resources but also 

highlights the need for research aimed at integrating these technological solutions into 

everyday care practices. 

1.7 Lung Cancer Treatments and Side Effects  

1.7.1 Preliminary Symptoms  

Lung cancer often presents with unexplained cough, weight loss, anorexia, fatigue, 

chest pains, and/or shortness of breath (135, 136). Cancer-related treatments may 

exacerbate these pre-diagnosis symptoms and possibly lead to the development of 

additional symptoms. The impact of treatments is discussed below in Table 1. It is 

recommended that a clinician offers an urgent (within 14 days) thoracic x-ray if an 

individual is experiencing two or more symptoms and is 40 years or older. (135). 

Clinical signs of the development of lung cancer are supraclavicular 

lymphadenopathy, thrombocytosis, and persistent or reoccurring chest infection (135).  

1.7.2 Treatments 

The magnitude of physiological and psychological impairments varies based on cancer 

type, stage, and treatment (137, 138). An overview of the impairments from common 

cancer treatments (e.g., surgery, radiotherapy, chemotherapy, hormone therapy, and 

targeted therapy) are provided in Table 1.  
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Radiotherapy limits the rate at which cancer cells can divide and proliferate by 

damaging the genetic material of Deoxyribonucleic Acid (DNA). Through the process 

of cancerous cells being irradiated through radiotherapy, surrounding tissues and 

organs may be affected. Side effects such as lung or cardiac tissue fibrosis can 

negatively affect QoL through reductions in cardiopulmonary function (139, 140). 

Radiotherapy is used at every stage of clinical advancement in SCLC and NSCLC 

(141). It is not without short- and long-term symptoms though radiotherapy can be 

used in both curative and palliative methods. 

Surgery to remove one or more lobes of the lung (lobectomy), entire lung 

(pneumonectomy), or removal of a small portion of the lung (segmentectomy) are the 

three types of lung surgeries for those living with lung cancer. The impairments' extent 

depends on the type of surgery and the associated complications.  

Whereas radiotherapy and surgery are typically used to treat cancer locally, 

chemotherapy works systemically to stop rapidly dividing cells. Due to chemotherapy 

acting systemically, both cancerous and noncancerous cells can be damaged. Healthy 

cells are exposed to the same toxicities cancerous cells are, which can lead to several 

impairments and long-term symptoms (142).  

Though radiotherapy, surgery, and chemotherapy are mainstream forms of therapeutic 

treatments, in recent years, targeted therapy has gained a large amount of attention due 

to reducing the toxicity of off-target cells and targeting specific cells (143). Targeted 

therapy aims to stop the growth and spread of malignant cells by interfering with 

malignancies gene and proteins, the environment wherein the cells are rapidly dividing 

(78). Immunotherapy attempts to use the immune system to kill cancerous cells, 

essentially by supercharging or boosting the immune system. Given the targeted nature 

of these therapeutic options, healthy cells are not readily impacted. Though, targeted 

therapies are not without side effects. Commonly reported impacts of targeted 

therapies are fatigue, muscle aches and dermatological, resulting in damage to hair, 

nails, and skin (144, 145, 146). 

Treatments such as radiotherapy, chemotherapy, surgery, and immunotherapy, are the 

common curative treatment approaches for those diagnosed with lung cancer. These 

may be given individually or combined with other treatments (e.g., chemotherapy and 
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radiotherapy, commonly known as ‘ChemoRad’). Albeit these treatments can be 

lifesaving, they can prolong and intensify symptoms, such as fatigue and 

breathlessness (147, 148, 149). Coupled with exacerbated symptoms of breathlessness 

and fatigue, depression can be severe in this population, with reports of feelings of 

extreme isolation, which can adversely affect one's mental well-being (150, 151). 

Quality of life is often reduced due to the curative treatment regime (152). Symptoms 

vary and are often dependent on the type of treatment received, often resulting in a 

complex array of psychological and physiological symptoms.  

 

Table 1: Illustrating the changes caused by common curative treatment methods of common cancers 

adapted from Fairman & Galvão  (78).  

 
Surgery  Radiation Chemotherapy  Hormonal  Targeted  

Fatigue × × × × × 

Pain × × × × × 

Cardiovascular 
 

× × × × 

Pulmonary  × × × 
  

Cognitive  × × × × × 

Immune System 
 

× × × × 

Lymphedema × × 
   

Organ Function  × 
    

 

Empirical evidence of 19 studies reports pain, coughing, breathlessness, and fatigue 

as the most common symptoms post-surgery for lung cancer, with reports of 

breathlessness and fatigue persisting for two years (153).  

1.7.3 Accelerated Ageing  

Ageing is an inevitable process of nature. The process of ageing often incurs various 

physiological declines in human health, such as shortening telomeres, exhaustion of 

stem cells, reduced muscle mass and strength, decrease in bone density, respiratory 
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decline (e.g. lung volume and elastic recoil), and cardiovascular decline (e.g., decrease 

in cardiac output and heart rate modulation and an increase in arterial stiffness) (154). 

However, individuals living with and beyond cancer have an accelerated biological 

ageing compared to healthy adults (155). Essentially, an individual’s biological age is 

greater than chronological age. The accelerated ageing phenotype due to cancer 

treatments, is shown in Figure 2Error! Reference source not found.. Clinically, 

accelerated ageing phenotypes for those living with and beyond cancer can be 

expressed as the onset and development of common age-related health conditions. 

This accelerated ageing is often exacerbated due to varying curative or controlling 

treatments (156, 157, 158). This process of accelerated ageing is principally due to the 

impact of treatments leading to divergent hallmarks of biological ageing, such as stem 

cell exhaustion, DNA damage, epigenetic alterations (e.g. DNA methylation and 

Histone modification, and Non-coding DNA), deregulated nutrient sensing, increased 

cellular senescence, and telomere attrition (159, 160, 161).  

 

Figure 2: Illustrating hypothesised accelerated ageing due to cancer treatments (155). Figure 

adapted by Wang et al. (2021) from Guida et al. (2019) (162). 

As mentioned, those whose biological age increases at a greater rate than their 

chronological age are likely to suffer from age-related health conditions, such as 
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frailty, cognitive impairment, organ dysfunction, secondary cancers, and premature 

death (155). Therefore, it is critical to understand methods to manage the impact of 

cancer and its associated treatments.  

1.7.4 Long Term Symptom Management 

Integrating early initiation of survivorship and palliative-based care has been shown 

to be beneficial for symptom management and the improved survivorship trajectory 

(163, 164). Across the course of the disease, access to rehabilitation services has been 

noted to be lacking (165). Services such as physical and pulmonary therapy, 

informational support, and social work services can help ease the symptoms of fatigue 

and breathlessness while increasing physical function (165, 166). Comprehensive 

management of symptoms, including pharmacological and non-pharmacological 

strategies, may be optimal for this population (167, 168). Additional psychological 

support is essential for managing emotional well-being (169). Walker et al. (2014) 

reported that across five cancer types in the UK (sample: n= 21,151) lung cancer 

presented the highest rate of depression, followed by gynaecological, breast, 

colorectal, and genitourinary (170). Though depression is substantially more prevalent 

within cancer populations than in the general public, most of those living with and 

beyond cancer do not receive sufficient support to manage psychological symptoms 

(170). 

Research into using PA to manage problematic symptoms has increased (171). 

Physical activity is deemed a primary source of self-management (taking 

responsibility for one's own behaviour and well-being) among cancer survivors (172), 

with a wealth of evidence supporting the benefits of managing symptoms. 

Longitudinal evidence suggests engagement in moderate PA can alleviate and mitigate 

the severity of symptoms for those LWBLC, particularly fatigue, breathlessness, sleep 

disturbance, and appetite loss (173). Such findings are consistent with systematics 

reviews (174, 175), randomised controlled trials (RCTs) (176, 177), and a pilot study 

(178) demonstrating PA and exercise can be beneficial in the management of 

symptoms such as reduced muscle strength, anxiety and depression, and fatigue. 

Though symptom management is a crucial portion of supportive care, it is vital to fully 

comprehend the term 'supportive care' to understand how PA and digital technology 

can play a role.  
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1.8 Physical Activity and Lung Cancer  

1.8.1 Benefits of Physical Activity for those Living with and Beyond Lung 

Cancer 

There is mounting evidence that PA and exercise is safe and beneficial for those 

LWBLC (115, 179), with a wide range of benefits, demonstrated in Figure 3, including 

improvements in QoL, sleep, fatigue, pulmonary function, cardiorespiratory fitness, 

strength and muscle mass, psychological state, and biological changes (e.g. soluble 

programmed cell death protein-1) (115, 171, 180, 181, 182, 183, 184, 185). The 

evidence is explicit, yet it is reported that many living with and beyond cancer do not 

meet the PA guidelines. In fact, 67% of those living with and beyond cancer do not 

meet the guidelines (73). However, historically targeted rehabilitative therapies such 

as physical and pulmonary therapy, nutritional support, and educational and 

information support have been either unevenly accessible or lacking across the UK for 

those LWBLC (165).  

 

Figure 3: Summary of the effects physical activity and exercise can have for those living with and 

beyond lung cancer. Abbreviations: QoL, quality of life; NK, natural killer; IGF‐1, insulin‐like 

growth factor 1; FEV1, forced expiratory volume in one second; VEGF, vascular endothelial growth 

factor; iNOS, inducible nitric oxide synthase; PI3KA, phosphoinositide 3‐kinase; ITMe, 
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Immunomodulation tumour microenvironment; RDIM, Reduction drug-induced myelosuppression. 

Adapted from Avancini et al., (2019 (125)).  

Despite the large portion of those LWBLC not meeting the PA guidelines, Lin and 

colleagues (2013) reported that of 81 lung cancer patients, ~70% demonstrated an 

interest in PA programmes. Moreover, 69.1% of the 81 patients would participate in a 

PA programme (186) .  

1.8.1.1 Quality of Life 

The National Institute for Health and Care Excellence (NICE) states that health related 

QoL is: 

"A combination of a person's physical, mental and social well-

being; not merely the absence of disease" (187).  

As the NICE definition suggests, QoL encompasses three core principles (physical, 

mental, and social well-being) which PA has been shown to impact individually and 

collectively. Increased PA levels have been shown to be associated with an increase 

in health related QoL domains for those LWBLC (74, 125, 174). Due to lung cancer 

diagnosis frequently being late stage, often patients do not meet the criteria for surgical 

interventions (176). Therefore, it is apparent that the need for high quality supportive 

and palliative care is warranted, including how we can increase QoL and physical 

capacity while decreasing symptom burden. By understanding the commonly reported 

burdens of those LWBLC, we can strategies how best to improve QoL.  

Below are some of the most commonly reported symptoms, burdens, and 

considerations for those LWBLC, which will be discussed in turn.  

1.8.1.1.1 Fatigue  

Cancer-related fatigue (CRF) is a persistent sense of physical, psychological, or 

cognitive tiredness or exhaustion that stems from cancer or cancer treatment (188). 

CRF is often present throughout the entire disease trajectory leading to long term 

impairment of QoL (189, 190). Fatigue has been reported as one of the top symptom 

burdens for those LWBLC (191). CRF has been observed to affect approximately 70% 

- 100% of those living with and beyond cancer (192). Physical and pulmonary based 
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rehabilitation programmes have been noted to ease symptoms such as fatigue and 

breathlessness (also known as dyspnoea) (165, 166). 

The mechanisms, causes, and treatments of CRF are not well established (193). 

Related to cancer and any associated treatments, CRF often occurs due to muscle 

metabolism/Adenosine Triphosphate dysregulation (194). PA may reduce CRF by 

improving muscle function and cardiorespiratory fitness (193). In essence, physically 

fitter individuals may be able to withstand CRF more so than those with lower 

cardiorespiratory fitness and muscle function. LaVoy and colleagues propose that PA 

may mitigate CRF by decreasing inflammation (via increasing anti-inflammatory 

cytokines), improving the autonomic nervous system, physical and psychological 

health, and neurotrophic factors (195).  

With CRF being a significant contributor to QoL, PA should be integral to any 

rehabilitation programme. Interestingly, Schwartz and colleagues (1999) proposed 

that PA's observable beneficial effect on QoL may be mediated by the illustrated 

beneficial impact PA has on CRF. Therefore, indicating a possible inverse correlation 

between CRF and QoL (196).  

1.8.1.1.2 Muscular Strength and Endurance 

Those LWBLC may benefit from exercise to increase muscular strength and 

endurance for those weakened from treatment (197). Due to a myriad of often 

concurrent symptoms experienced by those LWBLC, low PA levels may lead to disuse 

atrophy of skeletal muscle, notably in the lower limbs (198). Peripheral skeletal 

muscle changes in COPD have illustrated a loss of type one muscle fibres (those 

responsible for aerobic activities) (199) and a reduction in oxidative enzymes (200), 

resulting in reduced aerobic capacity. Moreover, early onset lactic acidosis resulting 

in contractile fatigue has been highlighted in COPD patients (87). Given the evidence 

of molecular similarities between those LWBLC and COPD (86), the changes in 

peripheral skeletal muscle may translate to those LWBLC. The changes to skeletal 

muscle or deterioration in physical capacity are not immediate, rather, occur over time, 

leading to individuals not being aware until substantial deterioration. Similarly, these 

processes are observable for those experiencing cachexia. Cancer related cachexia is 

defined via an international consensus as:  
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"a multifactorial syndrome characterised by an ongoing loss of 

skeletal muscle mass (with or without loss of fat mass) that cannot 

be fully reversed by conventional nutritional support and leads to 

progressive functional impairment. The pathophysiology is 

characterised by a negative protein and energy balance driven by a 

variable combination of reduced food intake and abnormal 

metabolism" (201) 

Though, cachexia itself is not specific to cancer. Cachexia may also present as a 

complication in neurological disease, chronic heart failure, and lung disease. 

Literature suggests comparable causal processes throughout these conditions for 

breathlessness and fatigue (202).  

Furthermore, it is well established that those LWBLC are typically diagnosed older (≥ 

65y) (9). The standard muscle loss due to ageing (sarcopenia) may further contribute 

to weakened muscle strength and endurance. In addition, increased chest wall 

stiffness, reduced respiratory muscle strength, and decreased lung elasticity may all 

further contribute to the ageing and breathlessness state highlighted in those LWBLC. 

Henke et al. (2014) reported that conducting a strength-based PA intervention for those 

LWBLC has a beneficial impact on daily living activities. Supplemental 

improvements were recorded in perceived dyspnoea during submaximal walking 

(176). This evidence aligns with additional literature within the exercise oncology 

domain (174). Due to commonly reported breathing difficulties in this population, 

activities that may increase lung function may be highly beneficial (197).  

1.8.1.1.3 Dyspnoea 

Dyspnoea, also known as breathlessness, is a subjective sensation of unpleasant 

breathing and discomfort that vary in intensity (203, 204). Dyspnoea is a common 

concern for up to 90% of those LWBLC (205). Dyspnoea can have a substantial impact 

on ones QoL and vastly minimise an individual's typical activities of daily living. 

Dyspnoea is not solely localised to lung cancer and is also a commonly reported 

symptom for those with COPD, pulmonary fibrosis, cystic fibrosis, asthma, and 

bronchiectasis (206). Pulmonary rehabilitation, created for those with COPD, can be 

functionally restorative for the conditions above. The driving force behind pulmonary 
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rehabilitation programmes is grounded in PA and exercise to improve endurance, 

enabling individuals to have a better QoL by leading more active lifestyles (207).  

PA and exercise have been proposed to be the most effective means to ameliorate 

dyspnoea from long term physical exertion (208). Though, given the complex nature 

of dyspnoea and its underlying mechanisms, such as skeletal muscle, cardiac function, 

diaphragmatic function, and gaseous exchange (209, 210, 211), it is increasingly clear 

that psychological factors play a significant role (212). Therefore, it is imperative to 

address individuals' psychological concerns and processes as part of their 

rehabilitative programme. The fear of dyspnoea can be a considerable barrier to 

engagement in PA (213, 214). Without addressing concerns, individuals may not 

participate and gain the established health-related benefits.   

1.8.1.1.4 Psychological Health  

Psychological health, emotional well-being, and positive functioning together are 

categorised as mental health (215, 216). WHO defines mental health as:  

“a state of well-being in which an individual realizes his or her own 

abilities, can cope with the normal stresses of life, can work 

productively and is able to make a contribution to his or her 

community.” (217) 

PA has been demonstrated to be beneficial for psychological health outcomes, such as 

anxiety, depression, self-esteem, efficacy, and energy levels for those living with and 

beyond cancer (35). Specifically, within supportive care, management of both 

physiological and psychological symptoms and the minimisation of suffering are 

primary goals of treatment (218).  Mood, depression, and anxiety are positively 

impacted for those living with and beyond cancer as an impact of PA (219). Given the 

vast variety of symptoms and their severities across the lung cancer continuum, 

evidence has illustrated home-based PA presents benefits to psychological well-being 

(171, 220) 

1.8.2 Physical Activity Guidelines for Those Living with and Beyond Cancer  

National and international guidelines all converge on the American College of Sports 

Medicine (ACSM) PA guidelines (221), which were recommended by the Physical 
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Activity Advisory Committee in the United States of America (222). These 

international guidelines have been deliberated to an international consensus (223). 

Given the initial ACSM roundtable discussion in 2010 (35) and the updated roundtable 

discussion in 2018 (221), the accepted recommendations are to engage in 150 – 300 

min·wk−1 of moderate PA or 75 – 150 min·wk−1 of vigorous PA with resistance 

training two days per week, and daily stretching (223). However, the guidelines 

proposed by the ACSM are primarily derived from evidence from those living with 

and beyond breast, prostate, haematological, colon, and gynaecologic cancers (125). 

Furthermore, no universal guidelines exist for those LWBLC. Given that these 

guidelines are mirrored for healthy individuals, a specific focus on modifications and 

tailoring should be made based on disease status, treatment impacts, and health status; 

crucial for those living with and beyond cancer  (222). It has been urged that at a 

minimum, those living with and beyond cancers avoid being inactive for large bouts 

of time0 and be physically active where and when possible (35).  

1.8.2.1 Bone Metastasis and Metastatic Spinal Cord Compressions  

Cancerous cells from a primary site may spread to secondary locations around the 

body. Cancerous cells do this by intravasate (when cancerous cells enter the basement 

membrane and enter the bloodstream or lymphatic system) into the lymphatic and 

circulatory systems and travel to a distant location where they extravasate (the leakage 

of fluid, such as blood) throughout the capillary network (224). It is well established 

that the primary sites of cancer metastasis are the lung, liver, and bone (225, 226). 

There are three primary types of bone metastasis (bone mets). Osteolytic bone mets 

are those which destroy normal bone and are often present in NSCLC. Osteoblastic 

bone mets (also known as sclerotic) are when there is an increase bone production 

(deposition of bone). This can often be observed in SCLC. Lastly, individuals can 

present with an Osteoblastic and Osteolytic mix, known as Mixed Bone Mets (227). 

The evidence about bone mets for those LWBLC is limited, though data from those 

living with and beyond prostate cancer has shown an increase risk in spinal or nerve 

compression, pathological fractures, and muscular skeletal impact which has a 

negative impact on QoL (228). Due to the fears of increase risk to injury, those with 

bone mets have often been excluded from research exploring PA and exercise (229). 

However, emerging evidence has highlighted PA and exercise is safe for those with 

bone mets with supervision by a qualified exercise professional (230).  
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Bone mets have been reported to be present in approx. 20% - 30% of those who are 

newly diagnosis with lung cancer; furthermore, ~35% - 45% of those LWBLC have 

been reported to have bone mets throughout their cancer trajectory, with the spine 

being the most common site (231). In addition to bone mets, 15% - 29% of all patients 

who develop metastatic spinal cord compressions are those LWBLC (232, 233, 234). 

Metastatic spinal cord compressions are often the result of a vertebral body that 

contains a metastatic disease compressing or collapsing or a secondary metastatic 

tumour extending into the vertebral column (235).  

As previously highlighted, exercise prescription is not a one size fits all policy. Bone 

mets and spinal cord compressions can be seen as a primary contraindication for those 

LWBLC participating in exercise. Though, with adequate supervision and tailoring, 

PA and exercise has been reported to be feasible and acceptable for those living with 

and beyond cancer with bone mets (230). Moreover, importantly to the patient, with 

supervision from an exercise professional, PA has been highlighted as safe (230).   

1.8.3 Duration and Intensity of Physical Activity  

In a recent review, Haberlin et al. (2018) reported noteworthy variation in the duration 

and intensity of eHealth-based PA interventions for those living with and beyond 

cancer. Duration is an important factor when developing a PA programme to establish 

behavioural change and adaptation. For example, a 14-day programme (236) or a four-

week programme (237) may have been too short to ascertain viable results on 

behaviour change. Furthermore, short term studies are limited in how eHealth 

impacted PA behaviour long term. However, Kanera et al. (2017) and Sturgeon et al. 

(2017) carried out 12 months follow-ups and reported significant improvements in 

self-reported PA between intervention and control groups (238, 239). 

1.8.4 Common Concerns of Physical Activity and Lung Cancer 

Drawing on lung cancer-related studies, PA and exercise are safe and well-tolerated 

pre- and post-treatment (115). Nevertheless, caution should be taken when developing 

digital programmes supporting self-management of long-term conditions, such as 

cancer. Incorporating inappropriate advice, mishandling and sharing data, and 

interactions that may undermine desired behaviours can elicit negative and potentially 
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harmful actions for applying digital technology within healthcare for long-term 

disease populations (240).  

1.9 Next Steps 

Although supportive care for those LWBLC is a prominent feature of international 

health systems, published research into supportive care for this particular population 

is relatively limited (120). Despite the vast increase in research on supportive care and 

lung cancer over recent decades, it remains less common in comparison to other 

prevalent cancers (120). Improving one's QoL is a primary component of the design 

of supportive care. However, QoL is a complex, multifaceted paradigm, including 

physiological, psychological, spiritual, and social determinants of health (241).  

Evidence indicates those LWBLC have noticeably more unmet needs than other 

cancers (242, 243), raising the concern about the limited funding allocated to lung 

cancer survivorship (65). The shifting survival curve for thoracic malignancies has 

promoted the importance of working with those individuals, aligning with supportive 

care and patient goals (244). Despite the increased funding, supportive care for those 

living with and beyond lung cancer does not receive adequate attention. Giuliani et al. 

(2016) highlighted that 78% of those living with and beyond cancer present at least 

one unmet supportive care need, with the mean number of unmet needs within the 

study being eight. The highest unmet needs were reported within the physical and 

psychological domains (182). Supportive care is paramount for those living with and 

beyond cancer. Reports indicate that within the first six months post-diagnosis, those 

LWBLC display significantly higher levels of unmet needs in comparison to other 

types of cancer (243, 245).  

Despite the evidence highlighting the supportive care needs for those LWBLC (246), 

due to the difficulties in recruitment and high attrition rates, those LWBLC are often 

neglected within the supportive care literature (247). Moving forward, it is expected 

there will be an overall increase in cancer cases with the ageing population, even with 

advancements in preventative measures, as, with these advancements comes greater 

survival rates (248, 249). However, reports indicate that post-diagnosis yields the 

highest proportion for unmet needs, indicating the need for supportive care and 

reviewing current practice (250, 251). 
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Therefore, this doctoral degree will discuss the development and exploration of an 

online supportive care exercise platform for those LWBLC.  

1.10 Summary of Chapter One 

Lung cancer is the leading cause of cancer-related death worldwide and is the third 

most common form of cancer. Lung cancer is often categorised by two histological 

types, NSCLC and SCLC, with PM being cancer found within the lung's lining (known 

as the pleura).  

Supportive care is a vital part of the cancer journey and remains a consistent construct 

of national and international cancer policies. Though, lung cancer is often under-

researched and lacks funding when discussing survivorship and supportive care. 

Online technology presents promising evidence for those living with and beyond 

cancer who are presented with travel and access barriers, in addition to real-time 

symptom monitoring and symptom management. The application of digital 

technology within healthcare offers many advantages for cancer care, reducing the 

healthcare professional-patient relationship (252), which many individuals value. The 

intention is to supplement face-to-face contact with digital healthcare to provide 

continuous symptoms and health status monitoring and support Additionally, digital 

technology can provide an alternative to standard face-to-face supportive care 

programmes such as PA and pulmonary rehabilitation. Furthermore, digital 

technology may offer a suitable alternative for those who live in remote areas or 

experience health inequalities regarding limited or poor travel.  

There is unequivocal evidence that PA is beneficial for those living with and beyond 

cancer, published by national and international guidelines. Despite the known benefits, 

those living with and beyond cancer are largely sedentary and do not meet the national 

guidelines for PA. Commonly, those living with and beyond cancer report a lack of 

available support. Changing PA behaviour and being more active is challenging. 

Coupled with the fear of exercise, individuals are apprehensive with a concern of 

increasing their symptom burden. Furthermore, a large portion of oncological health 

and support staff do not feel adequality competent to provide PA related advice.  

Digital technology can provide accessible and personalised care, with studies showing 

telehealth is feasible, acceptable, and clinically safe for those living with and beyond 



 46 

cancer. Evidence indicates exercise is the most common form of self-management 

post-cancer treatment. Individuals use it for several reasons, relaxation, minimise 

treatment side effects, regaining health and fitness, and a sense of normality (172). 

1.11  Overarching Aim of Thesis  

This chapter has demonstrated the significant burden of LWBLC. Lung cancer is a 

complex disease that can be treated with curative intent or palliation. Curative 

treatment can impact the body in many ways, often leading to physiological and 

psychological impairments. Limited literature has shown that the benefits of PA are 

unequivocal for those LWBLC. Physical activity can help alleviate symptom burden 

and increase the QoL within this population. Though barriers and health inequalities 

exist, it may make it difficult for those LWBLC to participate in supervised (‘face-to-

face’) PA and exercise sessions.  

The overarching aim of this thesis was to investigate the feasibility and acceptability 

of a supportive care platform (ExerciseGuide UK) that aimed to provide tailored PA 

programmes and educational resources to those LWBLC. Specific research questions 

can be found in Research Questions (4.1). 

The following chapter discusses the systematic review, examining the current 

evidence that informs and challenges our understanding of online supportive care 

interventions for those LWBLC. This exploration is key not only to identify where 

this doctoral research fits within the existing literature but also to contribute to the 

selection of methods which will be employed throughout this doctoral degree.  
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Chapter 2 Online supportive care for those living with and 

beyond lung cancer: a systematic review. 

The first chapter introduced lung cancer regarding physical activity (PA) and online 

technology and the evidence base for PA being unequivocally beneficial for those 

living with and beyond lung cancer (LWBLC). Furthermore, the evidence for applying 

digital technology as a supportive care method highlights a simple yet effective 

method of delivering tailored PA programmes. However, limited evidence is available 

for those living with and beyond cancer, creating a gap in the literature.  

This chapter introduces the type of review chosen to explore the existing data and the 

published systematic review exploring the feasibility, acceptability, and efficacy of 

online supportive care platforms for those LWBLC. The content within this chapter 

has been modified for the purpose of this doctoral thesis. This systematic review was 

published in May 2021 in the Journal of Supportive Care in Cancer (DOI: 

10.1007/s00520-021-06274-x). Acknowledgement is given to the publishers, Springer 

Nature. Consent from the corresponding author was not required because the 

corresponding author is the author of this doctoral thesis (3). The published systematic 

review is licensed under the Creative Commons Attribution 4.0 International License 

(253). The published version of the systematic review is provided in the appendix (see 

appendix 13.5.1).  

2.1 Introduction to Systematic Reviews 

Systematic reviews are a process of research synthesis that is conducted by a 

researcher or research group who aim to identify national and international literature 

which is relevant to a pre-specified question or questions and evaluate and synthesise 

the evidence and relevant results to inform research, policy, or practice (254, 255, 

256). The primary purpose of systematic reviews is to methodologically collect, 

appraise, and summarise evidence pertaining to a pre-specified question to make 

available evidence readily accessible following a systematic appraisal.   

Systematic reviews began appearing in healthcare literature in the 1970s and 1980s 

(257, 258). In the 1990s, there was the emergence of networks such as the Joanna 

Briggs Institute and Cochrane (259). In recent years, systematic reviews have rapidly 

https://link.springer.com/article/10.1007/s00520-021-06274-x
http://creativecommons.org/licenses/by/4.0
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emerged and maintained strong popularity throughout healthcare for the amount 

conducted (257) and the demand to inform new or existing policies and practices 

(260). The available evidence must be evaluated for any biases (261) and 

methodological quality to ascertain an impartial answer to the initial question. 

Strategies exist to evaluate the methodological quality and given common biases in 

studies, which can be found in Figure 4. 

 

Figure 4: Illustrating common types of bias that exist within published literature. 

Various biases can impact studies in several ways, leading to numerous concerns, such 

as distorted results, inaccurate or wrongful conclusions, and unnecessary costs (261). 

Some biases are out of the researcher's control, such as publication bias, wherein a 

journal will favour the publication of a study pending whether it demonstrated positive 

findings instead of non-desirable or negative findings (261). Though a review 

appraises the literature for several forms of bias that may impact the quality of studies 

before inclusion, systematic reviews aim to minimise known biases in search for the 

'true' answer.  
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2.1.1 Advantages of Systematic Reviews 

Systematic reviews have the longstanding title of being the gold standard of research 

evidence appraisal and reporting of evidence or sometimes lack thereof. Figure 5 

demonstrates the hierarchy of evidence within healthcare research by Evans (2003), 

showing systematic reviews consistently ranked excellent for effectiveness, 

appropriateness, and feasibility (262). Systematic review includes both quantitative, 

qualitative, or both leading to mixed methods. The suitability of systematic reviews 

leads to a favourable outcome within healthcare research as various methods beyond 

RCTs, such as observational and interpretive studies, can be included as long as they 

are reasonably conducted and produce valid evidence. Though, the hierarchy of 

evidence must be taken with caution. The hierarchy of evidence serves as a guide as 

opposed to a fixed set of rules. Population and outcome metrics play a major impact 

in the usability of evidence.  

 

Figure 5: Hierarchy of evidence in healthcare research by Evans et al., (2003 (262) 

The primary distinguishing feature of a systematic review from traditional literature 

reviews is achieving transparency, replicability, and rigour through a fixed process. 

Furthermore, the ability to address biases to mitigate poor-quality research inclusion 

early in the process is an invaluable feature in seeking the 'true' answer to a research 

question (263). Moreover, the key process of developing a structured search strategy 

allows a holistic and comprehensive search compared to a literature review, which is 

often limited to authors' knowledge or small cursory searches (263).  
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2.1.2 Disadvantages of Systematic Reviews 

Although systematic reviews aim to mitigate biases and appraise studies for 

methodological quality, they succumb to several biases. The pre-defined search 

strategy is a cardinal feature of systematic reviews, enabling researchers to search 

databases for articles about their research question broadly. However, not all literature 

is openly accessible or accessible via institutional access, creating a payment barrier. 

Housed behind a paywall, inaccessible literature may reduce the scope of systemic 

reviews.  

With systematic reviews and meta-analysis being expressed as the optimal method of 

answer a specific research question, inherent concerns exist, such as inadequate 

reporting of information and outcomes, heterogeneity, study selection, and publication 

bias (264). As previously stated, publication bias is very prevalent within research, 

though in an extensive review of systemic reviews (n=300), few reviews reported the 

impact of publication bias (265). Given the known impact and high prevalence of 

publication bias, the absence raises concern, highlighting a limitation to systematic 

reviews.   

Beyond systematic reviews, several alternative types of reviews could have been 

chosen. A summary of alternative reviews will be discussed below.  

2.1.3 Alternative Reviews 

Reviews of the literature have existed within academia since near its inception, with 

the fundamental approach of consolidating and reviewing available evidence to guide 

new investigations being an essential approach within research. Specifically, within 

healthcare, Mulrow (1987) questioned the once standard process of medical reviews 

for the varying published quality of these traditions' reviews. In response, a systematic 

review provided a more transparent, reproducible, and audible method (266).  

A recent study exploring the types of reviews published within health-related 

disciplines reported 48 reviews categorised into seven types of wider review groups 

known as 'families' (267). The review families Sutton and colleagues (2019) reported 

include the traditional review, systematic review, review of reviews, rapid review, 

qualitative systematic review, mixed methods review, and purpose-specific review 
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(267). A figure detailing the parent of the review families and their extensions can be 

found in Figure 6.  

 

Figure 6: Review family breakdown (adapted from Sutton et al. (2019) (267)). 

2.2 Rationale for a Systematic Review Approach  

There are several benefits of physical activity for those LWBLC, with a large body of 

literature supporting PA presenting many benefits. Moreover, digital technology 

promises many benefits for those living with and beyond cancer, especially with the 

rapid transition to digital technology within healthcare during the COVID-19 

pandemic. Little evidence exists about whether online supportive care for those 

LWBLC is feasible and acceptable. Given the nature of online supportive care being 

in its infancy, the type of review was limited from the offset. A systematic review was 

deemed best suited in systematically addressing whether online supportive care is 

feasible and acceptable for those LWBLC?  
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2.3 Research Question 

The question this systematic review posed was, are online platforms feasible and 

acceptable methods of supportive care for those LWBLC?  

2.4 Objectives  

The primary objective was to determine whether online supportive care is feasible and 

acceptable for those LWBLC. Additionally, efficacy was explored within studies.  

2.5 Inclusions and Exclusion Criteria  

2.5.1 Inclusion  

The following criteria was used to ensure relevant papers were found to extract data.  

2.5.1.1 Study Design 

Single arm or Randomised Controlled Trials (RCTs), pre/post designs were included 

in this review.  

2.5.1.2 Participants  

Adults (18 years and older) who have been diagnosed with lung cancer or a cancer 

affecting the lung (i.e., pleural mesothelioma) were included in this study. Studies 

which reported mixed cancer types had to report lung cancer data independently to be 

considered.  

2.5.1.3 Study Outcomes 

Studies included must have examined the feasibility, acceptability, and/or efficacy of 

an online intervention aiming to provide supportive care for people LWBLC.  

2.5.2 Exclusion 

Studies were excluded if they did not report mixed samples independently. The review 

focused solely on those LWBLC. Additionally, studies that could not be obtained via 

institutional access and contacting study authors were excluded. Lastly, those studies 

which were not in English were excluded.  
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2.6 Search Methods  

2.6.1 Electronic Searches  

A preliminary search of the electronic databases was made through the library 

electronic resources at the University of Hull and the University of York during 

February 2020 and updated in April 2020. 

Search strategies were developed in the following electronic databases:  

1. MEDLINE via OVID (1946 - 2020) 

2. EMBASE via OVID (1974 - 2020) 

3. CINAHL via EBSCOhost (2000 - 2020) 

4. PSYCInfo via OVID (1806 - 2020) 

2.6.1.1 Search Terms 

The search strategies were developed per database. An Information Specialist (SG) 

assisted with the development of the search strategies. A pilot strategy was developed 

by combining Medical Subject Headings (MeSH) and keywords using Boolean 

operators (e.g., AND and OR). An example of the search strategy can be found in 

appendix six (see 13.6). The Medline, EMBASE, and PsycINFO search strategies 

focused on the following MeSH terms and keywords: lung cancer AND (Internet OR 

social media/online supportive care interventions). 

In contrast, the terms in CINAHL focused on lung cancer AND social media platforms 

AND internet platforms. All searches were conducted by a single author (JC). Forward 

and backward citation searching was conducted as a supplementary method technique 

of the literature search.  

2.6.1.2 Supplementary Searches  

Backwards citation searching of authors' bibliography for relevant literature was 

examined for further appropriate studies. Furthermore, forward citation searching was 

conducted via Web of Science (Clarivate Analytics, United States of America).  
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2.6.2 Article Screening 

Upon completing the database and supplementary searches, studies were imported into 

an EndNote X9 (Clarivate Analytics, London) library for deduplication. Post-

deduplication, all remaining studies were exported to a Rayyan library (268). Two 

authors (JC and MJP) first screened titles and abstracts. Following title and abstract 

screening, the two authors (JC and MJP) completed full-text screening. One 

disagreement was settled by a third author (CF). Following the full-text screening, data 

extraction commenced.  

2.6.3 Data Collection  

A modified data collection form was used to collect data on the included studies (269). 

The modified data collection form was pilot tested to ensure it captured all relevant 

data by two authors (JC and CF). A blank copy of this pro forma can be found in 

appendix seven (see 13.7).  

Two authors (JC and MJP) independently screened each included study and extracted 

study content. Using the pro forma, evidence was recorded systematically 

summarising the following information:  

1. Population and Setting 

2. Methods  

3. Participants 

4. Study Groups  

5. Outcomes 

6. Results 

a. Feasibility 

b. Engagement  

7. Acceptability  

8. Other Information  

One disagreement regarding the data collection of Maguire et al (2015) (270) was 

resolved by mutual consensus with input from a third author (CF).  
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2.6.4 Risk of Bias/Methodological Appraisal  

Two authors (JC and CF) independently assessed the methodological quality of the 

studies via the Standard Quality Assessment Criteria for Evaluating Primary Research 

Papers from a Variety of Fields (271). The Standard Quality Assessment Criteria for 

Evaluating Primary Research Papers from a Variety of Fields provides two distinct 

subscales for the methodological assessment of qualitative and quantitative data. This 

tool was selected based on its ability to examine methodological quality for 

quantitative non-randomised studies, such as feasibility and pilot studies. The 

methodological appraisal tool was chosen considering study design (272, 273) within 

this review and prior literature (274, 275). Methodological quality and risk of bias are 

often misapplied when assessing non-randomised studies (273), leading to inaccurate 

appraisal of a study. Previous literature has noted that within single-study designs, 

aspects such as feasibility, reliability, validity, and utility are variable or often 

unmeasured (276).   

Methodological quality was rated in accordance with the established and accepted 

following ranges: >80% "strong", 71 – 79% "good", 50% - 70% "adequate", and <50% 

"poor" (274, 275, 277). No studies were excluded based on their methodological 

appraisal score.  See  

Table 2 and  

Table 3 for the methodological quality of the included studies.  

2.6.5 Study Selection   

The study selection flow is depicted in the PRISMA (Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses) flow diagram below (see Figure 7). A total 

of 2468 publications were identified via database searching, with one additional 

publication found through hand searching. Follow deduplication, title and abstract 

screening was conducted on 2111 articles, with 128 articles being included for full text 

review.  
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Figure 7: PRISMA flow diagram of the flow of information for systematic reviews. This PRISMA 

flow diagram is adapted from Moher et al., (278). 

 

2.7 Results  

A total of eight studies met the inclusion criteria and were included in the final analysis 

for this systematic review regarding the feasibility, acceptability, and efficacy of 

online supportive care for those LWBLC (270, 279, 280, 281, 282, 283, 284, 285).  

2.7.1 Risk of Bias/Methodological Quality Appraisal  

The methodological quality appraisal is detailed for quantitative measures (see  
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Table 2) and qualitative measures (see  

Table 3). Two authors (JC and CF) conducted methodological quality appraisals 

independently. Six studies were assessed as solely quantitative methods (280, 281, 

282, 283, 284, 285) and two studies were assessed for both quantitative and qualitative 

methods (270, 279).  

Of the eight quantitative studies, 100% were rated as strong (>80%) (270, 279, 280, 

281, 282, 283, 284, 285). Of the two qualitative studies, one study was rated strong 

(>80%) (270) and one rated adequate (50% - 70%) (279).  

The inter-rater reliability (also known as the level of agreement) for all eight appraised 

studies was 100% between the two authors (JC and CF). The inter-rater reliability 

scores can be found in  

Table 2 and 

Table 3.  
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Table 2: Demonstrating the breakdown of quality appraisal scores and inter-rater reliability values for quantitative method studies. 

Author  Checklist Item 
1) Question 
or 
objective 
sufficiently 
described? 
 

2) Evident 
and 
appropriate 
design 
 

3) Subject 
selection 
 

4) Subject 
characteristics 
 

5) Random 
allocation 
 

6) Blinding of 
investigators 
 

7) Blinding 
of subjects 
 

8) Defined 
and 
robust 
outcome 
measures 
 

Huang et al., 
(2019)  

2 2 2 2 2 N/A N/A 2 

Park et al., 
(2019)  

2 2 2 2 2 N/A N/A 2 

Ji et al., 
(2019)  

2 2 2 2 1 N/A N/A 2 

Lafaro et al., 
(2019) 

2 1 2 2 N/A N/A N/A 1 

Timmerman 
et al., (2017)  

2 2 2 1 N/A N/A N/A 2 

Coats et al., 
(2019)  

2 2 1 2 N/A N/A N/A 2 

Maguire et 
al., (2015)  

2 2 2 2 N/A N/A N/A 2 

Denis et al., 
(2014) 

1 1 2 2 N/A N/A N/A 2 
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Table 2 Demonstrating the breakdown of quality appraisal scores and inter-rater reliability values for quantitative method studies (Continued) 

Author Checklist Item Inter-Rater 
Reliability 

9) Sample size 10) Analysis 
described and 
appropriate 

11) Estimate of 
variance 

12) Controlled 
for confounding 

13) Sufficient 
Results 

14) Results 
match 
Conclusions? 

 

Huang et al., 
(2019)  

2 2 2 0 2 2 1 (100%) 

Park et al., 
(2019)  

2 2 2 N/A 2 2 1 (100%) 

Ji et al., (2019)  
 

2 1 2 2 2 2 1 (100%) 

Lafaro et al., 
(2019) 

1 2 1 N/A 2 2 1 (100%) 

Timmerman et 
al., (2017)  

1 2 2 N/A 2 2 1 (100%) 

Coats et al., 
(2019) 

1 2 2 1 2 2 1 (100%) 

Maguire et al., 
(2015)  

2 2 2 N/A 2 2 1 (100%) 

Denis et al., 
(2014)  

1 2 N/A N/A 2 2 1 (100%) 

 

  



 60 

 

Table 3: Demonstrating the breakdown of quality appraisal scores and inter-rater reliability values for qualitative method studies. 

Author Checklist Item Inter-Rater 
Reliability 

1) 
Question 
or 
objective 
sufficientl
y 
described? 

2) Evident 
and 
appropriate 
design 
 
 

3) 
Clear 
conte
xt for 
the 
study 
 

4) Linked 
to a 
theoretical 
framewor
k 
 

5) 
Appropriat
e and 
detailed 
sampling 
strategy 
 

6) Clear 
and 
detailed 
data 
collectio
n 
methods 

7) 
Complete, 
appropriat
e and 
systematic 
data 
analysis 

8) 
Verification 
procedure(s
) used in the 
study 

9) 
Conclusion
s supported 
by results? 
 

10) 
Evident 
reflexivi
ty 
 

 

Maguire et 
al., (2015)  

2 2 2 2 2 2 2 0 2 0 1 (100%) 

Timmerman 
et al., (2017)  

2 2 1 1 1 1 1 2 2 0 1 (100%) 
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2.7.2 Study Characteristics  

Of the eight included studies, six studies were feasibility and pilot studies (270, 279, 

280, 283, 284, 285) and two were RCTs (281, 282). The included studies were 

completed across seven countries; two in South Korea (280, 281), one in the United 

States of America (283), France (285), Netherlands (279), Taiwan (282), Canada 

(284), and the United Kingdom (270). Seven studies explored explicitly those 

LWBLC (270, 279, 280, 281, 282, 284, 285), with one study exploring two 

populations, those LWBLC and those living with and beyond gastrointestinal cancer 

(283). However, Lafaro et al. (2019) did provide independent data sets for lung and 

gastrointestinal cancers. The majority of studies detailed focused primarily on non-

small cell lung cancer (NSCLC) patients (279, 280, 281, 282), two recruited lung 

cancer patients undergoing or undergone surgery (283, 285), one cohort receiving 

radiotherapy (270), and one exploring participants with a diagnosis of unresectable 

thoracic neoplasia (284).  

Cancer disease stage was reported in five studies, ranging from I to IVb (270, 279, 

280, 281, 282, 284, 285). One study did not report cancer stage but reported the 

American Society of Anaesthesiology (ASA) physical status classification, with those 

LWBLC ranging from classification III – V (283). Five studies reported the treatment 

being received. Treatments included were chemotherapy (280, 282, 284), thoracic 

radiotherapy (270), and maintenance therapy (285). Surgical extent was reported in 

one study (279) Two studies did not report any information pertaining to treatment 

(281, 283). A summary of study characteristics can be found in Table 4. 
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Table 4: Study Characteristics for the included studies of the systematic review. Table cited from (3) 

Study 
Details 
(author 
and year) 

Population Characteristics 
 

Feasibility 

Sample Size; Age Location Disease Stage; Treatment Recruitment 
Rates 

Retention Rates 

Huang et 
al., (2019) 

Intervention 
n=27; mean: 61 
Control n=28; 
mean 58.68 

Taiwan Exercise Group: IIIA: 0; IIIB: 6; IV: 21 
Control Group: IIIA: 1; IIIB: 2; IV: 23 
Treatment: Chemotherapy 

91.67% 100% 

Park et al., 
(2019) 
 

n=100; mean: 
55.1 

South Korea Stage: II: n=5; III: n=0; IV: n=95 
Treatment: Chemotherapy 

No 
Information 

90% (90/100) 

Ji et al., 
(2019) 

Fixed-Interactive 
Exercise Group 
n=32; mean 
60.50 
Fixed Exercise 
Group n=32; 
mean 57.97 

South Korea Fixed-Interactive Exercise Group Stage:  I: n=13; II: n=3; IIIA: 
n=6; IIIB: n=1; IV: n=8 
Fixed Exercise Group Stage: I: n=7; II: n=5; IIIA: n=7; IIIB: 
n=0; IV: n=13 
No Treatment Information 

40.5% 
(64/158) 

Fixed: (23/32): 71.88% 
Interactive: (20/32): 
86.96% 
Total (43/64): 67.19% 

Lafaro et 
al., (2019) 

n=18; median: 
74 

USA ASA: 
III: n=12; IV: n=2; V: n=1 
No Treatment Information 

86.96% 
(20/23) 

90% (18/20) 

Timmerma
n et al., 
(2017) 

Stage 1 n=10; 
median 56.6 
Stage 2 n=12; 
median 59.5 

Amsterdam Disease Stage not reported. 
Stage 1 Treatment: 
Lobectomy: n=10; Pneumectomy: n= 0; Neoadjuvant: n=1; 
Adjuvant: n=3 
Stage 2 Treatment: 
Lobectomy: n=8; Pneumectomy: n=2; Neoadjuvant: n=2; 
Adjuvant n=1 

Consent Rate: 
67% 

67% (8/12) 

Coats et 
al., (2019) 

n=5; mean 62 Canada Stage 3 IIIb = 3; Stage IVb = 2; Treatment: Chemotherapy No 
Information 

100% (5/5) 
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Note: ASA, American Society of Anaesthesiology  

Study 
Details 
(author 
and year) 

Population Characteristics 
 

Feasibility 

Sample Size; Age Location Disease Stage; Treatment Recruitment 
Rates 

Retention Rates 

Maguire et 
al., (2015) 
 

n=16; mean: 
63.6 

United 
Kingdom 

No Disease Stage Information 
Treatment: thoracic radiotherapy 

28.1% Five died (11/16) 
68.75% 

Denis et 
al., (2014) 

n=42; median: 
62 

France Stage: I/II: n=9; IIIA: n=15; IIIB: n=1; IV: n=17 
Current Treatment: None 36; Maintenance therapy 6 
Previous treatment: Surgery 11; Radiotherapy 1; 
Concomitant radio-chemotherapy 13; Chemotherapy 17 

No 
Information 

Two died (95.24%) 
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2.7.3 Intervention characteristics 

Three primary supportive domains were explored across the eight studies, comprising 

PA and exercise (279, 283, 284), self-evaluation and symptom monitoring (270, 285), 

and education (282). Two studies explored exercise and symptom management 

combined (280, 281).  

Of the eight studies, 50% were delivered via mobile phone-based applications (270, 

279, 280, 281). The remaining four studies were delivered by a website (282), 

videoconferencing (283), web-based applications (285), and specialised Tele-Rehab 

Station (284). The Centre developed a specialised station for Interdisciplinary 

Research in Rehabilitation and Social Integration in Quebec City. The station was an 

'all in one’ system with physiological and biomechanical sensors and supplementary 

video and activity equipment. The video equipment supported videoconferencing with 

capabilities to deliver audio-visual communication. The computer system ran on a 

Windows 8 interface.  

Coats et al. (2019) explored the feasibility, adherence, satisfaction, and any technical 

issues of a home-based telerehabilitation (a specialised tele-rehab station) over an 

eight-week duration (284). Sessions started supervised with progression to 

unsupervised. Huang and colleagues (2019) focused on investigating the impact of a 

web-based health education programme on global quality of life (GQoL), QoL-related 

function, and symptom distress over three months (282). Another three-month 

intervention examined the outcomes of home-based pulmonary rehabilitation (PR) 

regarding exercise capacity, dyspnoea symptoms, and QoL in adults receiving 

chemotherapy treatment for NSCLC (280). Timmerman et al. (2017) interventions 

explored the use of telehealth in two mediums: ambulant symptom and physical 

activity monitoring (S&PAM) and a web-accessible home-based exercise programme 

(WEP) (279).  

The use of theories and modules to inform the design and development was specified 

in three studies (270, 282, 283). Lafaro et al. (2019) specified the use of the Chronic 

Care Self-Management Model (CCM) (286). Huang et al. (2019) stated the use of the 

Symptom Management theory (SMT) (287) and the e-learning theory (288). Finally, 

Maguire et al. (2015) stated the use of the Medical Research Council (MRC) Complex 
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Interventions Framework (289). No other study detailed the use of theories, models, 

or frameworks.  

2.7.4 Feasibility 

Of the eight studies included in the review, six were deemed feasible by study authors 

(270, 279, 280, 281, 283, 284, 285). The remaining two studies did not state feasibility 

outcomes (281, 282). Though Huang et al. (2019) and Ji et al. (2019) did not explicitly 

state feasibility as an outcome, they reported metrics which can be used to assess 

feasibility (281, 282). Huang et al. (2019) reported a recruitment rate of 91.67% and a 

retention rate of 100%, and Ji et al. (2019) reported a recruitment rate of 40.5% and a 

retention rate of 61.17% (281, 282). Five studies reported recruitment rates with a 

mean recruitment rate of 62.83% ± 27.99% (270, 279, 281, 282, 283). Three studies 

did not report the recruitment rate (280, 284, 285). One study specified a recruitment 

goal that was not achieved (270).  

All eight studies reported a retention rate. The mean retention rate for the eight studies 

was 84.77% (67–100%). Two studies reported a loss of follow-up due to participants' 

death during the study's duration (270, 285).  

Several concerns about recruitment were highlighted by four studies (270, 279, 280, 

283), such as poor health status, scheduled surgery, knee replacements, emotional 

burden, lack of familiarity with the internet and digital technology, lack of overall 

interest, and patients felt adequately supported by their clinical team and required no 

further supportive care. None of the eight studies reported the cost or financial 

information of the study. Though multiple studies required researchers, equipment, 

and healthcare professionals, monetary costs were absent in all studies. However, one 

study highlighted the absence of a monetary assessment of the intervention as a 

limitation (279). Further information regarding the feasibility of studies can be found 

in Table 5. 

2.7.5 Acceptability 

Due to the varying study designs documented in this review, adherence was assessed 

in only three studies (283, 284, 285). Across the given studies, 'adherence rates' and 

'compliance rates' were assessed to establish overall study adherence. The mean' 
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adherence rate' across the three studies was 84.5% (73.5–100%). Adherence rate was 

defined as a) the mean sum of pedometer use preoperative and post-discharge (283), 

b) completion of exercise sessions (284), and c) the completion of forms (285). 

Though, caution should be noted regarding the sum of preoperative and post-discharge 

pedometer use as lung and gastrointestinal cancer were combined, with no 

independent data reported (283). 

Of the eight studies, five reported on one or more measures of satisfaction, with the 

majority of participants reporting there were highly satisfied with the interventions 

within the study (279, 280, 281, 283, 284). Three studies did not report on measures 

of satisfaction (270, 282, 285). However, one study reported that the majority of 

participants were reassured and highlighted that the advice provided during the 

intervention was easy to understand and user-friendly (270).  

Of the five studies that reported satisfaction measures, two studies reported reasons 

for dissatisfaction (279, 280). Reasons reported in one study were lack of interaction 

with a health care professional, insufficient tailoring of exercises, inadequate insight 

into progression, and difficulty accessing via mobile phone (279). The second reported 

dissatisfaction was due to system errors and difficulty handling the application (280). 

No study reported any adverse effects throughout the study duration. The acceptability 

results are shown in Table 5. 
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Table 5: Intervention Overview, Engagement, and Acceptability Outcomes. Table cited from Curry et al. (2020) 

Source 
(author and 
year) 

Objectives and Description Engagement Acceptability 
(satisfaction) 

Conclusion 

Huang et al., 
(2019) 

Objective: evaluate the 
effects of a web-based health 
education program on global 
QoL, QoL-related function, 
and symptom distress in 
patients diagnosed with 
advanced NSCLC. 
The experimental group 
participated in the web-based 
education program twice a 
month for three months. 

Those who consented 
(55/60) completed all 
assessments. 
  

Satisfaction measures not 
discussed  

The web-based program 
can improve global QoL, 
emotional function, and 
reduce top ten significant 
symptom distresses within 
the first three months 
post-diagnosis and 
treatment of advanced-
stage NSCLC patients.  
Web-based health 
education can enhance 
self-learning to assist with 
coping with cancer, 
treatments, and side 
effects.  
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Source 
(author and 
year) 

Objectives and Description Engagement Acceptability 
(satisfaction) 

Conclusion 

Ji et al., 
(2019) 

Objective: explore the 
outcome of home-based 
pulmonary rehabilitation 
(PR) regarding exercise 
capacity, dyspnoea 
symptoms, and QoL in 
patients being treated for 
NSCLC. 
Participants were randomly 
allocated to a fixed exercise 
group or a fixed-interactive 
exercise group. 
The fixed exercise group 
used only the fixed exercise 
program during the 12 
weeks. The fixed-interactive 
exercise group received the 
app with the fixed exercise 
regimen for the first six 
weeks. Switching to an app 
with an interactive exercise 
regimen for the remaining 
six weeks. 

64 participants allocated 
to the two groups. 
49 made it to six weeks 
analysis; 43 made it to 
the 12 weeks analysis.  

Participant Satisfaction 
(Patient Global 
Assessment [PGA]): 
Week 6: n=39, Mean 
(SD): 13.769 (3.681 
Week 12: n=39; Mean 
(SD): 15.077 (3.989)  

Personalized mHealth PR 
can supplement traditional 
health care rehabilitation 
programs for NSCLC 
patients. Findings support 
the use of this technology 
to improve exercise 
capacity, dyspnoea 
symptoms, and QoL.   
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Source 
(author and 
year) 

Objectives and Description Engagement Acceptability 
(satisfaction) 

Conclusion 

Denis et al., 
(2014) 

Objective: investigate 
whether patient self-
evaluated symptoms 
transmitted via the internet 
could be used between pre-
planned visits to indicate 
early disease relapse in lung 
cancer.  
Patients report their weight 
and ten symptoms, such as 
appetite loss (anorexia), 
fatigue (asthenia), pain, 
cough, and breathlessness 
(dyspnoea) weekly.  
The physician would be 
notified via email when self-
evaluated symptoms met a 
pre-specified criterion.   

564/691 of all forms 
were completed, which is 
82% of the maximum. 
Mean monthly 
compliance was 94% 
Mean weekly compliance 
was 79%.  

100% of participants felt 
reassured they were being 
followed by their 
oncologist.  

A weekly follow-up 
system using the internet 
deemed feasible to detect 
relapse or tumour 
progression with a high 
rate of compliance.  

Coats et al., 
(2019) 

Objective: investigate the 
feasibility, adherence, 
satisfaction, and technical 
issues of a home-based 
telerehabilitation 
intervention for patients with 
unresectable thoracic 
neoplasia receiving 
chemotherapy.  

The mean duration of 
supervised sessions was 
67 ± 12 minutes. Total 
duration of all 75 
supervised exercises 
sessions was 85 hours. 
Mean time for 
cardiovascular exercise 
was 247 ± 48 minutes 

5/5 patients reported being 
quite satisfied (score of 4) 
or very satisfied (score of 
5) with all aspects of the 
home-based 
telerehabilitation platform. 
Mean satisfaction score: 
4.7 ± 0.4. 

Findings support the 
feasibility of a Tele 
Rehabilitation program 
(TELERP) and suggest 
the intervention may help 
patients overcome barriers 
to pulmonary 
rehabilitation services.  
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Source 
(author and 
year) 

Objectives and Description Engagement Acceptability 
(satisfaction) 

Conclusion 

The intervention was an 
eight-week home-based 
telerehabilitation program 
(three sessions of ~75 
minutes per week) using the 
eChez-Soi telerehabilitation 
platform. The platform 
provided a combination of 
interactive exercises with 
real-time physiological 
parameter acquisition. 
Sessions started off 
supervised but with study 
progression reduced to 
mainly unsupervised.  

over the 15 supervised 
exercise sessions and 223 
± 111 minutes over the 
8.6 ± 3.0 unsupervised 
exercise sessions. Mean 
duration of each 
cardiovascular exercise 
session was 18 ± 6 
minutes and 26 ± 9 
minutes during 
supervised and 
unsupervised exercise 
sessions. 

Participation in TELERP 
may assist improvements 
or maintenance in muscle 
strength and functional 
capacity for lung cancer 
patients on chemotherapy 
treatment. 
 

Timmerman 
et al., (2017)  

Objective: evaluate the 
feasibility of a Tele-
healthcare application for 
operable lung cancer 
patients.  
Stage One: Prior to the start 
of the study, thoracic 
surgeons and pulmonologists 
were given a short 
presentation about content 
and possible benefits of the 
symptom and physical 

Ambulant S&PAM 
system: 100% of patients 
used the S&PAM system 
at least once.  
Mean usage: Five - six 
days per treatment 
period. 
WEP: Eight patients 
(67%) used the exercise 
portal at least 1 week 
following lung resection. 
Patients started 4 (n = 3), 

S&PAM: most patients 
indicated that the 
monitoring system had 
good usability. All felt 
competent using the 
module (perceived self-
efficacy score >5). 
WEP: most patients were 
satisfied with usability of 
the module, except for two 
(score <5) stating the 

Findings support that 
remote monitoring and 
treatment is feasible to 
lung cancer patients both 
pre- and post-surgery.  
Patients actively used the 
S&PAM and WEP 
modules prior and 
following surgery and 
perceived both as a 
beneficial contribution to 
their care.  
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Source 
(author and 
year) 

Objectives and Description Engagement Acceptability 
(satisfaction) 

Conclusion 

activity monitoring S&PAM 
module. 
Physiotherapists were 
introduced to the web-
accessible exercise program 
(WEP) during a two-hour 
workshop.  
Stage Two: The Remote 
Monitoring and Treatment 
RMT it consists of two 
modules: (1) a symptom and 
physical activity monitoring 
(S&PAM) system, and (2) a 
web-accessible exercise 
program with remote 
supervision by a 
physiotherapist. 

5 (n = 2), 6 (n = 2), or 7 
(n = 1) weeks following 
resection. 

program was difficult to 
access on mobile phone. 
All patients felt confident 
in their ability to use the 
module. 

A low level of adoption 
by referring physicians 
may reduce successful 
implementation. 
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Source 
(author and 
year) 

Objectives and Description Engagement Acceptability 
(satisfaction) 

Conclusion 

Lafaro et al, 
(2019) 

Objectives: (1) determine the 
feasibility and acceptability 
of a personalized telehealth 
intervention, for physical 
activity perioperatively for 
GI and lung cancer patients 
and their caregivers. (2) 
describe the trends, 
trajectories, and patterns of 
both functional recovery and 
self-reported outcomes pre- 
and post-surgery.  
The intervention consisted of 
five sessions. Session one 
was after baseline 
assessment and a minimum 
of seven - fourteen days prior 
to surgery via 
videoconferencing. Session 
two (in-person) functional 
re-assessment (6MWT, 
TUG, SPPB) and self-
reported measures. Session 
two content was delivered 
post re-assessment. Sessions 
three, four, and five 
(telehealth) were completed 
at days two, seven, and two - 

Preoperative pedometer 
adherence: 79%, post-
discharge 68%. Median 
preoperative daily steps 
were 6324. 
The value decreased to 
1050 during 
hospitalization, 
The value increased to 
2927 in the first 2 weeks 
after discharge. 

Self-reported satisfaction: 
3.2/4.0  
 
93.3% of patients thought 
that the timing of the 
intervention was 
appropriate. 

The personalized 
telehealth perioperative 
physical activity 
intervention was feasible 
and acceptable for both 
adults undergoing GI or 
lung cancer surgery and 
their caregivers. 
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Source 
(author and 
year) 

Objectives and Description Engagement Acceptability 
(satisfaction) 

Conclusion 

four weeks post-discharge. 
All given outcomes were re-
assessed at two - four weeks 
post-discharge. Acceptability 
was measured via a 
satisfaction survey. 
Pedometer data was 
collected throughout the 
study duration.  
Strategies to overcome 
barriers to staying active 
after discharge were 
discussed.  

Park et al., 
(2019) 

Objective: determine the 
feasibility and efficacy of 
smartphone app–based PR 
on QoL, exercise capacity, 
and symptom management 
for patients with advanced 
lung cancer who were 
undergoing chemotherapy.  
Patients were provided with 
the Smart Aftercare app, an 
Internet of Things (IoT) 
wearable device, a portable 
pulse oximeter, thermometer, 
scale, and resistance bands. 

90 finished the rehab 
program. 
85/90 completed all 
6MWT tests. 

Satisfaction: 77% (69/90) 
reported they were 
satisfied. 
88% (79/90) reported they 
would recommend it to 
others.  
96% (86/90) stated they 
were paying more 
attention to their health 
and disease status since 
using the app.  

12 weeks of 
comprehensive 
smartphone app-based 
individualized PR seems 
to be an effective and 
feasible approach for 
improving exercise 
capacity, symptom 
management, and distress 
in patients with advanced 
NSCLC undergoing 
systemic chemotherapy. 
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Source 
(author and 
year) 

Objectives and Description Engagement Acceptability 
(satisfaction) 

Conclusion 

The to-do list provided an 
alarm notification for daily 
tasks related to taking 
medication, performing 
rehabilitation exercises, and 
visiting the clinic on 
schedule.   
This study consisted of a 12-
week rehabilitation program. 
The Smart Aftercare app 
provided animation videos 
on stretching exercises, 
aerobic exercises, muscle 
strengthening exercises, and 
finishing (stretching) 
exercises. The Smart 
Aftercare app provided an 
animation video on pain 
control, nutritional support, 
and symptom management.  
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Source 
(author and 
year) 

Objectives and Description Engagement Acceptability 
(satisfaction) 

Conclusion 

Maguire et 
al., (2015) 

Objective: (a) explore the 
feasibility and acceptability 
of the Advanced Symptom 
Management System with 
patients with lung cancer 
receiving radiotherapy 
(ASyMS-R) and clinicians 
involved in their care; (b) 
assess changes in patient 
outcomes during 
implementation of the 
ASyMS-R in clinical 
practice. 
Patients used the ASyMS-R 
at home during working 
hours (9 AM - 5 PM), seven 
days a week, for the duration 
of their radiotherapy 
treatment in addition to one 
month after treatment. They 
were instructed to follow 
local procedures regarding 
out-of-hours care. 
After completing the daily 
questionnaire on their mobile 
phone, patients' daily 
symptom data were sent to a 
central study server, where 

89% of participants 
reported the self-care 
system was easy to 
understand and user 
friendly  

Nine patients indicated 
that they had received 
enough training to use the 
ASyMS-R handset. 
100% of patients reported 
that they never or very 
rarely encountered 
problems in using the 
handset (n = 10; 100%), 
answering and submitting 
questionnaires (n = 9; 
90%), reading the self-
care information after 
submitting a questionnaire 
or again later (n = 10; 
100%), or finding cancer 
information pages (n = 8; 
89%). 

This study demonstrated 
the potential to provide an 
accurate and acceptable 
assessment of 
radiotherapy-related 
toxicity and management 
in clinical practice. 
Therefore, effectively 
responding to the needs of 
patients in this study and 
facilitating the delivery of 
timely interventions. 
Participants reported the 
ASyMS-R to positively 
impact their care and 
promote the timely 
reporting and 
management of their 
symptoms. 
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Source 
(author and 
year) 

Objectives and Description Engagement Acceptability 
(satisfaction) 

Conclusion 

an integrated risk model 
analyzed the symptom 
reports.  

Note: QoL, Quality of Life; NSCLC, Non-Small Cell Lung Cancer; PR, Pulmonary Rehabilitation; mHealth, Mobile Health; SD, 
Standard Deviation; TELERP, Tele Rehabilitation program; WEP, web-accessible exercise program; RMT, Remote Monitoring and 
Treatment; S&PAM, symptom and physical activity monitoring; GI, Gastrointestinal; 6MWT, 6-minute walk test; TUG, Time Up and 
Go, SPPB, Short Physical Performance Battery; IoT, Internet of Things; ASyMS-R, Advanced Symptom Management System with 
patients with lung cancer receiving radiotherapy; PGA, Patient Global Assessment 
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2.7.6 Efficacy  

Efficacy outcomes are only reported for RCTs. Of the eight studies, there were two 

RCTs (281, 282). Outcomes assessed included QoL (281, 282) , physical functioning 

(281), and symptom distress (282). 

2.7.6.1 Quality of Life 

Participants who participated in an online-based health education programme had a 

significant increase in global QoL (p = < 0.05) in comparison to a control group (p = 

0.288) over the four measure time points (baseline (T0), and then one (T1), two (T2), 

and three (T3)) months using the EORTC QLQ-C30 (282). All participants who 

participated in a mobile-based pulmonary rehabilitation platform exhibited an overall 

significant increase in QoL (visit one, 76.05 ± 12.37; visit three, 82.09 ± 13.67 

(P = 0.002)), assessed using a visual scale (EuroQol-visual analog scale). However, a 

small, non-significant change in QoL was observed (visit one, 7.54 ± 1.82; visit three, 

6.93 ± 2.85 (P = 0.17)) via the EQ-5D questionnaire (EuroQol 5 dimensions 

questionnaire) (281). There was not a significant difference between pre-intervention 

and post-intervention for QoL between the Fixed-interactive exercise group and Fixed 

exercise group for both visual scale (P = 0.99) or EQ-5D (P = 0.50) (281).  

2.7.6.2 Emotional Functioning 

Participants who engaged in the online health education programme reported 

significant improvements in emotional function compared to those who did not engage 

(F b = 11.270, p < 0.01) (282). Those who did not engage in the online health education 

programme displayed a non-significant decrease in emotional function (282). 

Significance was determined from baseline (T0) to three months after the programme 

(T3) for both experimental and control groups via the EORTC QLQ-C30. 

2.7.6.3 Physical Functioning 

Participants who performed PA displayed an improvement in their physical function, 

assessed via their six-minute walk distance (6MWD) over 12 weeks (visit one, 

433.42 ± 65.60; visit three 471.25 ± 75.69 (P = 0.001)) (281). However, no statistically 

significant difference (P = 0.30) was reported between the fixed exercise group 

(58.10 ± 73.66) and the fixed-interactive exercise group (25.37 ± 66.64) (281). 

Furthermore, those who participated in an online-based health education programme 
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illustrated no significant difference between the four stages for both the exercise group 

(T0, 90.59; T1, 87.65; T2, 84.23; T3, 84.78 p = 0.429) and the control group (T0, 

80.46; T1, 81.44; T2, 69.94; T3, 71.13; p =0.121) when assessed via the EORTC QLQ-

C30 (282).  

2.7.6.4 Symptom Distress  

Participants who participated in an online education programme had a significant 

reduction (P < 0.05) in the top ten significant symptom distresses from baseline (T0; 

1.45 ± 0.08) to three months post-programme (T3; 1.26 ± 0.06), whereas the control 

group demonstrated a non-significant increase (P = 0.53) from baseline (T0; 

1.41 ± 0.09) to post three months (T3; 1.73 ± 0.27) (282). Data on symptom distress 

was collected via the symptom distress scale (290). 

2.8 Discussion 

This review aimed to examine the evidence regarding the feasibility, acceptability, and 

potential efficacy of online supportive care interventions for those LWBLC. The 

results show that online delivery of supportive care has shown preliminary feasibility 

and acceptability for those LWBLC. However, the field of delivering online 

supportive care to this population is in its infancy. To our knowledge, this systematic 

review is the first to explore the feasibility, acceptability, and efficacy of online 

supportive care for people LWBLC. 

Eight studies met the inclusion criteria, two of which were RCTs. The average 

recruitment rate was 62.58%, though this was not universally reported, and the average 

retention rate was 84.77%. Problems with recruitment and attrition are common in 

studies involving people living with and beyond cancer, especially people LWBLC 

(120). The challenge of recruiting people LWBLC stems from the high symptom 

burden and lower health performance status (120, 247). Low rates of participation and 

consent are common among people living with and beyond cancer, people with 

advanced diseases, and those approaching palliative end-of-life care (291, 292). Older 

adults (≥ 65y) are reported to be underrepresented in research, with a small increase 

of older adults in oncological clinical trials over recent years (293). Though people 

LWBLC typically tend to be older individuals, with 44% of new lung cancer diagnoses 

in the UK among those 75 years or older (9), the mean age for the included studies 
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was 61 years. This affirms the argument above by Hurria et al. (2014) that older 

individuals are underrepresented in oncological research, suggesting that 

consideration should be given when interpreting the results for this population (293). 

The capabilities of older adults to use digital technology are often questioned within 

the literature (280). However, elderly adults are becoming increasingly literate using 

digital technology and are eager to adopt new technologies (294). 

Adding to the growing body of literature exploring online supportive care for people 

living with and beyond cancer, this review shows emerging evidence that online 

supportive care platforms show promise of being feasible and acceptable for people 

LWBLC. This aligns with the larger body of literature on breast (295, 296), prostate 

(297, 298), colorectal cancer (299, 300), and chronic obstructive pulmonary disease 

(COPD) (301, 302), a progressive chronic lung disease which has similar symptoms 

and QoL impact to lung cancer (86). This evidence suggests that online supportive 

care is feasible and acceptable in these populations. 

Supportive cancer care is important for the management of symptoms and 

improvements in QoL for people LWBLC (120). In the current COVID-19 pandemic, 

people living with and beyond cancer are at greater risk of experiencing serious illness 

if tested positive for COVID-19 (303), particularly those receiving chemotherapy 

and/or radiotherapy for lung cancer (110). Throughout the pandemic, the frequency of 

in-person assessments and programmes has been severely reduced, leading to various 

concerns such as missed diagnoses, unnoticed development of new symptoms, 

unobserved disease progression, reduction in PA sessions, and access to educational 

resources. Literature has reported weekly symptom monitoring via a web-based 

patient-reported outcomes platform associated with increased survival for those living 

with and beyond metastatic cancer compared to standard care (18) and those LWBLC 

in comparison to standard imaging surveillance (304). Therefore, the importance of 

delivering supportive care via online modalities is paramount. However, even before 

the COVID-19 pandemic, barriers existed supporting the implementation of any 

supportive care for people LWBLC. Economically, a considerable financial burden is 

associated with societal and personal lung cancer (305). The cost of travel is an out-

of-pocket expense which could be a barrier for people living with and beyond cancer 

to access appointments and treatments  (305). In addition, various studies have 
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associated lower socioeconomic status (SES) with a higher incidence of lung cancer 

(306, 307). The use of digital technology and telehealth has become more prevalent 

since the COVID-19 pandemic (308), with exponential growth in platforms such as 

videoconferencing (110). However, the evidence about online supportive care for 

people LWBLC is still limited. The evidence that other forms of cancer overshadow 

lung cancer in the literature is clear within supportive care in both standard and online 

modalities (26, 309). With the complexity of the current global climate, many 

individuals are unable to seek the supportive care usually provided. This systematic 

review provided a timely contribution to the sparse knowledge of online supportive 

care for people LWBLC. 

More rigorous research must be conducted to advance this area, building upon the 

available pilot-based studies, such as ensuring adequately powered samples and the 

generalisability of results (310). The studies have shown a lower mean age than the 

average for a lung cancer diagnosis. Furthermore, RCTs using a clear randomisation 

process should be performed to explore the effects of online supportive care compared 

to well-balanced groups (311). Conducting trials over multiple sites may prove useful 

regarding greater samples for recruitment. Furthermore, the literature suggests that 

methodological appraisal is often misapplied when assessing non-randomised studies 

(273). Studies must appraise their literature's methodological quality to provide high-

quality evidence. Although this systematic review has illustrated several strengths, it 

is not without its limitations. 

2.9 Review Limitations 

Although four databases exceed the minimum number of databases required by both 

Cochrane and the Assessment of Multiple Systematic Reviews (AMSTAR) tool, there 

are some existing limitations. Firstly, the Cochrane Handbook for Systematic Reviews 

of Interventions (version 6.2), chapter four (312, 313), stipulates a minimum of three 

databases should be searched, Embase, Medline, and Cochrane's CENTRAL database. 

The electronic search for this review may be considered limited for a systematic 

review due to the database sources. This review did not explore clinical trial registries 

within the electronic search. This limitation is echoed by scoring partial agreement 

with the AMSTAR checklist, point four, about whether the search was deemed 

comprehensive. The review scores a partial yes by exceeding the minimum of two 
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databases but does not obtain a full yes due to the lack of a clinical trials registry in 

the database search. However, the review's inclusion criteria were not limited to RCTs 

of interventions. Therefore, it seemed more appropriate to perform supplementary 

searches for qualitative studies in additional databases (e.g., CINAHL) instead of 

registries for unpublished RCTs. 

2.10 Conclusion of Review 

Online supportive care for people living with and beyond cancer has shown promise 

within this review. Given the complexity of delivering cancer services online, the 

current COVID-19 pandemic has highlighted the need for online supportive care for 

people living with and beyond cancer, specifically lung cancer (110). The studies 

discussed in this review cover two primary domains of supportive care, symptom 

management and increasing QoL, which have been highlighted as crucial components 

of supportive care (120). This illustrates that key components of supportive care can 

be administered online, showing feasibility and acceptability. Though, the concept of 

adherence rates requires further exploration within this population. A recent shift has 

been observed from inpatient to ambulatory care for people living with and beyond 

cancer. An increased number of outpatients receiving treatment has rapidly increased 

(270), leading to more individuals being responsible for the self-management of 

treatment-related toxicities within their own home. Using digital technology such as 

mobile or web-based platforms to enable real-time communications could be vital in 

supportive care. 

This review provides evidence that online supportive care programs for people with 

LWBLC are feasible and acceptable. The conclusions are limited to a small number 

of studies, though the strong methodological quality of the studies strengthens the 

results. With limited evidence presented from RCTs, it is difficult to determine 

efficacy. Though online supportive care for lung cancer is in its infancy, further larger 

RCTs and rigorous studies are warranted. 

2.11 Summary of Knowledge  

The advancements in digital cancer care, particularly through online exercise support, 

has demonstrated an advancement towards addressing the accessibility and 

personalisation of supportive care for individuals LWBLC. This development is 
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supported by a growing body of research that explores the feasibility, acceptability, 

and efficacy of such interventions. Studies have shown promising outcomes, 

indicating that online and telehealth-delivered exercise programmes are not only 

feasible but also beneficial in enhancing quality of life, physical functioning, and 

psychological well-being among cancer patients (110, 314) 

Moreover, the feasibility of exercise interventions delivered via telehealth highlights 

a vital opportunity to extend supportive care to those affected by cancer, overcoming 

traditional barriers such as geographical and physical limitations (315). Home-based 

aerobic and resistance exercise programmes further promote the potential of remotely 

delivered interventions in fostering physical recovery and rehabilitation, in addition to 

emotional resilience in cancer survivors (37). 

The concept of exercise as a key component in oncology care is further supported by 

the American College of Sports Medicine's Exercise is Medicine initiative, 

underscoring the need for integrating exercise recommendations into standard cancer 

care practices (316). This initiative serves as a foundation for the growing 

acknowledgement of exercise as a fundamental component of the cancer pathway. 

Despite these advancements, the field is at a key stage, requiring focused research to 

optimise online supportive care interventions. The diversity in intervention designs, 

patient engagement strategies, and the outcomes measured reflect how adaptable in 

nature online exercise support can be. However, this variability also underscores the 

need for a wider understanding of which intervention components are most effective, 

when, and for who. 

The state of evidence from this systematic review sets the landscape of online exercise 

support interventions for individuals LWBLC. The review synthesised data from eight 

studies, including a mix of randomised controlled trials (RCTs) and pilot studies, to 

evaluate the feasibility, acceptability, and preliminary efficacy of such digital 

interventions. 

Key Findings from the Review: 

1. Feasibility and Acceptability: The review demonstrated a moderate level of 

feasibility and acceptability for online exercise interventions among those 

LWBLC. These findings are indicative of the potential for these digital platforms 
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to extend the reach of supportive care services to a broader audience, overcoming 

traditional barriers such as geographic and physical limitations. 

2. Preliminary Efficacy: Initial evidence from the included studies suggests positive 

impacts on quality of life, emotional well-being, and physical functioning. These 

outcomes illustrate the potential of online exercise interventions to alleviate some 

of the treatment-related side effects and improve the overall health status of 

individuals LWBLC. 

3. Gaps and Research Directions: Although there is early evidence of effectiveness, 

this review identified a crucial need for more rigorous, large-scale trials and RCTs 

to provide conclusive insights into the effectiveness of online exercise support 

interventions. Furthermore, the review identified the need for research to explore 

the long-term impacts of these interventions and to understand how different 

components of online exercise programmes contribute to reported outcomes. 

2.12 Summary of Chapter  

PA and exercise have been demonstrated to be beneficial for those LWBLC across the 

entire spectrum, from prevention to survivorship. Additionally, literature has 

illustrated that digital technology is a feasible and acceptable method of delivering 

tailored intervention to those living with and beyond cancer, mitigating several 

established barriers to delivering personalised care, such as geographical location and 

cost. A research gap was identified when exploring the feasibility and acceptability of 

online supportive care for those LWBLC. Thus, a systematic review was chosen to 

answer whether online platforms are feasible and acceptable supportive care methods 

for those LWBLC.  

Systematic reviews allow a methodical and structured approach to answering a 

research question. This review adhered to the 2009 PRISMA and appraised the 

methodological quality of the included studies (n=8) with the Standard Quality 

Assessment Criteria for Evaluating Primary Research Papers from a Variety of Fields 

(271), ensuring a fair and appropriate appraisal. All eight studies reported on 

quantitative measures, and all eight achieved a 'strong' rank (>80%). Two studies 

included qualitative methods. One qualitative study was rated strong (>80%), and one 

rated adequate (50% - 70%). There was 100% inter-rater reliability (also known as the 
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level of agreement) for all eight appraised studies between the doctoral student (JC) 

and first supervisor (CF).  

The review concluded that online supportive care shows initial promise for feasibility 

among those LWBLC. However, due to the small number of studies in this emerging 

field, more research is required to definitively establish the feasibility and 

acceptability of online supportive care for this population. 

Therefore, this review justified the further exploration of a novel approach to 

providing online and tailored supportive care to those LWBLC. A small portion of 

participants reported barriers across the eight studies, but overall satisfaction was high. 

Furthermore, the mean retention rate for the eight studies was relativity high (84.77%), 

illustrating that those LWBLC completed the interventions once enrolled. The 

evidence from this review highlights that online supportive care for LWBLC may be 

feasible and acceptable. Based on the findings, the adaptation commenced on the 

online supportive care platform for this doctoral research, ExerciseGuide UK. 
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Chapter 3 Methodology  

This chapter will present and discuss the overall methodological approach and 

considerations of this doctoral research, examine the philosophical approach, and 

explore the ontological and epistemological positions taken. The methodologies used 

to answer the research questions include mixed methods, user-centred design, and 

Think-Aloud approaches. However, firstly, building upon the insights gained from the 

systematic review, the following research questions have been developed to guide the 

doctoral degree and inform the methodological approach within the three-year period 

of this doctoral degree:  

1. Is an online supportive care platform that aims to provide tailored physical 

activity programmes feasible for those LWBLC? 

2. Is an online supportive care platform that aims to provide tailored physical 

activity programmes acceptable for those LWBLC? 

3. What barriers exist for those LWBLC to engage in an online tailored physical 

activity platform?  

The terms feasibility and acceptability are used widely throughout research. However, 

operational definitions may vary across different fields. Therefore, the definitions 

which were operationalised will be set out. The Implementation Outcomes Framework  

(317) was used to inform the operationalised definitions adopted in this study. See 

Table 6 for the definitions used for the outcomes of interest within this thesis. 

Table 6: The operational definition of feasibility and acceptability based on the Implementation 

Outcomes Framework  (317) 

Term Implementation Outcomes 
Framework definition  

Operational definition applied to 
this doctoral degree 

Feasibility The extent to which a new 
treatment, or an innovation, can be 
successfully used or carried out 
within a given agency or setting 

The recruitment and retention rates 
for the intervention.  

Acceptability  The perception among 
implementation stakeholders that a 
given treatment, service, practice, 
or innovation is agreeable, 
palatable, or satisfactory. 

The degree to which the 
participants (those living with and 
beyond lung cancer) or healthcare 
professionals find the online 
intervention satisfactory.  
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The doctoral systematic review (see Chapter 2) informed the methodological decisions 

in this study. The systematic review provided insights not only into various aspects of 

the study design and data collection for the feasibility acceptability study but also into 

the process of developing the site. 

The review highlighted the importance of integrating telehealth interventions within 

existing care processes and formalising the tasks required for their implementation. 

For instance, Timmerman et al. (2017) emphasised the need to align Remote 

Monitoring and Treatment (RMT) applications with current healthcare protocols. 

From Timmermans's work, ExerciseGuide UK was integrated into a normal clinical 

routine and discussed in the clinical setting. In addition, Lafaro et al., (2019) focused 

on a telehealth perioperative physical activity intervention based on the chronic care 

self-management model. The intervention aimed to empower the participants, build 

self-efficacy, and improve patient-reported outcomes (PROs) through engaging 

participants in health planning and skills building. Lafaro and colleagues (2019) 

methods included personalised coaching and the integration of behavioural change 

techniques to tailor the intervention to individual needs. Foundationally, Maguire et 

al., (2015) developed the Advanced Symptom Management System (ASyMS) using a 

participatory process involving key stakeholders. Involving stakeholders and end-

users seemed to align with my philosophical views, which are discussed below in 3.1. 

Moreover, the systematic review identified common metrics used to evaluate 

feasibility and acceptability, such as recruitment rates, retention rates, and PROs. 

Studies like Maguire et al. (2015) and Ji et al. (2019) provided frameworks for these 

evaluations, which we incorporated into our study. Additionally, the review influenced 

our sample size estimations, ensuring it was adequately powered to detect significant 

feasibility and acceptability outcomes. 

Having outlined the key research questions that will guide this doctoral research, the 

next section explores the philosophical underpinnings that shape the research 

methodology, providing a foundation for the chosen methods and approaches. 
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3.1 Philosophical Approach  

A reflection on the research paradigm was conducted when approaching this doctoral 

research. Research paradigms can be explained as the ‘set of common beliefs and 

agreements shared between scientists about understanding and addressing problems 

(318). We can characterise the research paradigm by responding to ontological, 

epistemological, and methodological questions (319). Though designing a study to 

address a gap within the research, a cluster of issues for further exploration, or even 

commissioned to explore a topic by an institutional or organisational body may be 

straightforward, the challenge of developing a meaningful, purposeful, and 

intellectually worthwhile project is still relevant (320). To ensure that this research is 

both meaningful and purposeful, it is important to first establish a clear understanding 

of the underlying philosophical assumptions, specifically the epistemological and 

ontological perspectives that guide this study.  

3.1.1 Ontology 

Ontological questions are those that explore what is and the structure of reality (321), 

the nature of the 'knowable' (319), or what is possible to know about the surrounding 

world (322). In essence, ontology encourages us to ask, ‘what is the very nature of 

what we are seeing?’. Researchers may experience difficulty understanding their 

ontological position as the core principles of social elements seems fundamental. 

Therefore, questioning their longstanding position of social things' very nature and 

essence and entertaining possible alternative views may be challenging. Nevertheless, 

one’s ontological view and stance should be established early on rather than merely 

accepting the established universal truth that can be misapplied or taken for granted.  

The human world as we know it exists with several realities. I agree that our thoughts, 

feelings, and emotions are real. I agree that objective realities exist that impact us. 

Effectively, I agree with the existence of objective reality (physical and material 

things), subjective reality (personal and experiential), and intersubjective reality 

(nonmaterial cultures and social structures) (323). However, it is important for a 

researcher to detail their understanding and views on the meaning of the varying 

realities.  
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Objective reality refers to the notion anything exists in its natural state, independent 

of our conscious awareness. For example, a double-decker bus driving down the road. 

Naturally, upon hearing this statement, we can look around us and verify the presence 

of the double-decker bus, providing a fact or fiction decision. By doing so, we are 

using a cognitive ability to discern objective reality, or in other words, physical things 

we can bump into. Objective reality can be vital in situations where physical or 

material things are present, such as a double-decker bus. If we were to cross a street 

and see a double-decker bus coming towards us, by accepting the truth the bus is real 

and tangible within reality and knowing the consequences, we could decide not to 

cross at the current time. Ultimately, accepting or even denying the existence of the 

bus, the objective truth remains, if we stepped in front of it, we may get hurt. In 

contrast, reality exists in the presence of your conscious mind, for example, someone 

saying, “I am thinking of a red rose”. There is no way to prove this fact or the level of 

the truthfulness of the statement. This concept would be known as a subjective reality. 

We cannot physically touch or bump into the thought of a red rose, it is intangible. 

Intersubjective realities are once again only present within the mind and considered 

intangible. However, intersubjective reality exists when an intangible concept exists 

in more than one mind and is given force by collective belief. For example, religion. 

Religion is intangible, it cannot be touched or bumped into, though it exists globally, 

permeating the minds of millions, if not billions of people.  

I agree that these three realities do not merely exist, but they exist in harmony within 

human life. I would echo the views of Johnson and Gray (2010), who express this 

stance as multiple realism or ontological pluralism (324).  

Throughout this doctoral degree, my ontological position has guided the research 

methods chosen to answer the overarching question, is an online supportive care 

platform for those LWBLC feasible and acceptable? Examining objective realities 

such as through comparative assessment of quantified data (e.g., recruitment rate, 

retention rate, and usability outcomes) with subjective realities and thoughts via Think 

Aloud interviews and post-intervention interviews to further explore thoughts, 

feelings, and beliefs regarding the online tool.  
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Bringing together objective, subjective, and intersubjective realities have allowed me, 

as a researcher designing this doctoral researcher, to accept both tangible and 

intangible concepts are real and influence daily decisions, actions, and thoughts.  

3.1.2 Epistemology 

The origin of the word ‘Epistemology’ is drawn from the Greek words “episteme’ and 

“logos’ (325, 326). In Greek, ‘episteme’ refers to ‘knowledge’ or ‘understanding’. 

Whereas the term “logos” refers to ‘reason’ or ‘argument’ (325). Epistemological 

questions can be expressed as assumptions about the kind of knowledge (327) and 

what can be known (328). Essentially, what do we regard as evidence or knowledge? 

Though the field of epistemology is thought to be only a couple of centuries old, the 

practice is deeply rooted in philosophy and is thought to be equally old to original 

philosophical concepts (325).   

There are longstanding arguments regarding the variance in the research paradigms 

between quantitative and qualitative methods that the two are irreconcilable (329). The 

quantitative paradigm is based on positivism (330), whereas the qualitative paradigm 

is based on constructivism (331) and interpretivism (330, 332, 333). Ontologically, 

quantitative research advocates an objective reality, wherein the reality exists 

independently from the perceptions of humans (330). Samples sizes in quantitative 

research are often larger than in qualitative research to ensure they are representative 

and able to draw statistically meaningful conclusions (334).  

Opposingly, when examining the qualitative paradigm, we need to further explore 

Interpretivism and Constructivism. Interpretivism theory can be expressed as the 

knowledge pertaining to the world through understanding and interpreting the 

meaning individuals attach to their actions (335). In contrast, constructivism proposes 

that individuals (or learners) acquire knowledge by actively developing knowledge, 

allowing reality to be based on the experiences the learner has built (336). Contrasting 

the often larger sample sizes in quantitative research, qualitative research focuses on 

smaller samples that can provide important and purposeful information regarding a 

phenomenon (337). In essence, ontologically, there are multiple ‘truths’ or ‘realities’ 

based on an individual’s construction of reality. Reality is a social construct and 

therefore socially constructed around us, thus perpetually and constantly changing 
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(338). Epistemologically, reality is inaccessible independent of our minds due to the 

absence of an external referent to compare any claims of truth (339). Therefore, the 

studies objectives and the researchers are linked through the findings being reported 

within the specific setting, which shapes the inquiry (340). Fundamentally, prior to the 

activity, in this instance, research, reality has no existence. Furthermore, post-research, 

reality ceases to exist. Reality is truly only present in existence during the conduct of 

research wherein a topic is under focus (339). Within the qualitative paradigm, sample 

size does not follow the same principles as quantitative. In fact, where quantitative 

often relies on larger and representative samples to population-based inferences, 

qualitative focuses on smaller, meaningful, and personal acquisition of information.  

The underlying and long-standing assumption that the qualitative and quantitative 

paradigms are incompatible goes far beyond philosophical and methodological 

arguments (330, 340). Both research paradigms are built upon specific values, 

methodologies, and assumptions which explore the world we live in (341, 342). Given 

the complexity of a phenomenon, such as in areas of health research (343) (e.g. nursing 

(344), health education and health promotion (345) may require a mixed-methods 

approach combining qualitative and quantitative methods (330).  

I present this doctoral research by addressing the questions using a mixed 

methodological approach, bringing together the paradigms by accepting both realities 

in qualitative and quantitative paradigms.  

3.1.2.1 Epistemology of Mixed Methodology   

A mixed-methods approach has been chosen for this doctoral research to address the 

various research questions and answer the overarching research question of whether 

an online tailored physical activity platform for those LWBLC is feasible and 

acceptable. Additionally, the impact on quality of life (QoL), anxiety, and depression 

will be explored as part of this thesis. Given the varying nature of outcomes of interest, 

combining both quantitative and qualitative paradigms would suit the overall aim of 

this thesis.   

Mixed methods can be defined as: 
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“The combined use of both quantitative and qualitative 

methodologies within the same study in order to address a single 

research question” (346).  

The quantitative and qualitative paradigms have a long-standing perception of being 

incompatible and dichotomous, particularly when the paradigms are expressed from a 

conceptual standpoint to the origin of the understanding and generation of knowledge. 

Whereas in literature, the emphasis often lies on the differences in the strengths of 

each approach, rarely the differences in weaknesses are discussed. When considering 

the differences between the previously outlined paradigms, they can be viewed as both 

compatible and complementary. Essentially, combining each approach enhances the 

other by providing unique strengths. Therefore, in the context of this thesis, the 

combination of methods is justified to gain a better understanding of the participants 

than either method alone.   

3.1.2.1.1 Pragmatic Approach   

Pragmatism advocates that research should use the philosophical or methodological 

approach which fits best with the research question (347). Pragmatism originated in 

the United States of America in the 19th century by Charles Sanders Peirce, William 

James, Chauncey Wright, Oliver Wendell Holmes Jr, and Nicholas St. Johns Green 

(348). The term pragmatism stems from the Greek word “pragma”, meaning action, a 

key component of this approach (349). The pragmatic paradigm focuses on the 

production of ‘useful knowledge’ grounded in reality, which is key when adapting a 

website to provide tailored physical activity programmes and educational resources to 

those LWBLC (348, 350). Fundamentally pragmatism suggests using an approach of 

‘whatever works best’ for a particular context of research, thus leading the way for 

mixed methods (346). By not only broadening the scope of the thesis and building on 

the independent strengths of quantitative and qualitative methods, applying a mixed-

methods approach allows for the possibility for triangulation of the outcomes. 

Triangulation refers to approaching a research question from various angles (two or 

more), with the aim of converging and cross-validating from multiple sources (e.g. 

collecting data pertaining to QoL from a survey and interview) (346).  
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3.1.2.1.2 Mixed Method Limitations 

Although mixed methods present an approach that builds on both the strengths and 

weaknesses of independent research paradigms, it is not without criticisms and 

limitations. Firstly, the lengthy and often heavy data collection and analysis is said to 

have an unnecessary strain on the researcher with large time and financial 

commitments. Within the context of a doctoral degree within a three-year period, this 

is a highly relevant concern that must be considered during the planning of the degree. 

Secondly, the given demand for a researcher to be an expert in one methodological 

approach is challenging. However, the demand is even higher for those incorporating 

mixed methods, and they’re expected to be an expert in both qualitative and 

quantitative simultaneously. Thirdly, the validity of mixed methods is still being 

scrutinised by researchers. Though they may be complementary in their strengths, 

there is an ongoing debate as to whether they are compatible or incompatible (346). 

Though the theoretical debates for independent or mixed methods are continuing, 

researchers across various disciplines are further advancing and refining mixed 

methods.  

Building upon the ontological and epistemological foundations laid out in this chapter 

so far, an exploration of my positionally will now be discussed, which critically shapes 

how these knowledge frameworks are applied and interpreted within the context of 

my research. 

Research methods often are conducted using qualitative or qualitative methods. 

Quantitative research is often used to describe and explore a topic statistically, test a 

theory, generalise, or make causal inferences (351). Qualitative research is used when 

exploring a phenomenon, understanding thoughts and feelings, or developing a theory 

of consensus (351, 352). Often, quantitative data has been widely used due to its ability 

to be measured or counted, yielding greater scientific credibility and reliability as 

opposed to its qualitative counterpart (353). On the other hand, though, human 

behaviours are often multidimensional and require a holistic exploration of the "how" 

and "why" (353). Therefore, the complexities of human behaviour cannot be addressed 

merely by the quantification of data but by a qualitative inquiry.  
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3.1.3 Mixed-Methods Approach  

As previously stated within above in Epistemology section (3.1.2), mixed methods 

were employed within this thesis. A pragmatic approach will be utilised by the 

research of this thesis, building on the once thought to be opposing paradigms in a 

synchronous approach.  

In the initial phases of developing an online platform to provide tailored PA 

programmes and educational material to those LWBLC, it was practical to begin 

understanding the current literature regarding online supportive care for those 

LWBLC. Thus, a systematic review (see Chapter 2) was planned and undertaken as 

the preliminary step.  

3.1.3.1 Systematic Review  

The purpose of the systematic review was to explore the feasibility, acceptability, and 

potential efficacy of existing online supportive care interventions for those LWBLC. 

Understanding the current literature and evidence is a vital component of intervention 

development to minimise research waste and ensure worthwhile research. The 

doctoral systematic review was important for informing and shaping the mixed-

methods approach adopted for this doctoral body of research. Although the systematic 

review was not a mixed-methods review, it incorporated elements that align well with 

qualitative and quantitative research paradigms. Specifically, the review focused on 

the feasibility, acceptability, and efficacy of online interventions, areas that are 

naturally multifaceted and benefit from a comprehensive methodological approach. 

3.1.3.1.1 Feasibility and Acceptability in Online Interventions 

The systematic review examined existing literature on online interventions, 

particularly assessing their feasibility, acceptability, and potential efficacy. These 

dimensions are highly important and relevant for understanding such interventions' 

practical application and user experience.  

3.1.3.1.2 Qualitative Insights 

While the systematic review primarily aggregated quantitative data on feasibility and 

acceptability metrics, it also included studies that used qualitative methods. These 

qualitative insights are valuable as they provide a deeper understanding of user 
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experiences, highlighting issues such as emotional responses, perceived barriers, and 

facilitators to using online interventions. The inclusion of qualitative data in the review 

aligns with the qualitative component of the mixed-methods approach, emphasising 

the importance of capturing and including rich, descriptive data that quantitative 

measures alone are not able to provide. 

3.1.3.1.3 Quantitative Outcomes  

The review also compiled quantitative data on various outcomes related to online 

interventions, such as recruitment rates, attrition rates, and measurable improvements 

in targeted behaviours and health outcomes. Capturing these quantitative metrics is 

key for assessing the overall effectiveness and efficiency of the interventions, 

providing a solid evidence base that supports the generalisability of the findings. This 

review's quantitative aspect directly informs the mixed-methods approach's 

quantitative component, ensuring that the study is grounded in robust statistical 

analysis. 

3.1.3.1.4 Integration into Mixed-Methods Approach 

The systematic review served as a key component of the mixed methods approach by 

providing a solid foundation of current evidence. It identified key themes and 

outcomes related to feasibility, acceptability, and potential efficacy, which ensured the 

research was appropriate and relevant. The review established an evidence-based 

foundation that justifies the use of a mixed-methods approach by demonstrating the 

multifaceted nature of feasibility and acceptability, underscoring the need for this body 

of doctoral research. Additionally, the insights gained from the review inform specific 

methodological choices, such as the design of data collection instruments and analysis 

strategies, ensuring that the feasibility and acceptability study within this doctoral 

research was grounded in robust and relevant evidence. 

3.1.3.2 Theoretical Framework    

When developing the aims and research questions for this thesis, careful consideration 

was taken during the planning phase on how to best approach and structure the 

redesign or new iterations of the online platform and explore the feasibility and 

acceptability for those LWBLC. The Person-Based Approach (PBA) by Yardley and 

colleagues (354, 355) aimed to ground the development of an intervention in rich 



 95 

qualitative research through an iterative approach. The approach explores the 

perspective and psychological context of the target population to develop an 

appropriate intervention for the population. The general agreement of the digital health 

and telehealth research community is that eliciting the views and perspectives of those 

at which an intervention is aimed is critical and should be a cardinal feature of eHealth 

intervention development (356, 357, 358). The redesign and development of new 

content for the existing platform was guided by the Person-Based Approach (PBA), 

which emphasises understanding and addressing the perspectives, needs, and 

experiences of end-users. Central to PBA is User-Centred Design (UCD), which 

involves end users or stakeholders throughout the design and development process to 

ensure that the final product is functional, intuitive, and appealing (359). The rationale 

for using UCD in this research is multifaceted, aligning with the core principles of 

PBA. For example: 

User Engagement and Satisfaction 

• Principle of PBA: Tailoring interventions to end-user needs and preferences (355). 

• Rationale for UCD: Involving users in the design process ensures that the 

application is user-friendly and meets their needs, which enhances user 

engagement and satisfaction (360). 

Contextual Relevance 

• Principle of PBA: Understanding the context in which users interact with the 

intervention. 

• Rationale for UCD: UCD involves iterative feedback, ensuring that the application 

is relevant and practical for the aims of a given device and the end-users needs. 

Iterative Improvement: 

• Principle of PBA: Flexibility and adaptability to user feedback. 

• Rationale for UCD: UCD's iterative nature allows for continuous refinement based 

on user input, ensuring that the application evolves to meet user needs better. 

Empathy and User Experience: 
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• Principle of PBA: Building empathy for users to understand their experiences and 

challenges. 

• Rationale for UCD: UCD focuses on empathising with users to create approaches 

that address their problems and needs, enhancing the platform's overall user 

experience and relevance. 

3.1.3.2.1 Theoretical Underpinning 

The theoretical underpinning for using PBA and UCD lies in several key theories and 

models from psychology, human-computer interaction, and design thinking: 

• Self-Determination Theory (SDT): SDT states that individuals are motivated to 

engage in behaviours fulfilling their autonomy, competence, and relatedness 

needs. By designing interventions that align with users' needs and preferences, the 

PBA helps ensure these psychological needs, enhancing motivation and 

engagement (354). 

• Technology Acceptance Model (TAM): TAM expresses that both perceived ease 

of use and a technologies usefulness are important determinants of users' 

acceptance of technology. UCD addresses these factors by ensuring a user-friendly 

platform meets end-users’ needs (361). 

• Design Thinking: Design thinking is a user-centred approach to problem-solving 

that involves empathy, ideation, prototyping, and testing. PBA aligns with design 

thinking principles by focusing on empathy, ensuring the design process remains 

grounded in users' real-world experiences, challenges, and the voices of lived 

experience (362). 

3.1.3.2.2 Integration with Paradigms and Mixed-Methods Approach 

The adoption of PBA, including its UCD component, is consistent with the 

philosophical paradigms and mixed-methods approach underpinning this research. 

Ontologically, the approach taken acknowledges users' subjective realities and lived 

experiences, aligning with a constructivist perspective. Epistemologically, it 

emphasises the co-construction of knowledge through active user involvement, 

consistent with interpretivist principles. 

Methodologically, the mixed-methods approach provides a robust foundation for 

implementing PBA and UCD. The qualitative components, such as iterative PPI and 
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Think Aloud interviews, allowed an in-depth exploration of user needs, preferences, 

and experiences. These qualitative insights were important for informing the design 

and development of the platform. Concurrently, the quantitative components, such as 

Think Aloud interviews and surveys (e.g., systems usability scale), provide 

measurable data on user engagement and satisfaction, ensuring that the design and 

internal processes met the needs of the end-users. 

In summary, the use of the Person-Based Approach, with User-Centred Design as a 

core component, in redesigning the application and creating new content is 

theoretically grounded and methodologically sound. It ensures that the intervention is 

user-centred, enhancing its relevance, acceptability, and effectiveness. By integrating 

qualitative and quantitative methods, this approach aligns with the mixed-methods 

framework, providing a comprehensive and user-informed basis for the design and 

development process. Figure 8 provides a visual pf this process. 
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Figure 8: Platform pathway based on the principles of the Person-Based Approach. 

3.1.3.3 Feasibility and Acceptability  

The overarching aim of this thesis was to explore the feasibility and acceptability of 

an online tailored PA programme for those LWBLC. The underpinning theory was 

selected due to its position of aiding the development of digital health intervention 

development. Collecting quantitative and qualitative data to explore feasibility and 

acceptability allowed a deeper understanding of whether practical consequences are 

accepted, and impractical ones are rejected. In essence, was the platform accepted, and 

did it work satisfactorily by being feasible and acceptable?  

3.1.4 User-Centred Design Approach  

Employing user-centred design (UCD) was essential in the adapting, updating, and 

redeveloping of the existing website, playing a vital role in the iterative process. 

Pragmatism holds strong views on the qualitative paradigm, illustrating that an 

individual’s views, feelings, and beliefs have value, in addition to the quantitative 

research paradigm. The pedagogy and ideas of one of the founding fathers of 

pragmatism, John Dewey, is relevant and can be applied to technology, UCD, and 

iterative adaption with end-users. Dewey viewed philosophy as a method in which 

tools can be developed to enable individuals to cope with real-world problems (363). 

Dewey’s pragmatism proposed two key themes, 1) Practices, Experiences, and 

Knowledge, and 2) Communication, Cooperation, and Change. Fundamentally, the 

aim was to promote cooperation among people and reflect on and discuss their 

practices and experiences (363).  

User-centred design with end-users is pragmatic and practical to create meaningful 

and worthwhile research valuable to the end-users. Following Dewey’s philosophy, 

the group adaption of an online supportive care intervention aiming to enable those 

LWBLC to cope with their real-world problems is fundamentally an example of 

pragmatism.  

Given the pragmatic stance, I have illustrated I am taking with this doctoral research, 

and aligning with the PBA, a UCD was used, bringing together the qualitative and 

quantitative paradigms to seek thoughts, feelings, and experiences of those LWBLC 
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and numerical data to help adapt and revise the platform through an iterative process 

with the iterative patient and public involvement (PPI) and Think Aloud interviews.  

3.1.4.1 Patient and Public Involvement and Think Aloud Interviews   

As previously demonstrated, I have firmly situated this doctoral research within the 

epistemological and ontological view that mixed methods can provide a wealth of rich 

and worthwhile qualitative and quantitative data. Thus, utilising a pragmatic approach, 

this thesis sought contributions from the target population the platform is intended to 

be used by (those LWBLC), also known as end-users. This seemed the most 

appropriate approach considering when reflecting on my positionality as an outsider. 

As a younger (28y), educated individual, completing a doctoral degree, not having had 

a diagnosis of lung cancer, or any cancer, I am positioned as an outsider of my end-

users. However, this may be seen as a strength for maintaining objectivity and 

appearing to be the ‘expert’ and focusing on seeking information from participants. 

Though, being an outsider incurs substantial limitations, such as lacking the first-hand 

impacts of LWBLC. 

Furthermore, the engagement with end-users must remain unbiased of my benefits, 

judgements, and practices. It was important for me to continually pay close attention 

to my own beliefs about the benefits of PA and digital technology, so that those 

LWBLC put forward honest and authentic commentary.  Considering my 

positionality, the PBA allows the end-users to have a prevailing voice in the decisions 

being made and final outputs. Ignoring the end-users may contribute to the vast global 

research waste through designing an intervention which does not meet the needs of 

the end-users. Through involving the end-users in the intervention and/or content 

development, appropriate content can be designed which in turn will reduce the 

likelihood of inappropriate content. Globally, an estimated 85% of health research data 

resulted in being wasted, causing an astronomical blow to the tens of billions of 

investments (364). Engaging with patients and public members may reduce the 

immense funds being wasted. For research aiming to develop interventions for specific 

special populations, it seems rational to include their thoughts, beliefs, and views 

within no less than the development, ideally any further iterations.  
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3.1.5 Think Aloud Interviews  

From the early stages of my doctoral degree, I believed involving the target end-users 

in the website's redevelopment was the most practical and logical method. Among the 

iterative development from PPI, a study wherein those LWBLC engaged with the 

website and performed common tasks would typically be expected to seem logical and 

obvious. Pragmatically, recruiting individuals who had no prior engagement with the 

platform to use the website while thinking aloud their actions and thoughts would be 

a satisfactory and reasonable method of ascertaining information about the website's 

user experience (e.g., usability) and their underlying thoughts and beliefs.  

3.1.6 Qualitative Analysis Approach  

3.1.6.1 Thematic Analysis 

Thematic analysis is a method of reporting, presenting, and interpreting of qualitative 

data using themes and constructs. Within thematic analysis, a theme is referred to as 

the pattern across a given set of data. Thematic analysis has long been credited for its 

ability to be applied throughout a wide array of epistemological and theoretical 

frameworks, in addition to varying sample sizes, study questions, and designs (365) 

Various academics have questioned what realm thematic analysis belongs within 

qualitative research. Previously, thematic analysis has been poised to be within the 

scope of ethnography (366), whereas others have claimed it fits within 

phenomenology (367). However, Braun and Clarke (2006) suggest thematic analysis 

is able to be an independent analytical method and a foundational method for further 

qualitative research methods (365). Though it must be noted, thematic analysis does 

share similarities in its principles with other qualitative methods, such as discourse 

analysis (368) and Grounded Theory (369). Thus, due to this and its given flexibility, 

Braun and Clark (2006) suggest opposed to a methodology, thematic analysis is a 

method  (370). Due to the flexibility of thematic analysis is thought not to be bound 

to a single paradigmatic orientation (370). For example, it can be used within a 

pragmatic, critical realist, constructivist, or post-positivist approach (370). It has been 

argued that thematic analysis is particularly suited to a constructivist approach as it 

can illustrate how particular social constructs emerge through its ability to analyse a 

vast array of data (367). Through interactions between participants and researchers, 

thematic analysis can enable the development of how social, cultural, or structural 
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contexts may influence or impact an individual's beliefs or experiences, underpinning 

the meanings that are socially constructed (370). Whereas thematic analysis could be 

applied to explore the power relations which may inform the reality and provide those 

oppressed with a voice, which would align with a critical realist framework (367, 370). 

Finally, thematic analysis could be applied to a post-positivist orientation, gaining 

insight into external reality through individual experiences and meanings. Through 

this process, we are able to support the development of conjectural knowledge about 

reality.  

Within this thesis, the Think Aloud interviews and post-feasibility and acceptability 

study interviews will be analysed and reported using the principles of thematic 

analysis. Although thematic analysis is positioned to be a good ‘go to’ analytic method 

for those starting within qualitative research (370, 371, 372, 373) it is important to 

ensure the appropriate method is applied, based on the research aims and goal, 

irrespective of a method which provides simplistic steps. The thematic process was 

carefully chosen based on its ability to understand thoughts, experiences, and/or 

behaviours within a given population across a spread of data. Moreover, as previously 

mentioned, thematic analysis shares common principles with already established 

qualitative research methodologies which employ date-set coding and data-generated 

themes, such as Grounded Theory and Ethnography (365). However, it remains 

important to situate the chosen method in relation to alternative methods. To do this, 

we must first understand the scope and purpose of thematic analysis. Sandelowski and 

Barroso (2003) propose a useful concept to compare and contrast qualitative methods. 

Sandelowski and Barroso (2003) suggest qualitative analyses are spread across a 

spectrum (374). This spectrum is defined by the degree that the data under analysis is 

translated during the analysis. At one end of the spectrum, you have solely descriptive, 

wherein data is not truly applied or translated, merely reporting the lists, classify or 

organising data, often within forms such as frequencies or percentages. This 

descriptive method lacks a true interpretation of the findings. Whereas at the opposing 

end of the spectrum, there is a highly interpretive analysis. An example of this would 

be phenomenology, where analysis examines how the meanings which we attach to 

individual experiences can inform the questions we, as researchers, are exploring 

(375).  
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Kiger and Lara Varpio (2020) suggest that based on the qualitative spectrum concept 

proposed by Sandelowski and Barroso (2003), thematic analysis falls around the 

middle of these two opposing polls (365, 374). Although themes are generated to 

organise and label data, an interpretation of data is conducted. Nevertheless, the 

engagement of data is not to the extent of theory development, a key aim of grounded 

theory (376). Thus, thematic analysis seemed appropriate to understand the meanings 

behind their experiences of using ExerciseGuide UK to explore concepts such as 

satisfaction through categorisation and thematic similarities, but not moving further 

across the spectrum towards theory development.  

3.1.7 Quantitative Analysis Approach  

3.1.7.1 EORTC-QLQ-30 and HADS Analysis  

As previously mentioned in the discussion regarding my epistemology and ontology, 

I stand firmly in the belief that quantitative and qualitative research can complement 

each other well to provide a holistic mixed-methods understanding of a phenomenon. 

The EORTC-QLQ-30 and HADS provide quantitative measures which can be 

statistically analysed. Both questionnaires are used widely used throughout the 

literature and within oncological populations. However, basing the decision to include 

a questionnaire in one work should and does not rely on popularity. In essence, just 

because others use it does not mean it is appropriate. Both the EORTC-QLQ-30 and 

HADS are highly validated and reliable within oncological populations. Together they 

provide good coverage of an individual’s QoL (including physical and psychological 

well-being).  

Questionnaires, such as the EORTC-QLQ-30 and HADS, are commonly understood 

to be research methods that aim at capturing, measuring, and analysing information 

from a given time point to explore relationships between given variables which exist 

in our social reality (377). From an epistemological standpoint, questionnaires, such 

as the EORTC-QLQ-30 and HADS are often underpinned by positivist/post-positivist 

positions (377). These questionnaires provide a window into individual biographical 

information, their views, and their behaviours. A comparison of varying 

epistemological positions and their understandings of questionnaire usage is presented 

in Table 7Error! Reference source not found. by Romm et al., (2013) (377).
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Table 7: Comparing Understandings of Questionnaire Use by Romm et al., (2013) (377) 

 Rationale for Using Questionnaires Relationship to Respondents/Participants Relationship to Wider Society 

Positivist/Postpositivist Questionnaires are designed as a 
method of advancing knowledge of 
relationships (correlation and causality) 
between measurable variables in social 
reality. 

Respondents' responses ideally offer a window 
into their biographical information, their social 
positioning, their behavior (as they recall it), 
and their opinions/attitudes/views. These 
responses, when analyzed statistically, allow 
researchers to test for relationships between the 
variables so that certain statements can be 
made (with some degree of confidence). 

Readers of the results, including 
policy makers, become more 
informed about relationships 
between variables than they were 
before the studies were undertaken 
(using scientific protocols). 

Interpretivist Questionnaires are designed as a 
possible method of advancing 
knowledge of causal sequences that can 
be explained on the level of meaning 
(when combined with additional 
methods directed at understanding 
meaning-making). 

Respondents' responses ideally offer some 
window into their biographical information, 
their social positioning, their behavior (as they 
recall it), and their opinions/attitudes/views. 
These responses, when analyzed by researchers 
(with a view to locating causal sequences 
operative in specific social contexts), can 
provide some information, which is 
complemented by the exploration of meaning 
via alternative methods. 

Readers, including policy makers, of 
the researchers' interpretations 
become more informed about the 
patterning of social life than they 
were before the studies were 
undertaken (using the protocols of 
social science). 

Constructivist Questionnaires can be considered as 
one method, amongst others, of creating 
constructed knowledge, which is 
recognized to be a social construction 
(created here through the interaction 
between researchers and participants). 

Responses given in questionnaires are admitted 
to bear the mark of the context of interaction 
between “the instrument” (as interpreted by 
participants) and the participants. This context 
must be made visible at the point at which 
results are interpreted by researchers. Multiple 
interpretations can be offered in terms of what 
researchers believe participants are expressing 
in response to the various questions asked. 

Audiences of (draft) results are 
invited to offer interpretations of any 
“connections” between variables. 
Draft reports need not express a 
univocal account of what the 
“results” indicate. 
 
Processes (e.g., workshops) should 
be initiated to reconsider the report 
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 Rationale for Using Questionnaires Relationship to Respondents/Participants Relationship to Wider Society 

so that a variety of interpretations 
can be discussed. 

Trusting constructivist 

emphasis 

Questionnaires are constructed with 
researchers bearing in mind that the 
social consequences of the instrument 
itself will not be neutral; researchers 
appreciate that the questionnaire can be 
a tool for forming people's ways of 
envisaging/framing “problematic” 
issues. 

Researchers make provision for listening to 
key participants' conceptions of how issues 
should be framed (before the final 
questionnaire items are set). 
Researchers make it clear to participants (e.g., 
at the top of the questionnaire and/or via 
research assistants) that they do not regard the 
instrument as a neutral tool for “data 
extraction.” 
Questionnaires can also be aimed at generating 
a pedagogical context enabling participants as 
well as researchers to develop enriched 
perspectives. 

Researchers acknowledge that any 
results presented (tentatively) are a 
product of the way the questions 
were framed and the categories 
created. Any “reporting” is therefore 
subject to revision by inviting 
feedback from original participants 
and wider audiences. Trust can be 
earned by researchers showing that 
they are willing to take this feedback 
seriously as part of the discussion on 
presented reports. These discussions 
include considering extended action 
options in view of various 
interpretations of the research 
import. 
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Based on the suggestions proposed in the Positivist/Postpositivist lens in table 7 above, 

the purpose of these questionnaires is to explore the relationship between variables of 

individuals and aim at advancing the knowledge of these relationships within social 

reality.  

3.1.7.2 Website Engagement Data  

Akin to the questionnaire data, analytical engagement data will be obtained from 

inbuilt website engagement tracking. This approach lends itself to a positivist 

epistemology, observing and exploring the social facts, which will, in turn, allow the 

laws or mechanics which govern human behaviour to be revealed.  

3.1.8 Integration of Findings  

Over recent years, mixed methods research has rapidly expanded and continues to gain 

popularity, spanning numerous fields of research (378, 379). Although there is an 

emphasis placed on the integration of quantitative and qualitative research in mixed-

method studies, there are a relatively limited number of techniques available to do so 

for researchers.  

The final study will present the quantitative and qualitative data collect separate 

(Chapter 7 and Chapter 8). As a researcher, I believe the existence of multiple, diverse 

realities and ontologies. Therefore, it is important to choose a technique which 

acknowledges and privilege one type of data over the other. 

The Pillar Integration Process (PIP) is a four-stage approach which has been developed 

to assist in the integration and presentation of qualitative and quantitative data. The 

PIP aligns with both multiple realism and ontological pluralism by acknowledging the 

range of realities and ontologies that can be captured through both qualitative and 

quantitative paradigms. Moreover, the PIP seeks to integrated both of these data 

paradigms together, but in a rigorous and transparent manner. Additionally, the PIP is 

thought to be very suitable for those using a triangulation technique (380). As noted 

in section 3.1.2.1.1 Pragmatic Approach, triangulation was used for the collecting of 

data, for example data pertaining to QoL from a survey and interviews. The PIP is 

presented in Chapter 9, with individual tables, per research questions being presented 

following each question. Therefore, the PIP will be used to bring together the data in 

study three.  
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3.1.9 Positionally 

My positionality is a unique blend of my personal experiences, education, and 

professional journey, all coming together to shape my worldview and research path. 

From my childhood years, physical activity was a cornerstone of my identity, not 

merely as a means of enhancing physical fitness or being social, but also as a vital tool 

for nurturing mental well-being. Growing up in an environment where exercise was 

not just encouraged but celebrated, I developed an appreciation for its wide-ranging 

benefits, instilling in me a lifelong commitment and passion to understanding and 

harnessing its potential in promoting holistic health. 

However, I also experienced the real-life impact and reality of cancer within my family 

and social circles. Witnessing loved ones navigate the complexity and challenges of 

diagnosis, treatment, and survivorship drove me to research interventions that could 

help alleviate this burden. These experiences, coupled with my keen belief in physical 

activity as a cornerstone of health, formed the core of my research interests. 

My cultural and social identity further shapes my approach to research, instilling it 

with a nuanced perspective rooted in empathy and inclusivity. As a white British male 

from a lower socioeconomic background, I am keenly aware of the dynamics of 

privilege and marginalisation within society. Although my racial identity does not 

inherently bias my research, I am aware of the systemic healthcare disparities and 

work to address access barriers. 

Moreover, my status as a member of the "Zillennial" micro-generation provides my 

research with a distinctive lens, characterised by an interdependent relationship with 

digital technology. Growing up during the rapid expansion of the internet and digital 

connectivity, I strongly believe in the potential of technology to break down barriers 

in healthcare. Despite being raised in an environment where technological resources 

were not readily accessible, my education provided me with access to the digital world, 

allowing me to explore its applications in health promotion and disease management. 

Guided by an educational philosophy centred on hands-on learning and real-world 

relevance, I have developed a comprehensive understanding of how physical activity, 

health outcomes, and technological advancements intersect. This interdisciplinary 

perspective not only enhances my research but also underscores my commitment to 
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exploring my scientific curiosity and developing interventions that positively impact 

the lives of those living with and beyond cancer. 

In my research, I am dedicated to community engagement and prioritising the needs 

of patients. Embracing the ethos of participatory research, I actively seek input from 

a diverse range of stakeholders, including patients, caregivers, and support groups, 

recognising the invaluable insights from lived experiences. This collaborative 

approach not only informs the development of research questions but also shapes the 

methodologies employed, fostering a good blend of quantitative and qualitative 

approaches. 

Confronting potential power imbalances and ethical considerations, I follow the 

principles of transparency, empathy, and respect for autonomy. By fostering an 

environment of trust and mutual respect, I strived to cultivate genuine partnerships 

with research participants. Through open dialogue and shared decision-making, I 

aimed to empower individuals to actively shape the trajectory of the research process, 

ensuring that their voices were heard, and their contributions meaningfully integrated 

into my work. 

In essence, my positionality is driven by a commitment to advancing healthcare equity 

and empowerment through the integration of physical activity and technology. 

Grounded in prior experience and dedication to equality, I remain committed in my 

passion to leverage research as a catalyst for positive change, acknowledging the 

incremental steps that I can take toward a more inclusive and equitable future in both 

research and healthcare. 

 

3.1.10 Summary of Methodology  

Entering the doctoral degree as an exercise physiologist with a background mainly in 

quantitative methodology, I went through a positive learning process where I 

combined my practical background with a growing understanding and use of the 

fundamental philosophical concepts in my decision-making process. Throughout the 

doctoral degree, I, as a researcher, have developed a strong understanding of the 
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fundamental principles of ontology and epistemology and how they guide my view of 

reality and the assumptions of knowledge and the truly knowable.  

This thesis employed a mixed-method, pragmatic approach. The longstanding 

argument that qualitative and quantitative paradigms are incompatible due to their 

ontology and epistemology being incommensurate does not mean they cannot be used 

in a complementary process (330), particularly surrounding the generation of 

knowledge. However, the website's adaption to a specific cancer population and 

country of residence, involving end-users in the process, makes pragmatic sense. 

Qualitatively, the views, beliefs, and experiences of those LWBLC lead to content that 

is appropriate and desired. Furthermore, the acceptability and satisfaction of the 

platform will be explored using qualitative methods. Whereas feasibility and 

engagement metrics will be explored using quantitative methods. The pragmatic 

approach taken throughout this doctoral degree as I value the strengths of using 

qualitative and quantitative approaches synergistically as the methods required to 

address the research questions of this thesis differ. Therefore, allowing me to develop 

a holistic analysis of the data acquired, incorporating multiple relevant factors and 

variables into the study.  
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Chapter 4 Methods 

This chapter describes the methods undertaken to explore the feasibility, usability, and 

acceptability of the ExerciseGuide UK platform, an online supportive care platform 

for individuals living with and beyond lung cancer (LWBLC). Throughout this 

chapter, a detailed description of the methods used to conduct the research studies will 

be presented. Prior to this, the systematic review and its methods have been detailed 

in Chapter 2, providing a foundation and context for these studies. By outlining the 

methods used to address each research question, this chapter lays the groundwork for 

understanding how the research was structured and conducted and sets the stage for 

the subsequent discussion of the findings. 

4.1 Research Questions  

This research sought to explore the feasibility and acceptability of an online supportive 

care platform (called ExerciseGuide UK) designed to provide tailored physical activity 

programmes and educational resources specifically for individuals LWBLC. The 

overarching aim is to determine whether such a platform is not only feasible and 

acceptable for this demographic but also to identify the barriers these individuals face 

when engaging with this type of digital health intervention. 

4.1.1 Feasibility and Acceptability Study 

The feasibility study was important in determining whether digital platforms, such as 

ExerciseGuide UK, were practical for the target population. It assessed various 

aspects, such as user engagement, the suitability of the platform's structure and 

content, and patient perspectives regarding its need within the current healthcare 

framework. This study aimed to address the first research question: "Is an online 

supportive care platform that aims to provide tailored physical activity programmes 

feasible for those LWBLC?" The evaluation of feasibility was guided by specific, pre-

established criteria: achieving a recruitment target between 15 and 35 participants by 

May 30th, 2022, maintaining a recruitment rate of at least 60%, and ensuring a 

retention rate of 85% or higher. By meeting this pre-defined criterion and assessing 

these components, the study provided insights into necessary adjustments and 

evaluated the potential for scaling ExerciseGuide UK for wider use. 
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Alongside the assessment of feasibility, the acceptability was examined by focusing 

on the user's attitudes toward the platform, specifically, how the targeted users 

perceive and react to the system. This included evaluating satisfaction with 

ExerciseGuide UK, content relevance, and the perceived value of the platform in 

supporting their physical activity goals. The second research question, "Is an online 

supportive care platform that aims to provide tailored physical activity programmes 

acceptable for those LWBLC?" directs this part of the study. Understanding 

acceptability is key to refining the platform to better meet the needs and preferences 

of those LWBLC. 

4.2 Barriers to Engagement 

In addition to feasibility and acceptability, this research also sought to identify and 

understand the barriers that those LWBLC may have faced when engaging with digital 

platforms, such as ExerciseGuide UK. The third question, "What barriers exist for 

those LWBLC to engage in an online tailored physical activity platform?" guides the 

investigation into factors that might hinder user participation and engagement. This 

question is key for developing strategies to overcome these barriers, enhancing the 

usability and effectiveness of the platform. 

This research aimed to contribute to the design and implementation of effective digital 

health interventions tailored for individuals living with and beyond cancer by 

addressing these specific research questions through detailed usability, feasibility, and 

acceptability studies. Each study was informed by a person-based approach, ensuring 

that ExerciseGuide UK was user-centred and met the complex needs of its users. 

4.2.1 Theoretical Framework 

This thesis aimed to adapt an existing platform (ExerciseGuide) to provide tailored 

PA programmes to those LWBLC. Building on a previous platform (381, 382), new 

educational resources and algorithms were developed to enable personalisation and 

tailor activity programmes and educational resources. The literature surrounding 

intervention development highlights the importance and value of following an 

established process. O'Cathain and colleagues (383) illustrated the importance of 

following an intervention development process that maximises the intervention's 
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effectiveness and prevents the intervention from not being feasible or acceptable, 

leading to research waste (384).  

The Person Based Approach (PBA), developed by Yardley and colleagues (2015) 

(354), was used as a guiding framework for this doctoral research, drawing on the key 

stages and activities outlined for the development of digital health interventions (354). 

The two key elements of the PBA are developmental processing and guiding principles 

(354). The PBA has been reported to take approximately 12 – 18 months from 

planning to trial. Given the nature of a doctoral degree, the PBA acted as a guide, 

building on intervention development principles instead of a strict methodology.  

In addition to the overarching theoretical underpinning of this thesis, the application 

of established theoretical processes was integrated into the online platform about PA. 

Given the complexity of a cancer diagnosis, specifically lung cancer, many experience 

barriers to PA. Behavioural techniques (e.g., goal setting and tracking) were integrated 

to maximise PA engagement and maintenance.  

4.3 Role of Usability Study 

The usability study was key within this doctoral degree for ensuring that the 

ExerciseGuide UK platform was user-friendly and appropriately met the needs of 

those LWBLC. This study directly contributed to understanding how the system’s 

design and functionality impacted user interaction and satisfaction. It focused on 

evaluating the usability of ExerciseGuide UK, which included ease of use, the user 

interface, and the ability to engage with the integrated features. By analysing these 

aspects, this study helped determine necessary revisions that needed to be made in 

order to enhance the platform’s usability, ensuring it was both practical, appropriate, 

and relevant for users. 

4.4 Role of Feasibility and Acceptability Study  

Alongside the feasibility analysis, the acceptability of ExerciseGuide UK was 

explored. This included the participant’s perceptions and values of the ExerciseGuide 

UK platform. This portion of the study focused on determining the acceptability of the 

platform in terms of its content, design, and overall utility. Key elements which were 

explored included user satisfaction and perceived relevance and helpfulness of the 
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platform through both post-study questionnaires and interviews. Understanding these 

factors is key to refining the platform to better meet the specific needs and preferences 

of LWBLC, thereby enhancing their engagement and the overall effectiveness of the 

platform. 

4.5 Study Methods  

This section will now describe and outline the methods employed in the usability 

(think aloud) study and the feasibility and acceptability study of the ExerciseGuide 

UK platform. Both studies were designed to examine and test different aspects of the 

platform, ensuring it met the needs of those LWBLC. The following sub-sections 

detail the specific study methods. 

The methods chosen are grounded in the person-based approach, which emphasises 

the importance of understanding the target users' perspectives and experiences. This 

approach has informed the study design, from the selection of tools and instruments 

to the methods of data collection and analysis. By employing this framework, the 

studies aimed to provide clear insight into the usability, feasibility, and acceptability 

of the ExerciseGuide UK platform, thereby guiding its future development and 

potential future implementation. 

4.5.1 Think Aloud Study Methods 

4.5.1.1 Study Design 

A single group Think Aloud study was conducted via Zoom between June 2021 and 

July 2021. Before recruitment commenced, ethical approval was obtained (HYMS 

reference: 2049 (see appendix 13.3), informed consent was gained digitally via 

Qualtrics (see appendix 13.9). Guidelines for the Think Aloud interviews were 

followed (385, 386). The Think Aloud procedure is described below in section 0.  

4.5.1.2 Participants Sample and Setting 

Seven participants were recruited via the dissemination of a recruitment flyer via lung 

cancer support groups. The inclusion criteria were as followed 1) participants must 

have been 18 years or older; 2) living with or beyond lung cancer (living with and 

beyond cancer is defined as anyone who has had a diagnosis of lung cancer; (387)); 3) 
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had access to a computer, laptop, or tablet; 4) had internet accessibility, and 5) able to 

read and communicate in English. 

4.5.1.3 Think Aloud Procedure  

Prior to conducting the Think Aloud interviews, a demonstration was provided. The 

participants were invited to perform a practice Think Aloud activity. Primarily a 

Concurrent Think Aloud (CTA) approach was used throughout. A CTA approach 

involves participants verbalising their thoughts and reasoning processes in real time 

while performing a given task. However, opportunities were provided for reflection at 

the end of tasks, drawing on strengths from the Reflective Think Aloud (RTA) 

approach. A RTA approach involves participants verbalising their thoughts and 

reasoning processes retrospectively after completing a task. Participants were 

encouraged ‘there is no right or wrong answer’ and ‘not to worry about being critical’. 

The researcher would not be offended by any comments and the goal was to improve 

the platform prior to larger-scale testing. Upon completion of the introductory activity, 

the interview and video recording commenced. Participants were made aware the 

recording started by the researcher and an automated message announcement via 

Zoom.  

Participants were given access to the ExerciseGuide UK prototype without requiring 

sign-up through a usability bypass. No data was collected from the website during this 

study. Participants were advised to express their thoughts, reactions, emotions, and 

actions aloud while performing each task in real-time. At the end of a given task, 

participants were provided with a moment to reflect on the task to provide any further 

comments. The tasks were given to the participants as questions, not direct 

instructions. For example: 

“If you were looking to learn more about goal setting and wanted to 

set your own goal and action plan, how would you do this?”  

If the participants were struggling, a list of prompts had been pre-determined per task 

to ensure standardisation. Prompts ascended from neutral (e.g., “what are you thinking 

now?”) to specific prompts (e.g., “Have you tried looking in the top corner?”) based 

on the extent of time and struggle presented in a given task. There was no pre-

determined time for this progression in prompts. The decision was made at the 
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discretion of the researcher (JC). The flow of tasks with a brief summary is provided 

below in Figure 9Error! Reference source not found.. To promote transparency and 

broader context, further information can be located in the topic guide (appendix 13.4)
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Figure 9: Flow of tasks provided during the Think Aloud interviews.

Sign Up and Getting Started

• Participants were given a link to the ExerciseGuide 
UK sign -up page.
• A usability bypass was created for participants to 
enter the site without providing personal 
information.
• Participants were directed straight into the Getting 
Started module and asked to provide feedback on the 
content, including the summary videos and the 
layout, navigation, and content of the site.

Physical Activity Module

• Participants were asked to identify a source of 
information on exercise or physical activity 
prescription.
• Participants were asked to complete the tailoring 
process and provide real -time feedback while 
working through the exercise module.
• Participants were asked to locate extra information 
and provide feedback on the animations and 
accompanying text.

SMART Goals and Action Planning

• Participants were introduced to the SMART Goals 
and Action Planning modules for the first time after 
completing the exercise module.
•Participants were asked where they would go if 
they wanted to set a goal.
•After setting a goal, participants were asked for 
thoughts on the automatically generated Action Plan 
and to return to the dashboard to conclude the task.

Help and Contact
• Participants were asked to use the website to 
contact a research team member.
•They were then asked for their views on the 
integrated email function in the Help section.
• All modules were unlocked to provide participants 
with a full view of ExerciseGuide UK, and 
participants were asked to return to the dashboard.
• The return function refreshed the URL and enabled 
the override, making all modules appear without 
time restriction .

Library and Connections and Contacts Page 
•Participants were asked to locate extra resources 
and information on the website beyond the core 
modules and were prompted to find the Library.
•Participants were asked for thoughts on the layout 
and content of the Library and to locate information 
on support groups and key contact information.
•Participants were informed about important 
information added to an extra information area, and
were asked to return to the dashboard. Prompts were 
provided if needed.

Feedback and Tracking

•Participants were asked to record their 
completion of a week of physical activity 
program.
•Participants located the Tracking module and 
completed it as if they had completed a program.
•Prompts were given to elicit discussion, and 
participants were asked to return to the dashboard 
after completion

Other Modules

•Participants were asked about their experience of 
completing a week of physical activity program.
•They were asked to record the information using 
the Tracking module.
•Participants were asked to explore a module of 
their choice from the dashboard. The researcher 
did not guide this process and had no pre-
determined standardised prompts.
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4.5.1.4 Data Analysis  

4.5.1.4.1 Qualitative Data Analysis 

The data from Think Aloud interviews were analysed using an inductive thematic 

analysis (TA), as this method helps researchers construct themes from a meaningful 

engagement with the data. The analysis was guided by the six phases of TA by Braun 

and Clarke (371, 372) and was not strictly adhered to. This was to enable a more 

appropriate output to be generated to examine potential usability concerns.  

The initial phase comprised the familiarisation of the data. During this phase, the data 

was transcribed and saved in Microsoft Word (Microsoft Office, Version: 16.96.1, 

2023). Initially, the coding of the Think Aloud interviews was to be conducted in 

NVIVO (QSR International, Version 12.0, 2023), though the complexity outweighed 

the benefits with the small sample size. Therefore, it was more realistic and 

straightforward to conduct the analysis in Microsoft Word. An initial read-through 

was then carried out, taking notes of any potential points of interest using the ‘insert 

comment’ function before moving on to the generation of initial codes. This phase 

required a systematic approach to coding positive and negative comments throughout 

the entire dataset before grouping the relevant data under each code. The next two 

phases involved reviewing, examining, and refining the themes and, finally, defining 

and naming them. A Table of Change was created to record the themes and their 

associated quotes within each of the given tasks, allowing for an easy overview. The 

final step involved proposing initial revisions, prioritised using a "Must, Should, 

Could, Would" method, to address any negative comments that may impact usability. 

A breakdown of the phases, guided by TA, can be found in Error! Reference source 

not found. below in Table 8. The Table of Change can be found in the appendix three 

(see appendix 13.2). The definitions of the themes and the number of occurrences is 

presented in  

Table 12 in section 5.2.6.4.
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Table 8: Modified phases of thematic analysis for the identification of usability concerns within the Think Aloud Interviews (371, 372). 

Phase Description of the process and Application to Think Aloud Interview Analysis 

1. Familiarisation of data Transcribing data, reading and re-reading the data, and noting initial ideas.  

2. Generating initial codes Coding positive and negative comments within the data systematically across the entire data set, 
collating data relevant to each code. 

3. Searching for themes Collating codes into potential themes, gathering all data relevant to each potential theme. 

4. Reviewing themes Checking if the themes work concerning the coded extracts (Level 1) and the entire data set (Level 2), 
generating a Table of Change to store and display themes and associated quotes.  

5. Defining and naming 
themes 

Ongoing analysis to refine the specifics of each theme, generating clear definitions and names for each 
theme. 

6. Propose Initial Revisions  Upon completion of refining each theme, the doctoral researcher proposed initial revisions for negative 
comments that might affect usability. The revisions were initially prioritised using a "Must, Should, 
Could, Would" prioritisation method. 
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4.5.1.4.2 Quantitative Analysis  

Following the Think Aloud interview, participants were emailed the Systems Usability 

Scale (SUS) (388) via Qualtrics. Data was analysed using descriptive- and frequency-

based methods using Statistical Package for the Social Sciences, commonly known as 

SPSS (IBM, Version: 29, 2023). 

The study information can be found in 5.2.6. 

4.5.2 Feasibility and Acceptability Study Methods  

4.5.2.1 Study Aim 

The aim of this study was to explore the feasibility and acceptability of ExerciseGuide 

UK (an online supportive care platform) for people LWBLC. 

4.5.2.2 Study Objectives  

In order to address the research questions listed in section 4.1, five objectives were 

set: 

1. Report the feasibility of the study by summarising the following: 

a. Eligible:consent ratio of recruitment.  

b. retention rate 

c. recruitment rate 

2. To understand the how those LWBLC engage with ExerciseGuide UK. 

3. To understand the thoughts, beliefs, and feelings those LWBLC have about 

using ExerciseGuide UK. 

4. To understand the impact of an eight-week tailored physical activity 

programme for those LWBLC. 

5. To explore perceived usability of ExerciseGuide UK among people LWBLC. 

4.5.2.3 Methods 

4.5.2.4 Study Design  

The study was a single-arm, eight-week feasibility trial. Ethical approval was gained 

from the Hull York Medical School (approval: 2116) and Health Research Authority 

and Health and Care Research Wales (HCRW) (approval: 21/SC/0174) (see appendix 

13.3). The protocol was registered a priori at ClinicalTrials.gov (389) (ID: 
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NCT05121259). All participants provided written informed consent prior to entering 

the study. The Standard Protocol Items: Recommendations for Interventional Trials 

(SPIRIT) guidelines are provided below in Table 9. 

Table 9: Standard Protocol Items: Recommendations for Interventional Trials (SPIRIT) guidelines 

for the enrolment, baseline, intervention, and close out. 

 
Study Period 
Enrollment Baseline Exercise 

Intervention 
Close 
out 

TIMEPOINT  Week 0 Week 1 Week 8 Week 9 
ENROLMENT:      
Eligibility screen X     
Informed consent  X     
Healthcare Team 
Approval 

X     

INTERVENTIONS:      
Exercise Intervention      

ASSESSMENTS:      
Baseline Variables   X    

Post Variables     X 
Qualitative Outcomes      X 

Post Qualitative 
Interviews 

    X 

 

4.5.2.4.1 Participant Identification and Recruitment 

Participants were recruited via the Queen's Centre for Oncology and Haematology at 

the Hull University Teaching Hospital (HUTH). Patients were identified by their 

medical oncologist and referred to speak with the doctoral research student (JC) if they 

agreed. The doctoral research student visited clinic once to twice per week to approach 

eligible patients (see eligibility criteria in Figure 10Error! Reference source not 

found.), following the medical oncologist referral. For those eligible patients, JC 

provided a summary of the study and for those interested, a recruitment flyer (see 

appendix 13.13) and a participant information sheet (PIS) (appendix 13.4) was 

provided. Eligible patients who declined participation were asked if they would 

provide a reason which would be formally recorded. If they declined to provide a 

reason, “no reason given” was noted. Potential participants were informed to take time 

to read the PIS and if they had any questions, to please ask before progressing. 

https://classic.clinicaltrials.gov/ct2/show/NCT05121259
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Participants were also provided with a digital PIS. If potential participants were 

interested in progressing, a digital consent form (appendix 13.4) via Qualtrics 

(institutional access via the University of York) was provided. The online PIS 

provided an automated, self-reported, screening process based on the eligibility 

criteria. Once the virtual documents were completed, a Zoom call (or phone call if 

preferred) was arranged to confirm eligibility and provide participants the opportunity 

to ask any questions. Following the verification of eligibility, consent was obtained. 

Participants were then given access to the website (ExerciseGuide UK; 

https://www.exerciseguide.org.uk), and baseline measures were collected via 

ExerciseGuide UK upon registration.  

4.5.2.4.2 Exclusion based on Bone Metastasis 

Given the high prevalence of bone metastases in those LWBLC, exclusion was 

carefully deliberated and based on two key elements: 1) ExerciseGuide UK capability 

and 2) safety. ExerciseGuide UK has the capability to tailor based on bone metastases, 

which a previous version for those living with and beyond metastatic prostate cancer 

has shown (390). Though, the depth of code required to do so was deemed not feasible 

by the research team and software developer given the doctoral timeframe. Secondly, 

though evidence exists supporting the safety of PA and exercise for those with bone 

metastases, a minimum level of supervision was noted for safe delivery (230, 391). 

This iteration of ExerciseGuide had two scheduled consultations over eight weeks 

with no supervised delivery of exercise. Thus, it was mutually agreed by the 

researcher, software developer, and clinical team that those with weight-bearing bone 

metastases would be excluded. However, those with bone metastases in non-weight-

bearing locations would be eligible at the clinician’s discretion.  

https://www.exerciseguide.org.uk/
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Figure 10: Flow of participants through the ExerciseGuide UK feasibility and acceptability study 

4.5.2.5 Intervention 

The protocol of ExerciseGuide UK has been published in the BMC Pilot and 

Feasibility Studies (2) (appendix 13.5.2). A brief history and description of the 

platform, ExerciseGuide, can be found in section Error! Reference source not 

found..  

Participants were enrolled on ExerciseGuide UK for eight weeks. ExerciseGuide UK 

provided tailored PA prescriptions and personalised educational modules to those 
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LWBLC. Modules followed a tunnelled approach website architecture to promote 

usability and guided navigation. A tunnelled approach is a method of providing small 

batches of information in a pre-defined order over time to minimise overwhelming 

users and provide them with a guide to the process. This is in contrast to a free-choice 

architecture which provides users with access to all information at once (392). To 

ensure baseline modules were completed, participants are directed through these 

modules before having access to the dashboard. Similarly, participants are directed 

through the Safety module prior to having access to the Exercise Prescription to 

encourage participants to have read the information to maximise safe exercise practice. 

Modules are released in groups over the first four weeks (see Figure 11Error! 

Reference source not found.). Modules were adapted from previous versions of 

ExerciseGuide (381, 382, 390) with updated coding and specific content for those 

LWBLC and new modules were created specifically for those LWBLC within the UK, 

based on research team or PPI input, such as a Breathlessness module or dietary 

information. A full list of modules and description can be found in appendix one (see 

13.1). A tracking module became active after the first seven days and reset every seven 

days. Information added to each tracking module was carried over to provide visual 

graphics of tracking and progress.  

A mixed-methods approach using recruitment outputs, questionnaires, engagement 

outputs, and interviews was used to examine the primary outcomes, feasibility and 

acceptability. The pre-established criteria for primary outcomes are detailed below:  

4.5.2.6 Primary Outcome Measures 

4.5.2.6.1 Feasibility 

The feasibility and delivery of the intervention were explored using the following pre-

established criteria: 

1. The recruitment target of a maximum of 35 and a minimum of 15 participants 

had been reached before May 30th, 2022. 

2. Recruitment rate: ≥ 60%.  

3. Retention rate: ≥ 85%. 
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The feasibility criteria were established based on a systematic review examining the 

feasibility, acceptability, and efficacy of online supportive care for those LWLBC (3) 

and clinician expertise.  

 

Figure 11: Release time of all modules within ExerciseGuide UK. 

 

4.5.2.6.2 Acceptability  

The acceptability of the intervention was assessed using a mixed-methods approach. 

The following methods were used to examine acceptability: 
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1. System Usability Score ≥ 68% (388, 393) 

2. Positive participant satisfaction illustrated in the end of study survey or post-

module surveys.  

3. Positive themes identified in follow-up interviews. 

The intervention was considered usable if the mean SUS score ≥ 68%, based on the 

pre-defined thresholds for acceptable usability (388, 393). Following the completion 

of a module for the first time, participants were able to provide a rating on a 5-point 

Likert scale using stars, ranging from one (poor) to five (excellent) (see Figure 

12Error! Reference source not found.). In addition, participants were able to provide 

text in an open-ended text box. Once the participants reached eight weeks from the 

beginning of the Exercise Plan (Weeks 1 – 4) module, a review module was released. 

The review module contained a satisfaction questionnaire and the SUS. The review 

contained a mix of closed and open-ended questions. All participants were asked to 

take part in a Zoom interview following their eight-week use of ExerciseGuide UK.  

 

Figure 12:  Screenshot of the five-star rating scale with an open-ended text box which appears on 

ExerciseGuide UK once a participant has completed a new module for the first time. 

In addition to the core modules displayed on the dashboard, a wide variety of extra 

information were available for participants to read if they wish. This library of 
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information provides additional or supplementary information which may be 

beneficial for those LWBLC but were kept out of the modules to ensure the modules 

were concise and were not overwhelming. All content in the Extra Information page 

was written in lay language with explanations for more technical content. Hyperlinks 

to external sources are provided to accompany the content.  Furthermore, an About 

page provides information about ExerciseGuide UK and the research team and a 

Contact button for participants to use an integrated emailing system to contact a 

research team member (JC).  

4.5.2.7 Secondary/Proof of Concept Outcomes Measures  

4.5.2.7.1 Patient Reported Outcomes 

The European Organization for the Research and Treatment of Cancer Quality of Life 

Questionnaire Core 30 (EORTC-QLQ-30) measured health-related QoL, functioning 

scales, and symptom scales (394). The Hospital Anxiety Depression Scale (HADS) 

examined anxiety and depression (395).  

4.5.2.7.2 Website Usage  

Website usage was evaluated using logged database information and Google Analytics 

(396).  

4.5.2.7.3 Safety 

Safety was a key component during intervention development. Data pertaining to 

programme safety was collected through three primary mediums: email, the tracking 

module, and/or regular check-ins. Participants were advised during the initial, 

midway, and post-meetings to report any signs of concern or adverse events 

throughout the duration of the intervention. ExerciseGuide UK recommended 

consultation with the research team if they wished to change the prescription which 

was provided. Emergency contact details were provided, along with safety reminders, 

including warming up and cooling down, clothing, ensuring a safe space, hydration, 

to inform someone they are exercising, and keep a phone nearby.  

4.5.2.8 Sample Size 

This study aimed to recruit a minimum of 15 to a maximum of 35 individuals LWBLC. 

Recruitment began January 2022 and 22nd ceased on May 30th, 2022, or when the 
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target has been reached. This study used previous research collected as part of this 

doctoral degree (see Chapter 2) (3) and clinical and academic expertise to determine 

the target sample of 35 individuals. Moreover, a smaller sample size was selected to 

promote greater engagement with participants opposed to larger samples size which 

may provide statistical powered outcomes. Though 15 – 35 participants may be 

considered low for quantitative research for these reasons, it is well-aligned with 

recommendations for qualitative methodology where the priority is on gathering rich, 

detailed accounts as opposed to a purely large sample size. This approach allowed for 

nuanced analysis of individual experiences to explore subtleties related to the 

feasibility and acceptability of ExerciseGuide UK. 

4.5.3 Data Analysis   

4.5.3.1 Website Data 

Data analysis was conducted using SPSS (version 28; IBM, Chicago, IL, USA). 

Descriptive statistics were presented for questionnaire-based outcomes using the mean 

and standard deviation or percentages. Categorical data (e.g., sex or type of treatment) 

was presented as a frequency (value and percentage). Analysis was conducted on 

complete data cases.  

4.5.3.1.1 Patient-Reported Outcomes 

Although the data from the EORTC-QLQ-30 and HADS violated normal variance 

(i.e., the data was skewed), a Parametric Paired Samples T-Test was performed with 

Bootstrapping. The decision to conduct a parametric test with Bootstrapping as 

opposed to a nonparametric test, such as the Wilcoxon signed-rank test, was for two 

key reasons.  

Firstly, a T-Test was chosen to explore if there were a difference in the means of the 

two samples. Whereas Wilcoxon signed-rank test would have assessed whether there 

is a difference in the rank totals, comparing medians to a reference/target value. 

Reporting data in ranks and medians would not provide any signal of change. 

Reporting a signal of change is more useful than examining if a difference is present 

as, with a small sample size, the presence of a statistically significant difference is of 

less importance than a signal of effect. Moreover, if data over two points (e.g., baseline 

and post) have the same value (known as data ties), this data is excluded from the 
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analysis in a Wilcoxon signed-rank test. This raises concern when reporting whether 

the outputs which are ranked include a full representation of the sample, no change 

between scores is still important, albeit underpowered and therefore cannot be used to 

make any inferences. Secondly, non-parametric tests, such as the Wilcoxon test, are 

less powerful and underpowered due to fewer assumptions and the exclusions of data 

ties. With patient-reported outcomes rated on scales ranging from one to four 

(including the EORTC-QLQ-30 and the HADS), data ties may be common. If this data 

would be excluded, it would limit the existing small sample to a smaller sample. Thus, 

a Bootstrapping method was chosen to explore mean change in this sample. 

Bootstrapping is a method of data-based resampling. The method developed by Efron 

and Tibshirani (397, 398) allowed for the resampling of the ExerciseGuide UK 

sample. Using SPSS, sample characteristics were created. Using a sample of 

completed sets of data from participants, simulated samples were created. The number 

of complete data cases was n=12. Thus, Bootstrapping allowed an iterative process of 

resampling samples of 12 individuals LWBLC within the cohort and take mean scores 

within the simulated sample. In essence, during a resample, the mean score was taken 

repeatedly, with replacement. Sampling with replacement ensures the same sample 

will not be resampled each time. If the same sample were resampled each time, the 

mean scores would not differ. Therefore, this technique includes some of the original 

samples means once or twice (possibly more), and other mean scores will not be 

included. One resample will be completed once a selection of 12 randomly selected 

observations are compiled. The mean of that resample is stored, and this process is 

repeated 10,000 times. Means from all simulated samples were put into a distribution 

known as a Bootstrapped Distribution. 

To provide an explanation of the Bootstrapping technique, I will illustrate using an 

example external to this thesis. In this example, we will be using a random sample of 

109 weights of students at nine years old living in inner London in 2021. If I were 

exploring the weight of students at nine years old and wanted to present a mean weight 

with confidence interval, since weight is often not normally disturbed and the sample 

being relatively small, we can use the random sample to perform resampling. It is 

important that the sample is random as this ensures the sample is representative. If we 

can assume the current random sample is a small representative sample of the 
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population being explored (weight of students at nine years old living in inner London 

in 2021), we can resample with replacement from this original sample. The original 

sample is n=109, therefore Bootstrapping will be able to take the mean of 109 in 

thousands of resamples. In this example, the resampling will be completed 1,000 times 

with replacement. This will ensure we do resample all 109 nine-year-olds once again, 

as this would result in the same mean value being produced. Using the all the weights 

within the original sample, a random selection of nine-year-olds will be included in 

the sample again, possibly multiple times, whereas some nine-year-olds will be 

excluded from specific resamples. Once 109 observations have been selected from the 

original sample, this will create a new resample. This will happen 1,000 times. The 

means of each 1,000 samples are stored and tracked. A Bootstrapped distribution is 

then created by placing all stored means into a distribution. Following this, it would 

be possible to analyse the mean distribution of the samples and allow confidence 

intervals (CIs) to be more accurately calculated due to the larger (simulated) sample.  

It is important to note, the larger the number of resamples, for example 1,000 vs 

100,000. The amount of data is determined from the original sample size, and therefore 

will remain consistent. However, the benefit of increasing the number of resamples 

will provide a better sampling distribution estimate.  

An advantage of performing a Bootstrap analysis is the process is a relatively 

straightforward technique to decrease the variation of the CIs, and it does not have any 

prior assumptions (e.g., normality). Furthermore, it offers a convenient and low-cost 

approach for cohorts with smaller sample sizes without repeating the experiment to 

increase cohort size. However, two key caveats which must be highlighted is that 

Bootstrapping does not perform bias corrections and the sample is still limited in its 

level of representation. The resamples are generated from the original sample. Thus, 

even though a powerful tool, it does would not allow or permit for population-based 

inferences to be made from any given sample.  

4.5.3.2 Post-Study Interview Data 

Interviews were offered to all participants during their study debrief. Fourteen 

participants agreed to participate in the end of study interview. Following verbatim 

transcription in Microsoft Word (Microsoft, Version: 16.96.1, 2023), transcripts were 

imported into NVIVO (QSR International, Version 12.0, 2023) for thematic analysis 
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(TA). The Standards for Reporting Qualitative Research (SRQR) (399) was used to 

ensure all relevant data has been appropriately captured and discussed within this body 

of doctoral research. A table detailing the SRQR can be found in appendix 13.15.  

The process of TA will now be described.  

4.5.3.2.1 Qualitative Analysis: Thematic Analysis Process 

Post-study interviews were analysed using the TA approach (372). Similar to the 

Think Aloud interviews discussed in 4.5.1, the analysis was guided by the six phases 

(1: familiarisation of data, 2: generating initial codes, 3: searching for themes: 4, 

reviewing themes, 5: defining and naming themes, and 6: produce the report).  

However, the Theoretical Framework of Acceptability (TFA) was employed to assist 

with the analysis and interpretation of data  (400). The first four interviews were coded 

independently by two coders (JC and MP) and discussed initial codes and their 

mapping against the TFA. A further three interviews were selected by a second coder 

(MP) and coded independently for cross-checking.  

The TFA proposes that acceptability is a multifaced construct which is comprised by 

seven sub-constructs (see Figure 13). The TFA is a theoretical framework which helps 

with understanding important constructs of acceptability of healthcare interventions.   
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Figure 13: The theoretical framework of acceptability (v2) comprising seven component construct 

(400). 

Sekhon et al., (2017) suggest acceptability should be examined at three following 

timepoints, 1) Prospectively (prior to intervention delivery), 2) Concurrently (during 

the active intervention), and 3) Retrospective (after the intervention) (400). However, 

the interviews were all conducted post-intervention, Therefore, because all data was 

collected post-study (retrospective), it was necessary for participants to reflect on their 

experiences, in order to describe their reasoning (prospective) before starting the 

intervention.  

Initially, the TFA was proposed as a method to guide the TA to promote transparency 

and the communication of findings. For example, using the TFA has allowed 

explanation of how the data aligns with theoretical concepts and the wider evidence-

base. Moreover, the TFA is an established framework with commonly used language. 

Therefore, situating the findings within this common language would aid in the 

dissemination and communication of findings within the field.  

It is important to note the intersection of the theoretical framework and the phase of 

TA. Though the TFA was used to guide the coding and thus generation of themes 

(deductive analysis), new themes were constructed through the researcher 

understanding, engagement, and interpretation of the data (inductive analysis). The 

framework was used as an analysis tool through using pre-existing constructs, 

however, additional constructs were generated, and themes were inductively 

developed through examining interview data in relation to sub-constructs.Error! 

Reference source not found. below describes the six phases of TA and how TA has 

guided the analysis (see Table 10Error! Reference source not found.). 
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Table 10: The six phases of thematic analysis adapted from Braun and Clarke (2017) mapped against examples within the data analysis conducted (372)). 

Phase Phase Description Actions Taken 
1) Familiarisation of 

data 
• Immerse self in data. Read and read to 

gain understanding. 
• Make notes on initial thoughts of data.  
• Searching for patterns. 

• Interviews were transcribed onto Microsoft Word from MP4 file.  
• An initial read through was conducted and notes made using the 

‘Inset a Comment’ function.  
• Transcripts were exported into NVIVO.   

2) Generating initial 
codes 

• Organise data and start identifying 
meaningful or interesting elements of 
the data.  

• Generate initial codes, using participant 
data. 

• Label data with initial Microsoft Word comments from phase 
one.  

Organised data under TFA constructs. 
• Map codes back against TFA definitions. If did not match, 

highlight ‘of interest’ and return to later. 
3) Searching for themes • Group codes into potential themes. 

• Check theme consistency.  
• Refine themes iteratively to reflect data. 

• Codes were refined and grouped into potential cluster based on 
similarities.  

• Defining properties of themes were noted. 
4) Reviewing themes • Examine themes and crosscheck with 

data.  
• Explore relationships between themes 

and redefine if needed. 
• Review and write description of themes 

as they evolve. 

• Expanding and collapsing themes.  
• Organising data to ensure themes are supported. 
• General summarises were produced for the themes.  
• Refining and refining codes and their overarching themes. 

5) Defining and naming 
themes 

• Clearly define themes using concise 
definitions. 

• Reflect on definitions and finalise theme 
name. 

• Write description or summary of the 
themes. 

• Write up definition for all themes and for the newly developed 
construct from the Theoretical Framework of Acceptability 
(flexibility).  

• Summarise the themes. 

6) Propose Initial 
Revisions  

• Write up concise and clear findings.  
• Use quotes and examples from the data 

to contextualise theme.  

• Organise results within thesis chapter. 
• Explain findings using quotes from interviews 
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4.6 Summary  

This chapter addresses the overarching methods for this thesis. This research aimed 

to explore the feasibility and acceptability of an online supportive care platform 

(called ExerciseGuide UK) designed to provide tailored physical activity 

programmes and educational resources for individuals LWBLC. The overarching 

aim was to determine whether such a platform is not only feasible and acceptable for 

this demographic but also to identify the barriers these individuals face when 

engaging with this type of digital health intervention. Using the Person-based 

approach as the theoretical framework, the study emphasises understanding the 

target population's perspectives to tailor and adapt the intervention effectively.  

The usability study employed think-aloud interviews, where participants verbalised 

their thoughts while interacting with the digital intervention. Online interviews using 

both concurrent and reflective think-aloud techniques were conducted, with pre-

defined prompts and tasks developed in collaboration with the patient and public 

involvement group. Qualitative data were analysed using thematic analysis with 

NVIVO, and quantitative data, including the System Usability Score (SUS), were 

analysed using SPSS. 

The feasibility and acceptability of the digital intervention were evaluated through 
pre-defined criteria and post-study interviews. The study was reported to assess these 
factors following SPIRIT guidelines, identifying and recruiting patients through 
clinicians during regular appointments. Patients with bone metastases were excluded. 
Primary outcome measures for feasibility included achieving a recruitment target of 
15 to 35 participants by May 30th, 2022, meeting a recruitment rate of ≥ 60%, and 
maintaining a retention rate of ≥ 85%. Acceptability was assessed with a SUS of ≥ 
68%, positive participant satisfaction in end-of-study and post-module surveys, and 
positive themes identified in follow-up interviews. Website engagement was a 
secondary outcome measure. 

At the study's conclusion, baseline patient-reported outcomes (PROs) were re-
evaluated, and post-study interviews were conducted. These interviews were 
analysed using thematic analysis to gain further insights into participants' 
experiences and the intervention's impact. This chapter provides an overview of the 
methods used to assess the feasibility and acceptability of the digital intervention. 

The next chapter will describe the development of ExerciseGuide UK, explaining the 
design and iterative process based on the findings from this think aloud interviews.  
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Chapter 5 Development of ExerciseGuide UK  

This chapter will cover the development of ExerciseGuide UK. It will outline some of 

the history of the platform which was examined for this thesis.  

5.1 What is ExerciseGuide and where did it come from?  

The platform known as ‘ExerciseGuide’ has been used in a wide array of populations 

across different countries. TaylorActive (396) was a large National Health and 

Medical Research Council in Australia which provided a large update to the original 

platform. In Australia, the domain has also been used in prenatal exercise (401), 

Diabetes Online Risk Assessment (DORA) (402), ExerciseGuide for those with 

metastatic prostate cancer (381, 390), and ExerciseGuide for breast cancer in Canada 

(unpublished). However, the original application was adapted from Spittaels and 

colleagues in Belgium (2007) (403). In 2010 - 2011, the application was transcribed 

from Belgium to English. Following the transcription, the application was moved to 

the CakePHP framework, giving rise to the above-mentioned platforms. However, this 

doctoral degree will be the first time this platform is being used within the UK and for 

those living with and beyond lung cancer (LWBLC). 

 Evans’ doctoral work (381, 390) on ExerciseGuide provided the foundation for its 

further development as part of my doctoral research, which aimed to provide 

personalised exercise programmes and educational resources to those living with and 

beyond metastatic prostate cancer (381, 390). The current version of ExerciseGuide 

UK runs on the modern CakePHP framework using PHP language. ExerciseGuide has 

an adaptable website architecture, allowing software developers and programmers to 

set up a tunnelled or free choice (also known as free-form matrix) approach. A 

tunnelled approach allows users to access small batches of information over a pre-

specified time (392). In contrast, free choice allows users full access to all given 

content upfront (404).  

Finlay and colleagues (2020) examined the usability of a computer-tailored website 

(similar to ExerciseGuide UK) for men with localised prostate cancer within Australia. 

Modules were delivered either in a tunnelled (weekly release) or a free choice scenario 

(immediately full availability). Higher mean usability scores were reported for the 
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tunnelled approach (67.4 ± 14.6) compared to the free choice approach (56.4 ± 12.2) 

(405).  

ExerciseGuide uses ‘modules’ to share information with users. All modules are 

tailored based on responses to questions using IF-THEN statements. IF-THEN 

statements allow pre-determined outcomes to a question (THEN), stored in a database, 

to be shown when the corresponding answers are selected (IF). ExerciseGuide UK can 

provide participants with the option to select the type of gendered images and 

animations they wish to see. Furthermore, the name a participant uses during the sign-

up phase can be placed throughout the website using the insert [Insert_Name]. These 

features further enhanced the notion of personalisation.  

A baseline security level is inherited using a modern framework such as CakePHP. 

ExerciseGuide UK runs on a trusted hosting platform only over Hypertext Transfer 

Protocol Secure (HTTPS), using current Transport Layer Security (TLS) versions. 

HTTPS is a secure method of sending data between a web server and a web browser. 

Passwords were never stored as plaintext; they are stored as a salted encrypted hash.  

5.2 Process Adaption of ExerciseGuide UK 

The process of adapting and developing new content for ExerciseGuide UK was 

guided by the Person-Based Approach (PBA) (354, 355). The PBA was used to guide 

the process of adapting ExerciseGuide UK throughout this doctoral degree, which is 

detailed in the Methodology chapter (see section 3.1.3.2). The PBA focuses on 

developing a behaviour change intervention by understanding the psychological and 

perspective-based views of those the intervention is aimed toward (also known as 'end 

users') through an iterative design (354). Therefore, iterative PPI and Think Aloud 

interviews were chosen for the development of ExerciseGuide UK.  

The next following sections will discuss the process of adapting an engaging in PPI-

guided UCD. 

5.2.1 Patient and Public Involvement: Workshops One  

Workshop one was conducted in March 2021 with four volunteers who had 

experienced LWBLC themselves or as a carer. Recruitment for the PPI was ongoing 

until workshop three, which took place from August 2020 to September 2021. 
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Initially, the PPI workshops were planned to be delivered in person at a local hospital 

(Castle Hill Hospital, Hull). However, with the declaration of the COVID-19 

pandemic, all workshops were moved to online delivery via Zoom. All workshops 

were recorded with members' consent for post-workshop review.  

The aim of the first PPI workshop was to explore the views and understanding of PA 

and digital technology for those LWBLC and discuss the potential design, important 

features, and content for ExerciseGuide UK. Thus, the workshop was divided into 

three primary sections: 1) PA and exercise knowledge; 2) barriers and facilitators to 

PA, exercise, and digital technology; and 3) website design, features, and content. 

These sections are broken down further below.   

5.2.1.1 Physical activity and exercise knowledge 

Despite the well-established benefits of PA for those living with and beyond cancer, 

adherence to the recommended physical activity guidelines is poor (406). Morton and 

colleagues explored knowledge of physical activity guidelines with a UK general 

practice surgery. Of the 94 patients who completed a questionnaire, the majority could 

not report the national PA guidelines (407). Therefore, before resources were created 

detailing PA and exercise guidelines and support, understanding the views on the 

existing PA and exercise guidelines of those LWBLC was critical. The PPI group 

expressed a lack of guidance across the entire cancer continuum, from diagnosis 

throughout treatment to living beyond cancer. The majority of the PPI group was 

unaware that any exercise guidelines for those living with and beyond cancer existed. 

Once the guidelines were shown to the PPI members, all members voiced confusion 

surrounding what was expected of them to achieve moderate or vigorous exercise. 

Moreover, the group perceived these guidelines to be a 'one size fits all' set of 

principles, which was highly discouraging. The lack of information regarding tailoring 

and personalisation of guidance was noted to be a major concern for the group.  

Finally, there was uncertainty regarding the term 'exercise'. When discussing exercise, 

the majority of members made references to going to a 'gym' and 'lifting weights'. 

When explaining the definition of PA and exercise, they were unaware such difference 

existed and that PA and exercise could be done in various forms (e.g. walking to the 

shops, housework, and yoga) at differing intensities (e.g. lightly or moderately).   
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5.2.1.2 Barriers and facilitators to physical activity, exercise, and digital 

technology  

To promote PA, it was important to examine the barriers and facilitators for LWBLC 

engaging in PA and exercise and understand the barriers and facilitators for LWBLC 

using digital technology.  

There was a reoccurring fear of breathlessness during day-to-day activities, which was 

emphasised when discussing being physically active and engaging in exercise. Several 

other barriers were listed by the PPI members related to PA, including unclear access 

to PA guidance and support, feelings of fatigue pre- and post-exercise, difficulty 

understanding information at the point of diagnosis, and the stigma of lung cancer 

from healthcare professionals (HCPs).  

The group queried the portability and accessibility of the website. Initially, 

ExerciseGuide UK was described to the PPI group as an online platform which can be 

accessed via a laptop or computer. Members of the group asked if the programme 

could be accessed via tablet (e.g., iPad or Android tablet) or mobile phone. 

Furthermore, could the exercise programme be taken to a gym or local park?   

5.2.1.3 Website design and features  

The third item discussed was the design and features of ExerciseGuide UK. The core 

layout from ExerciseGuide UK was inherited from prior versions. Before showing the 

PPI members the current layout, members expressed the desire for large boxes and 

clearly labelled modules. The inherited dashboard (also referred to as the homepage) 

was presented to the PPI group, which received positive comments. Following the 

layout, the features and content were discussed.  

The platform's ability to tailor the exercise was mutually expressed to be vital, with 

importance being further acknowledged for the educational content tailoring. 

However, the focus was continually drawn back to the importance of the tailored 

exercise programme. The PPI members encouraged a varied selection of activities 

with the individual's ability and health status as primary tailoring points. The ability 

to progress and regress over an exercise programme was considered important, as 

those who are unable to achieve what was prescribed may disengage.  
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Resources and the integration of information surrounding breathlessness and safety 

were raised as two primary concerns. Members thought it would be valuable to openly 

detail safety information and the relationship between being active and breathlessness 

upfront.  

5.2.1.4 Summary of Concerns  

In summary, the first PPI workshop provided a vast amount of information to aid in 

the initial adaption of ExerciseGuide UK. The PPI group expressed several concerns 

that they felt must be addressed on the website and features they would like to see. 

This included 1) providing the PA and exercise guidelines for those living with and 

beyond cancer with clear examples and appropriate detail; 2) ensuring PA and exercise 

content is tailored; 3) integrating breathlessness and safety information to the 

platform; 4) ensuring the programme can be portable; and 5) ability for 

progress/regress the exercise programme. A summary of the first PPI workshop 

feedback can be found in Appendix Nine (13.8.1). 

5.2.2 ExerciseGuide UK Revisions: Round One 

Based on the recommendations from the initial PPI workshops, revisions and new 

content were produced for the website. A large number of revisions took place in the 

initial adaptation phase. Some of the key updates are detailed below.  

5.2.2.1 Physical Activity Guidelines and Explanation of Exercise  

One primary outcome of the first PPI workshop was a disconnect between the 

published information regarding PA and exercise guidelines for those living with and 

beyond cancer. Initially members of the group were unaware guidelines existed. Once 

they viewed the guidelines, confusion emerged about what terms such as 'moderate' 

and 'vigorous' referred to. Therefore, a module dedicated to the benefits of exercise 

was created, which covered information regarding what PA and exercise are and the 

guidelines with examples (see Figure 14 and Figure 15). Examples such as "lifting a 

kettle full of water" or "lifting children" were included to illustrate nonstandard 

methods of exercise.  
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Figure 14: Screenshot of the initial page from the ‘Benefits of Exercise’ module on ExerciseGuide 

UK, which covers introductory information about physical activity and exercise. 
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Figure 15: Screenshot of the second page from the 'Benefits of Exercise' module on ExerciseGuide 

UK detailing the guidelines for physical activity and exercise for those living with and beyond cancer 

with examples. 
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5.2.2.2 Internal Personalisation  

The ability of the platform to provide tailored PA and exercise programmes was one 

of the most iterated points of the PPI session. The ability of ExerciseGuide to tailor 

content has been a longstanding feature and has evolved over time. As discussed in 

section 5.1, ExerciseGuide UK runs on a set of rules on the CakePHP framework. 

These rules are written in a scripted language called PHP, using IF-THEN statements, 

which is the process whereby the website can tailor the information provided to 

participants. For example, when participants completed the initial three weeks of 

exercise prescription, participants were asked to rate how they found their first three 

weeks from ‘too hard’, ‘just right’, or ‘too easy’. If too hard, the exercise programme 

became lighter. If just right, the exercise programme increased at a moderate pace, and 

if too easy, the exercise programme increased slightly faster than the 'just right' option. 

Internal rules executed this tailoring based on participant provided feedback. Initially, 

the exercise programme was created in Microsoft Excel (Microsoft Office, Version: 

16.96.1, 2023). Figure 16 below shows the programme table for weeks four to eight 

for a participant who selected the lighter option.   

 

 

Figure 16: Demonstrating the easier sets and reps table per exercise for weeks four to eight in 

Microsoft Excel. 

The information was then converted into a web-friendly language using an online tool 

called Mr Data Converter (408) (see Figure 17).  
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Figure 17: Illustrating Mr Data Converter (408), which was used to convert sets and reps per exercise 

over a specified duration of time from Microsoft Excel or a scripted language in JSON. This figure 

shows the easier option for weeks four to eight of the exercise prescription.  

After the exercise prescription was converted into a web-friendly language, the output 

code was transferred to ExerciseGuide UK, which was then deployed (see Figure 18). 

Further lookups and manipulations were conducted to ensure accuracy and sensitivity.  
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Figure 18: Transferred code from Mr Data Converter to ExerciseGuide UK as a JSON block which 

is subsequently decoded, followed by lookups and manipulation. 

This process demonstrates an example of the tailoring mechanisms put in place to 

ensure participants receive personalised programmes. Exercises were tailored based 

on three primary factors: 1) overall physical health status, 2) current PA and exercise 

ability, and 3) physical limits to everyday activities.  

Overall health status, current PA, and exercise ability were used to determine the level 

of exercise prescribed (lighter to harder) exercises. Physical limits to everyday 
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activities were asked as a five-question matrix (see Figure 19), reporting if specific 

locations of the body (e.g., upper arm and shoulder, the ankle or feet) present chronic 

pain or injury. Reports were answered on a three-point radio scale (‘Yes, limits my 

activities’, ‘Yes, but not does not limit my activities’, and ‘No, I do not have this 

condition’). If a participant answers 'Yes, limits my activities', all exercises which 

include that location as a prime mover or weight-bearing location were excluded from 

the exercise prescription. Any locations excluded via this matrix were discussed 

during the initial virtual meeting.  

 

Figure 19: Screenshot of the question matrix, which examines any limits to everyday activities from 

the initial exercise tailoring on ExerciseGuide UK. 

The decision on the number of questions to ask participants was carefully thought out 

in relation to the clarity of the question (e.g., ensuring it was understandable to the 

participant) and managing the number of possible output combinations. For example, 

there were eight questions, with two possible answers (i.e., yes or no), to which the 

website tailored the exercise plan. Therefore, 256 possible combinations were created. 

This number is generated from the number of questions (eight) and the number of 

answers to those eight questions (two). Therefore, 2^8 (or 2*2*2*2*2*2*2*2) equals 
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256 lines of possible combinations. However, if one extra question was added (2^9), 

the number of possible combinations would increase to 512, which is double the 

number of possible combinations than 2^8. This is an example of a combinatorial 

explosion. The combinatorial explosion occurs when a slight increase in the number 

of units (within ExerciseGuide UK, this would be the number of questions) results in 

a rapid growth of possible combinations (409). Figure 20 below demonstrates the rapid 

Combinatorial growth by increasing the number of questions on ExerciseGuide UK 

up to a maximum of 10 questions (1,024 possible combinations).  

 

Figure 20: Example of combinatorial explosion regarding the number of questions vs the number of 

variable outcomes required.  

Practically, this is time- and resource-intensive for the purpose of this programme. 

Therefore, it is important to manage the level of complexity by selecting a specific set 

of questions.  

5.2.2.2.1 Exercise Prescription  

To develop the ExerciseGuide UK exercise prescription process for those living with 

and beyond lung cancer, I aligned the prescription approach with both national (NHS) 

and international (American College of Sports Medicine Exercise (ACSM)) 

guidelines. These guidelines advocate for a comprehensive exercise programme 

comprising 150 minutes of moderate to 75 minutes of vigorous aerobic activity per 

week, alongside resistance training on two or more days per week. Additionally, the 

guidelines emphasise the importance of daily stretching of major muscle groups when 
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feasible, with specific modifications tailored to the individual's health status and the 

side effects related to cancer and its treatment. 

Given that lung cancer predominantly affects older adults, with the mean age of 

diagnosis being 75 years, it was important to also integrate the Older Adult Exercise 

Guidelines into the prescription process. These guidelines recommend engaging in 30 

minutes of physical activity per day, five days a week, totalling 150 minutes. For 

individuals unable to meet this recommendation initially, the goal is to gradually work 

towards it while actively reducing sedentary behaviours. 

In accordance with multiple guidelines, which suggest prioritising resistance, balance, 

and flexibility exercises as adjuvant modalities, this approach emphasised the primary 

role of aerobic exercise in the patient's programme. Patients received education via 

modules on ExerciseGuide UK on the importance of minimising sedentary behaviour 

by incorporating regular movement into their daily routines. 

The exercise prescriptions were developed to ensure that aerobic activities are 

performed primarily, followed by resistance, flexibility, and balance exercises. To 

accommodate the varied abilities and needs of the patients, exercises are categorised 

into standing, midpoint/sitting, and floor-based activities. This classification aimed to 

minimise excessive changes in position and was customised based on the patient's 

health status, preferences, and any existing injuries. 

Adhering to the guidelines, the exercise protocol on ExerciseGuide UK provided 1-3 

sets of 8-12 repetitions, incorporating the Rate of Perceived Exertion (RPE) for 

autoregulation, thereby allowing patients to adjust the intensity based on their 

perceived effort. RPE was set at ~2-5 based on the participants’ functional capabilities 

status. Aerobic training is prescribed at 2-3 sessions per week for durations ranging 

from 10-40 minutes, including rest breaks where necessary. To ensure continuous 

adaptation and improvement, the programme was designed to gradually increase in 

volume until the sixth week. Subsequently, the focus shifts towards increasing the load 

to maintain intensity, with resistance training sessions occurring 2-3 days per week, 

emphasising strength and hypertrophy through 2-3 sets of 8-12 repetitions. 
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5.2.2.3 Safety and Breathlessness 

Safety was a key component inherited from the previous version of ExerciseGuide. 

Safety is a crucial concern with any PA or exercise programme and must be addressed 

thoroughly. Unlike supervised PA, a qualified professional is not there to continually 

observe PA performance. ExerciseGuide UK adapted and built on the inherited safety 

information. Information regarding pre-exercise routines (e.g., warm-up, hydration, 

and clothing) were provided, along with a simple infographic of when to stop 

exercising immediately (see Figure 21).   

 

Figure 21: Infographic for when to stop exercising detailed in the pre-exercise safety information on 

ExerciseGuide UK. 

A dedicated module was created for breathlessness which covered a wide range of 

information pertaining to what breathlessness is, the fight and flight response, anxiety, 

positions to help and ease breathlessness, and breathing exercises. Videos were 

included on the website to provide a walkthrough of breathing exercises.  

5.2.2.4 Portability  

The website was adaptable to various digital devices such as mobile phones and tablets 

(e.g., iPad and Android). Furthermore, modules have a print button located in the 
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lower footer of the pages. This is programmed to prompt the print function of the 

participant's device automatically.  

Following the information gathered from the first PPI workshop, previously 

established inequalities to eHealth for older adults were identified. Following the 

identification, efforts were made to address these inequalities within this doctoral 

research.  

5.2.3 Addressing eHealth inequalities in those with and beyond Lung Cancer 

It has already been established that those LWBLC have higher unmet symptom 

burdens than other prevalent cancers. However, several considerations should be 

discussed regarding this population's engagement with eHealth (see Figure 22). Each 

of these considerations will be introduced, and their relevance to ExerciseGuide UK 

will be discussed.  

 

Figure 22: Considerations for digital technology for those living with and beyond lung cancer. SES: 

Socioeconomic Status  

Age is one of the most common barriers to engagement with digital technology, with 

literature indicating that older individuals, particularly those aged 65 and above, often 
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face barriers due to a lack of familiarity and comfort with these technologies  (294, 

410, 411). In the UK, a large portion of those newly diagnosed with lung cancer are 

within the older adult (65y plus) age range (412) (9), demonstrating a need for this 

population. There are several possible reasons why age presents a barrier to engaging 

in digital technology. Older adults did not have the level of engagement and exposure 

to digital technology as younger individuals, often leaving a large gap in their 

competency and feelings of inadequacy (294).  

ExerciseGuide UK was specifically designed for older adults in mind, with features 

such as a tunnelled approach to help guide participants through the modules, lay 

language was used throughout with additional support, like step-by-step video 

instructions, to minimise participants feeling overwhelmed or helpless.  

Secondly, the size and accessibility may have an important role, especially for older 

adults with physical changes and side effects of cancer and its associated treatments, 

which may impact their ability to engage with smaller devices (413). Screen size is a 

priority for elderly users (414) ExerciseGuide UK is designed as a website, for larger 

screens, however it does remain accessible on smaller devices, such as tablets and 

mobile phones, in order to preserve participant preference However, websites offer 

greater functionality for this population, given some of the age-related concerns, such 

as reduced eyesight, dexterity, and sensation in fingertips that make mobile 

touchscreens difficult to use and navigate (294, 411). Websites can offer larger 

displays and interfaces, which may accommodate for some of those age-related 

concerns. Digital health interventions for those LWBLC focused on web-based 

platforms may help overcome barriers to older adults and those experiencing 

accelerated ageing.  

Socioeconomic status (SES) is another determinant affecting access to digital health 

resources. Previous studies have demonstrated the associations between low 

socioeconomic status (SES) and those LWBLC, independent of factors such as 

smoking behaviour (a major risk of lung cancer) (307). In order to facilitate and 

promote behaviour change, interventions should be guided by frameworks or models 

of behaviour change. Key behaviour change frameworks suggest that an individual’s 

capability, opportunity, and motivation to engage with interventions are critical to 

elicit a behavioural change (415). Those with higher SES may engage in such 
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interventions due to more free time, supportive physical and social factors, and access 

to resources (gyms, foods, exercise equipment) to facilitate behaviour change and 

increase PA (416, 417). 

Additionally, there is a financial and technological disparity highlighted by the cost of 

available broadband packages across the UK. In fact, the burden of both internet access 

and hardware can lead to reduced participation and engagement with the digital 

technology of those from lower SES (294). The UK's average cost of fixed voice and 

broadband was £37.25 per month in 2019 (418). Furthermore, this does not specify 

the quality of the connectivity. Socially deprived areas typically experience slower 

broadband speeds and coverage (419, 420). Moreover, within Hull and surrounding 

villages, KCOM has a broadband monopoly. In fact, when searching a popular 

comparison site (Comparethemarket.com) in February 2022 (421) for major university 

postcodes in nearby cities, the University of Hull had only one provider (KCOM) with 

five packages being offered. Whereas Manchester University and Northumbria 

University had 66 deals with 13 providers, the University of Leeds had 81 deals with 

14 different providers. Broadband serving the postcodes for the University of Leeds, 

Manchester, and Northumbria can be paid monthly for £18 per month, whereas in 

Hull, the lowest, based on the comparison site, is £24.99. This difference may result 

in an £83.88 per year difference due to geographical location. ExerciseGuide UK was 

designed to minimise these disparities where possible, through being highly adaptable, 

with participants being able to access the platform on whatever device they have. This 

cross-device compatibility of multiple devices was a priority for ExerciseGuide UK, 

maximising the likelihood that potential participants would already have access to the 

intervention through their existing devices without the need to purchase additional 

technology. 

Another consideration is the stigma associated with lung cancer, particularly related 

to smoking. Cigarette smoking is a major risk for cancer, specifically lung cancer. 

Data suggests cigarette smoking attributes over in 90% of men and 70% - 80% of 

women of those who receive a diagnosis of lung cancer (422). However, the 

association between lung cancer and cigarette smoking has been reported to elicit a 

public stigma (423, 424). Those who smoke are acting on a behavioural choice and 

thus may be seen as responsible or possibly deserving of a diagnosis of lung cancer 
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(424). Stigma pertaining to an individual's health may impact their ability to access 

treatment and negatively affect behavioural, communication, and psychosocial 

outcomes over the lung cancer trajectory (423, 424). To reduce any unintended lung 

cancer stigma, ExerciseGuide UK has been iteratively adapted with a PPI group of 

those living with and beyond or cared for an individual with lung cancer and went 

through usability testing. ExerciseGuide UK aimed to include information regarding 

smoking but not single out those who smoke or provide additional content pertaining 

to smoking. Recruitment was during oncologist-led outpatient and treatment clinics. 

The HCPs and clinicians ensured a supportive environment, which the recruiting 

researcher (JC) echoed. 

Moreover, age-related stigma regarding digital technology may have led to older 

patients declining participation based on their age and their perception of how their 

age may impact technology engagement. Detailed support was provided for all 

patients during clinic visits. Those who voiced a lower digital literacy and competency 

level were provided with a one-to-one discussion immediately following their clinic 

consultation. Alternatively, follow-up calls were offered to patients if they preferred. 

JC or the clinical team made no assumptions regarding age or digital literacy during 

recruitment. 

Lastly, digital literacy and skills using digital technology are not uniform across all 

age groups, with many older adults lacking the foundational skills necessary to engage 

with digital platforms, such as ExerciseGuide UK (425, 426). Recognising these 

challenges, ExerciseGuide UK has been designed with user-friendly interfaces and 

visual aids that simplify navigation and interaction. The platform provided ongoing 

written support and one-to-one discussions to address further digital literacy, which 

are a fundamental aspects influencing how individuals access and use digital health 

resources (427). 

Moreover, to enhance usability and accessibility, ExerciseGuide UK also pays 

attention to the use of symbols, for example, a cross (X) to close a popup or minimise 

a dropdown box. However, it takes an individual pre-existing knowledge to know the 

functions of these 'relatively standard symbols'. Those who are not digitally literate, 

competent or just unaware may experience usability issues if these symbols are used 

but not understood (428). Therefore, ExerciseGuide UK aimed to address this 
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accessibility barrier over universally accepted symbols by providing written and visual 

instructions earlier on the website. For example, instead of arrows for going forward 

and backward, coloured buttons saying "Next" and Previous" were added to all 

modules.  

5.2.4 Patient and Public Involvement: Workshop Two  

The second PPI workshop aimed to discuss four main items with the four attending 

members, 1) patient-facing documents for the feasibility study (study three), 2) Think 

Aloud interview tasks, 3) website development, and 4) methods of recruitment.  

All PPI members were sent the following documents two weeks prior to the workshop 

to provide feedback on the readability and comprehensibility 1) participant 

information sheet (PIS), 2) patient informed consent form, and 3) ethics lay summary. 

In addition, the PPI members were sent the list of proposed activities for the Think 

Aloud interviews.  

A summary of the feedback provided from the PIS, consent form, and ethics lay 

summary was compiled, and suggested revisions were presented back to the group for 

agreement. The feedback from the Think Aloud tasks was discussed, and all present 

PPI members agreed on the final tasks. Following the presentation and final 

agreements, the PPI workshop transitioned into the second phase, a review of 

ExerciseGuide UK and a discussion surrounding recruitment methods.  

The discussion of ExerciseGuide UK was guided by the following five topics, 1) the 

PA questionnaire; 2) methods of recruitment; 3) ExerciseGuide UK walkthrough; 4) 

mental health module; and 5) nutritional information. A summary of the topics 

discussed with the PPI group and feedback can be found in Appendix Nine (appendix 

13.8.2). Each of the five topics will now be discussed in turn.  

5.2.4.1 Physical activity questionnaires 

A participant's level of PA was noted in the initial PPI workshop as an important 

outcome to measure prior to engagement in a PA or exercise intervention. The 

participant's PA level was an outcome that was of interest within this doctoral research 

as changes in PA behaviour time may provide insight into the longitudinal impact of 

ExerciseGuide UK. Therefore, the SQUASH (Short QUestionnaire to ASsess Health 
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enhancing physical activity) (429) was chosen in the initial developments. However, 

uncertainty surrounding the SQUASH's suitability arose. The SQUASH covers four 

domains of being active, 1) commuting activities (i.e., work or school); 2) leisure time 

activities; 3) household activities; 4) activity at work or school. Those LWBLC are 

typically diagnosed later in life (≥65y). Exploring work and school seemed less 

appropriate. Consequently, the CHAMPS (Community Health Activities Model 

Program for Seniors) (430) was considered a more appropriate alternative 

questionnaire. However, the SQUASH was relatively short with the four domains 

(with ten standard items), whereas the CHAMPS was 41 items. Though the CHAMPS 

targets older adults, the number of items may be off-putting. Thus, the concern was 

brought to the PPI group, wherein the PPI group unanimously decided the CHAMPS 

was more appropriate. The length was noted as a concern but superseded by the level 

of suitability over the SQUASH within this population.  

5.2.4.2 Methods of recruitment  

Recruitment within the LWBLC population has demonstrated challenges within the 

literature (120). Trying to mitigate and address this challenge early in the doctoral 

research, PPI members were asked about the various methods they would typically 

receive recruitment material and what would facilitate their engagement in research. 

Aligned with the research, the PPI group highlighted that their treating physician and 

HCP team play a major role in trial participation, and the majority would like advice 

regarding PA (316, 431). Thus, the oncology team would be best suited to facilitating 

and encouraging trial recruitment. Furthermore, supplementary methods of 

recruitment stated were social media (e.g., Facebook and Twitter/X), internet forums, 

support groups, and the MacMillan support services. Though, a lack of access to and 

awareness of information pertaining to current and ongoing trials was mutually 

conveyed across the group. Thus, making treating physicians and the HCP team the 

best recruitment method in the opinion of the PPI group.  

5.2.4.3 ExerciseGuide UK walkthrough 

ExerciseGuide UK was screen shared (via Zoom) with the PPI group for a 

walkthrough. The group was guided through the initial sign-up page, the landing page 

(known as the homepage or dashboard), Introduction, Physical Activity and Exercise 

Safety, Physical Activity and Exercise Prescription, Benefits of Physical Activity, 
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Healthy Lifestyles, SMART Goals, Action Planning, Library, Help, and Tracking. 

Moreover, the website architecture was discussed with the PPI group. A summary of 

each element discussed with the PPI group throughout the walkthrough will be 

delineated below.  

5.2.4.3.1 Sign-up page 

The sign-up page received good feedback. Members commented on the simple and 

minimal design. Members suggested that an image of some form of activity may be 

beneficial and engaging. The prototype did not have any image layering the sign-up 

page at this stage. This was something which was planned but not yet completed.  

5.2.4.3.2 Landing page  

The landing page (also known as the homepage or dashboard) for ExerciseGuide UK 

received positive feedback. The PPI group members liked the large module boxes and 

delayed module release (see Figure 23). The PPI group highlighted that the landing 

page was clear and was not overwhelming.  
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Figure 23: Landing page of ExerciseGuide UK after completing the compulsory baseline 

questionnaires, ‘Safety’ and ‘Platform Review’.  

5.2.4.3.3 Introductory module 

An overview of ExerciseGuide UK and advice on how to get started were detailed in 

this module. Near the end of the module, three videos were proposed, 1) Navigating 

ExerciseGuide UK; 2) Exercise Plan; 3) How to Contact Us. Though at the point of 

the second PPI workshop, the videos were incomplete; thus, no feedback was received. 

The baseline, EORTC-QLQ-30, HADS, and CHAMPS modules disappear after 

completion. However, the Getting Started module does not disappear throughout the 

eight weeks to allow participants continuous access.  

5.2.4.3.4 Physical activity and exercise prescription 

The introduction of the PA programme appeared short with limited information. The 

PPI members recommended further safety information, and more information to help 

understanding the exercise prescription was required.  

The animations and information pertaining to each strength-based exercise were 

praised, with members stating they were clear, informative, and understandable. 

Members stated it could be important to some for the animations to be either none 

gender-specific or the option for male and female. During the walkthrough, all 

animations were male based on the administrator's account details.  

5.2.4.3.5 Safety 

The safety module received good feedback. However, the group suggested that safety 

information should come before any PA and exercise prescription. During the second 

workshop, most safety information pertaining to being physically active and engaging 

in exercise was in a standalone module that proceeded with the exercise module.  

5.2.4.3.6 SMART goals and Action Planning  

The SMART goals and Action Planning module were available following the safety 

module. The modules are created independently, but the user is guided through them 

both combined. PPI members reported positively about the SMART goals information 

and the website using questions to build the participant's action plan automatically.  
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5.2.4.3.7 Benefits of physical activity and exercise 

The benefits of the PA and exercise module got positive feedback during the 

workshop. The infographics and figures were highlighted to be clear and engaging. 

The group members suggested that when providing examples of types of activities for 

aerobic and strength-related activities, a broader and more inclusive range should be 

provided, including lighter exercises. The group suggested that a limited number of 

people may be able to run, cycle, and lift weights but could walk up some stairs, lift a 

kettle full of water, and walk to the end of their garden. Thus, more appropriate 

examples were discussed and proposed with the group.  

5.2.4.3.8 Healthy lifestyles 

Throughout the Healthy Lifestyle module walkthrough, the PPI group voiced that more 

tailoring would be beneficial. A lot of information pertaining to treatment and diet and 

generic information regarding smoking, alcohol intake, and sleep, which could be 

better supported and displayed with personalisation.  

5.2.4.3.9 Library  

The Library was explained as a location where supplementary information may be 

helpful and of interest but was not included in the core modules to keep the modules 

concise. Members of the PPI group liked the idea of the Library, and specific attention 

was drawn to the page for support groups. The group emphasised the lack of signage 

to support groups and where to seek further information regarding their diagnosis. 

Figure 24 shows the original Library page of ExerciseGuide UK.  
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Figure 24: Screenshot of the library after the initial adaption of workshop one for ExerciseGuide 

UK. 

5.2.4.3.10 Help 

The help page was well-received by the group. Having an internal messaging system 

was preferred instead of an external contacting method (e.g., users loading up their 

personal email and emailing through there).  
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5.2.4.3.11 Tracking 

During the walkthrough, the PPI group liked the idea of a module wherein participants 

could track their performance and any thoughts they may have. All PPI members 

commented on the graphs showing metrics relating to symptom tracking and exercise 

enablers throughout the study as beneficial and useful.  

5.2.4.4 Website Architecture  

At the end of the walkthrough of the platform, the website's architecture was discussed 

with the group. Following an explanation of a tunnelled or free-choice architecture, all 

PPI members agreed a tunnelled approach would be recommended. The tunnelling of 

the modules was not strict (wherein all modules would lead to one another in a single 

fashion). Instead, small batches of relevant modules and information are released in 

an organised and timely approach. This builds on previous research on website 

usability from Finlay and colleagues (2020) (392)  and Evans et al. (382) that usability 

may be increased on web-based platforms such as ExerciseGuide with the presence of 

navigation.  

5.2.4.5 Mental health module 

Receiving a cancer diagnosis can have a wide-ranging and substantial impact on one's 

mental health, with evidence indicating that the prevalence of anxiety and depression 

in those diagnosed with cancer is high (432, 433). In comparison to other types of 

cancer, lung cancer is associated with greater levels of psychological distress (434, 

435). Therefore, it was important to explore whether a module dedicated to mental 

health would be well received and, if so, what content would be most appropriate.  

The group was unsure of the specific content which would be best to include and 

emphasised that the method people use to deal with problems is highly personal, with 

in-person support being the best option. Thus, the recommended information was 

information, recourses, and pathways on where to find out information pertaining to 

mental health and lung cancer.  

5.2.4.6 Nutritional information  

Nutritional information was included minimally on ExerciseGuide UK with some 

minor tailoring. Generic advice was provided for how to consume fruit and vegetables 
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(e.g., unpeeled or not raw) and limiting certain foods, such as greasy foods, with two 

posters regarding the management of diarrhoea and management of nausea and 

vomiting (see Figure 25).  

 

 

Figure 25: Two posters providing information regarding the management of diarrhoea and 

management of nausea and vomiting for those living with and beyond cancer.  

The members of the PPI group stressed the importance of nutrition throughout their 

cancer journey. They suggested that generic dietary information which could be 

tailored based on treatments would be helpful.  

When discussing available resources online such as MacMillan: Recipes for people 

affected by cancer, MacMillan: Diet and food supplements (436), Flavour and 

Nutrition: Life Kitchen and World Cancer Research Fund (437), and general 

MacMillan informational booklets (438),  members were unaware where and how to 

find such resources. Therefore, providing the link to open-source documents would be 

useful.  
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5.2.5 ExerciseGuide UK Revisions: Round Two 

Based on the feedback from the PPI members during workshop two, revisions were 

made to the website's content. The internal website content was adapted, or new 

content was developed. The seven major revisions are detailed below.  

5.2.5.1 Physical Activity Questionnaires 

A module containing the CHAMPS questionnaire was created following the 

discussion of whether the SQUASH or CHAMPS would be both more appropriate and 

suitable for those LWBLC. This module followed the EORTC-QLQ-30 and HADS as 

baseline questionnaires to ExerciseGuide UK. 

5.2.5.2 Introductory Module 

At the time of the second PPI workshop, the explanatory videos were not complete. 

The videos were recorded following the revisions carried out within round two. This 

was to ensure all content was correct at the time of recording. Members within the PPI 

workshops expressed an interest in more in-depth and advanced information regarding 

the benefits of PA and exercise for those LWBLC earlier on in the website. Therefore, 

a figure detailing the depth was added to the introductory module (which is shown in 

Chapter 1 section 1.8), linked to an open-access research paper detailing PA and 

exercise benefits for those LWBLC (125). 

5.2.5.3 Physical Activity and Safety Modules  

The safety module leads directly into the physical activity and exercise module using 

the tunnelled design. This conditioning ensures users must complete the safety module 

prior to being prescribed their personalised exercise plan.  

5.2.5.4 Benefits of Physical Activity  

A more appropriate and wider range of examples for aerobic and strength-based 

activities were integrated into the online content. The PPI group highlighted that 

though many individuals with cancer may be able to jog and cycle, those LWBLC 

may have limited functional capacity. Therefore, examples include walking up a flight 

of stairs, lifting a kettle full of water, and doing yoga.  
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5.2.5.5 Healthy Lifestyles 

The group highlighted the successful ability of the website to tailor the dietary content 

based on treatment type, reducing the excess of unwarranted information. However, 

the group members emphasise the lack of tailoring within subsequent subsections, 

such as smoking, alcohol, and sleep. Therefore, questions were added to enable code 

to be implemented, allowing tailored feedback to these given areas.  

5.2.5.6 Mental Health 

Following the group discussion regarding a dedicated Mental Health module, both the 

research team and the PPI group agreed this module should be developed and included 

into ExerciseGuide UK. However, the PPI members suggested that tailored content 

may not be appropriate due to the highly personal nature of mental health. 

Alternatively, information regarding available resources and pathways was displayed 

in the module with general information regarding mental health within cancer and 

specifically lung cancer. 

5.2.5.7 Nutritional Information  

To support the existing nutrition and dietary information content, links to openly 

accessible materials were provided. Members of the PPI workshops emphasised the 

lack of signage and difficulty accessing such information, although highly sought 

after.  

Following the second PPI workshop, a usability study/think aloud interviews was 

conducted with ExerciseGuide UK at this point.  

5.2.6 Usability Study (Think Aloud Interviews) 

Examining the usability of interventions and platforms within research has been a 

standard process for several decades (439). One popular method of exploring the 

usability of a task, tool, or device is a method known as Think Aloud interviews. There 

are varying definitions for Think Aloud interviews. Nielsen (2012) defines Think 

Aloud interviews as:  

“In a thinking aloud test, you ask test participants to use the system 

while continuously thinking out loud — that is, simply verbalizing 

their thoughts as they move through the user interface.” (440) 
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Whereas the UK Government define the Think Aloud process related to the evaluation 

of digital technology as:  

“Think aloud methods ask participants to verbalise what they are 

thinking and doing as they perform a task using your digital health 

product or service.” (385) 

There is a commonality in both definitions, which are widely used. Both definitions 

highlight the importance of participants ‘verbalising’ thoughts while using a device, 

tool, or platform. 

Within this body of research, the definition of Think Aloud interviews has been 

informed by the previous definitions. The following defines Think Aloud interviews 

in the context of this doctoral research:  

Think Aloud interviews involve asking users to verbally express their 

thought process as they complete tasks on a platform. Researchers 

record in real-time feedback into usability issues and design 

concerns as participants walk through the user interface thinking 

aloud their thoughts and actions. 

However, there are different processes of conducting Think Aloud interviews, each 

having their own nuances and purposes throughout usability testing. One of the most 

common is Concurrent Think Aloud (CTA). The CTA approach is the primary method 

used within the usability testing of web-based platforms to examine a tool or device. 

Using CTA, users engage with a device and simultaneously verbalise their immediate 

reactions and thoughts (439). Employing the CTA method to examine a web-based 

platform's usability has been a popular choice due to its ability to capture reactive 

information and immediate thought (439). Two variants of Think Aloud interviews 

are Retrospective Think Aloud (RTA), and Team (also known as constructive 

interaction) (439) 

Despite the immediate verbalisation of thought, RTA requires participants to silently 

perform tasks or work with a tool, device, or platform and verbalise their thoughts 

after they watch back their recording. Moreover, Team-based Think Aloud interviews 

bring two participants together to work through tasks or activities. It has been 
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illustrated that Team-based Think Aloud has been beneficial for evaluating software 

applications. However, a concern arises regarding when a tool or device has large 

bodies of textual information. Firstly, reading is inherently personal; individuals read 

at different paces. Suppose Participant A was to verbalise a thought during a reading 

bout immediately. In that case, this may interrupt Participant B and alter any thoughts 

they may have or are about to have. Therefore, participants would likely read silently 

and only verbalise concerns that they think warrant discussion. 

Additionally, participants may feel embarrassed to verbalise they did not understand 

something in front of another individual. However, having two participants thinking 

aloud may elicit additional thoughts from one another. Ultimately, the varying 

methods of exploring usability may reveal different results. However, the researcher 

needs to reflect on the tools or devices they wish to examine and then select a suitable 

Think Aloud method. ExerciseGuide UK does contain, at some points, large bodies of 

textual data and multiple pages of feedback within a given module. 

For this reason, the Team-based Think Aloud approach did not seem suitable. The 

concept of CTA using a reactive approach (participants see a problem and verbalise 

it) felt more natural than a reflective approach. Although RTA does have some 

benefits, such as participants taking time and reflect, possibly providing a more 

heuristic account or providing those with various language barriers, for example, those 

who speak in a foreign language, it may find it difficult to verbalise their thoughts in 

a different language while executing a task  (441) Moreover, using an RTA approach 

may elicit bias due to participants revising or concealing their immediate thoughts for 

social desirability, observer desirability (e.g. Hawthorne effect), or self-preservation 

(441). It seemed appropriate to get an immediate reaction from the participants as with 

web-based platforms, if users do not find what they wish or get frustrated due to issues 

such as bugs or the user interface, those websites will have a high ‘Bounce Rate”. The 

bounce rate refers to users visiting a site and leaving without exploring further due to 

perceived or existing issues (442). Capturing participants' immediate and reactive 

feedback was considered important to ensure ExerciseGuide UK did not incur a high 

‘Bounce Rate”. Therefore, a CTA approach was taken. However, efforts were put in 

place to encourage reflexive or retrospective processing.  Solely employing the CTA 

method may elicit concern over processing large bodies of textual information while 
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maintaining verbal thinking aloud processes (439, 443, 444). In this instance, there 

may be a decrease in observable problems instead of an increase. Therefore, at the end 

of a task, participants were given the opportunity to reflect on the content and tasks 

they had completed prior to moving on to the next task. Allowing time for 

retrospective and reflexive thoughts aiming to reduce the decrease in observable 

problems being identified.  

5.2.6.1 Methods 

The methods for the Think Aloud study are discussed in 4.5.1. 

5.2.6.2 Results 

5.2.6.3 Participant Characteristics  

Seven participants were recruited through the online dissemination of a recruitment 

flyer. Online dissemination took place on Twitter, Facebook, and emails throughout 

support groups for those LWBLC. Two males and five females were recruited, 

covering four regions in England. The mean age of participants was 58y ± 6.2y. All 

participants had stage IV lung cancer. Self-reported digital competency was wide-

ranging across the seven participants, with all participants stating they use digital 

technology at least once per day, if not multiple times per day. Participant 

characteristics are presented in Table 11.  

Table 11: Think Aloud interview participant characteristics. 

Characteristics  N=7 
Males/females 2/5 
Mean age (SD) 58 (± 6.2) 
Region in England   
North West 2 
East Midlands 1 
South West 2 
South East 2 
Level of Education  
GCSE, Standard Grade, O-level or equivalent (GNVQ/NVQ Intermediate or 
Foundation, GSVQ (Level 1 or 2) or RSA Diploma) 

1 

A-level, Higher Grade, or equivalent (GNVQ/NVQ Advanced, GSVQ/SVQ 
(Level 3) or RSA Advanced Diploma) 

1 

HNC, HND, SVQ (Level 4 or 5) or RSA Higher Diploma 1 
Postgraduate degree or equivalent 4 
Employment Status  
Employed – Full Time 3 
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Characteristics  N=7 
Unemployed - looking for work 1 
Retired 3 
Cancer stage  
IV 7 
Digital Competency  
Not very competent 1 
Somewhat competent 2 
Pretty competent 2 
Highly competent 2 
Engagement with digital technology  
Multiple times per day 5 
At least once per day 2 
Devices used*   
Smartphone 6 
Computer/Laptop 7 
Tablet 4 
Smart TV 5 
Smart Watch 1 

Note: GCSE, General Certificate of Secondary Education; O-Level, Ordinary Level; GNVQ, 
General National Vocational Qualification; NVQ, National Vocational Qualification; RSA, 
Royal Society of Arts; SVQ, Scottish Vocational Qualification; HNC, Higher National 
Certificates; HND, Higher National Diplomas. *Participants could have selected multiple 
devices.  

 

It is useful to note of the seven participants, there was a fairly even divide among the 

participant's digital competency, with a median score of three and a range of four (two 

– five). The digital competency of the sample is presented visually in Figure 26.  

 

 

Figure 26: Digital Competency Scale of the seven participants who took part in the Think Aloud 

interviews, with Median Score and Range 

 

 Range 
  
  *   

1 2 3 4 5 

Unable to use Not competent at 

all 

Somewhat 

Competent 

Pretty Competent Highly 

Competent 

*Median Score 
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5.2.6.4 Think Aloud Themes  

There were six themes inductively generated from the Think Aloud interviews, 1) 

Functionality, 2) Understanding, 3) Visual, 4) More Information Needed, and 5) 

Preferential. A breakdown of the themes, their definitions, and the number of 

occurrences is detailed in  

Table 12.  

5.2.6.4.1 Theme One: Functionality  

Participants of the ExerciseGuide UK Think Aloud study reported several functional 

issues during their experience with the website. One issue involved navigating from 

one module to another, such as from the SMART Goals module to the Action Plan. 

Participants were instructed to click a "Finish" button, which was not always present. 

When it was present, participants used this appropriately. Additionally, some available 

buttons, such as the "Show More Information" buttons, did not function properly due 

to coding errors. 

However, most participants found the weekly release of modules and the tunnelled 

architecture useful and effective. The Contact Us email feature which is within the site 

was also well-received by participants. It was noted that a copy of any message sent 

through the platform should also be sent to the participant's registered email, providing 

a backup. 

5.2.6.4.2 Theme Two: Understanding/Clarity   

The site was thought to be clear, understandable, and inviting during the Signup and 

Getting Started module. The information was thought to be concise, which improved 

the clarity of information.  

However, some questions were unclear, especially around the Exercise Prescription 

module. Participants were unsure of what the questions were trying to ask them, and 

for questions about exercise, they were not sure what was classified as exercise.  

In the SMART Goals module, the infographics of information, such as the summary of 

SMART Goals (Specific, Measurable, Attainable, Realistic, Time-Bound Goals), 

were thought to be a clear way of displaying the information. However, when it was 
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time for participants to complete a text box, some were unsure of the action required 

as there was no direction or information provided to fill out the text boxes.  

Commonly, websites have contact us features, which often reside at the top or bottom 

of a page. When participants were asked to contact the research team, participants 

often went to the About Us section, thinking contact details for the research team 

would be located there. This was considered a concern, with no contact information 

provided there and participants not recognising the presence of a contact button in the 

top right of the site.  

5.2.6.4.3 Theme Three: Visual 

Visually the website received some positive feedback and areas of improvement from 

participants. Some participants found some of the text and figures too small, making 

them difficult to read. Alternatively, several participants liked the addition of summary 

videos of large bodies of text and the linked breathing videos, which they found both 

engaging and helpful. Moreover, the exercise animations were thought to be useful, as 

they provided an effective demonstration of their prescribed exercises.  

5.2.6.4.4 Theme Four: Information Required 

Participants' feedback on the level of information provided on the site revealed mixed 

thoughts. Initially, participants valued the engaging and informative content but 

expressed a desire for more specificity regarding lung cancer and cancer in general. 

Questions around the value and purpose of using the site were also raised, as it was 

perceived that the benefits of participation and exercise were not communicated 

effectively early on in the site. 

Additionally, some statements on the site were considered confusing, as they referred 

to text not present due to frequent iterations in the content during the site's 

development. The questions on the site were generally considered good, but some 

lacked sufficient detail for desired responses. However, the questions and outputs 

related to values and habits were well received and should have been emphasised 

more. Finally, participants felt that a module on mindfulness would have added to their 

experience. 
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5.2.6.4.5 Theme Five: Preferential 

There were some preferential (i.e., participants suggested based of their own 

preference) suggestions made for ExerciseGuide UK during the Think Aloud 

interviews. One concern was the use of an example goal focused on calorie restriction. 

This was thought to be possibly unhelpful, and it may not be a healthy approach, 

particularly for those undergoing cancer treatments that may cause weight loss. 

Furthermore, participants noted a lack of inspiration or rationale for participating in 

the ExerciseGuide UK intervention. Another concern was the structure of questions 

within the healthy lifestyle module. The first question was regarding smoking history. 

As the first introduction to a module, these questions were thought to be potentially 

triggering for some participants who felt a stigma associated with smoking and lung 

cancer. 

On the other hand, participants appreciated email addresses, and contact information 

was pre-populated email within the Contact Us feature. This was thought to reduce 

effort and lead to a more straightforward communication method with the research 

team.  

Finally, a recommendation was made to integrate a chatbot into ExerciseGuide UK, 

providing participants an interactive way to seek information or clarification without 

contacting the research team.  
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Table 12:Generated themes from Think Aloud interviews of ExerciseGuide UK, their definition, and the number of occurrences of themes within the positive 

and negative comments. 

Theme Definition Total Number of 
Comments 

Number of Positive 
Comments (%)* 

Number of Negative 
Comments (%)* 

Functionality The extent to which the participants were able 
to navigate through the website as intended. 

18 2 (9.09%) 6 (14.63%) 

Understanding/Clarity The extent to which the participants were able 
to understand the content or required action. 

10 12 (54.55%) 10 (24.39%) 

Visual How an individual felt about the visual 
components of the website. 

5 5 (22.73%) 5 (12.39%) 

Information Required The level of information required to complete a 
task or appropriately engage with the website. 

12 2 (9.09%) 12 (29.27%) 

Preferential The participants personal thoughts based on 
their personal preferences. 

8 1 (4.55%) 8 (19.51%) 

Total 
 

63 22 41 

Note: * = "Displaying the distribution of themes between positive and negative comments, with the percentage of themes within the positive 
category and the percentage of themes within the negative category presented separately 
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5.2.6.5 System Usability Score 

After completing the interviews, participants were asked to complete the SUS online 

via Qualtrics independently. The SUS was sent to the participants via email they 

provided during the consenting procedure. Five of the seven participants (71%) 

reported they would feel confident using ExerciseGuide UK, with six of the seven 

(86%) stating they would imagine that most people would learn to use ExerciseGuide 

UK very quickly. Six of the seven (86%) participants reported they would not need to 

learn a lot of things before they would get going with ExerciseGuide UK. A 

breakdown of the overall reporting per item is detailed in Appendix 11 (appendix 

13.10).  

Overall, ExerciseGuide UK was rated ‘Excellent’ four times (57%), ‘Good’ one time 

(14%), ‘OK’ one time (14%), and ‘Awful’ one time (14%). The SUS score and rating 

for each participant are presented in Table 13.  

The mean SUS score was 72 (± 25), achieving higher than the satisfactory score 

derived from the literature (≥ 68%) for usability (388, 393). 

Table 13: Overall SUS score and rank per participant for the Think Aloud interviews. 

Participant SUS Score Rating* 
1 87.5 Excellent 
2 75 Good 
3 67.5 Ok 
4 17.5 Awful 
5 90 Excellent 
6 85 Excellent 
7 82.5 Excellent 

*Rating: >80.3, Excellent; 68 – 80.3, Good; 68, Okay; 51 – 68, Poor; <51 Awful. SUS: 
Systems Usability Score. 
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5.2.6.6 Summary of Think Aloud Findings  

Conducting Think Aloud interviews with participants LWBLC provided a useful 

assessment of the site’s usability before launching a larger trial.  

Using the SUS, ExerciseGuide UK was rated ‘Good’ or ‘Excellent’ by 71% of 

participants. Findings from the ExerciseGuide UK Think Aloud study align with 

previous evidence that online supportive care for those LWBLC appears acceptable 

(3). However, results should be taken with caution in relation to age. Age is an 

important caveat to both the findings of the Think Aloud study and previous literature. 

In the UK, 44% of those diagnosed with lung cancer are aged 75y or older (9) . 

Though, within this study, the mean age of participants was 58y ± 6.2. Furthermore, 

in a review examining the feasibility, acceptability, and efficacy of online supportive 

care for those LWBLC, across eight studies, the mean age was 61y ± 5.6y (3). Though 

roughly 66% of those diagnosed with lung cancer are below 75y, evidence suggests 

older adults (≥ 65y) are often underrepresented in oncological research (293, 445).   

Having recruited a cohort of adults not classified as elderly means usability or 

accessibility concerns for the website may not have been captured. Older adults are 

often a group that is reported to face more challenges with the accessibility of digital 

technologies and digital interventions due to the perception they have low digital 

literacy skills and a reluctance to use technology. By not capturing the views of older 

adults in the Think Aloud interview sample, important information regarding the 

usability and, more specifically, the support needs of this group for using 

ExerciseGuide UK may not have been captured. 

In addition to the concerns about age, the level of digital literacy and engagement with 

the technology of the sample should be highlighted. During the baseline assessment, 

participants were asked to rate their digital literacy on a five-point Likert scale (see 

Figure 26). Participants reported a median digital literacy score of three (range: two – 

five). In addition, five of the seven participants reported they use digital technology 

multiple times per day, with two reporting they use it at least once per day. Although 

there was an even range of self-reported digital literacy, the high level of engagement 

may indicate participants are more literate than they perceive. If ExerciseGuide UK 

was designed and the usability was assessed by those with a good comprehension of 

digital technology, there may be elements that unintendedly result in missing potential 
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insights to promote engagement or user experience from those with limited technology 

experience.  

The results from the Think Aloud interviews were summarised and presented to the 

PPI group for review and further revisions. Collaborating with the PPI group to 

determine the need for revisions and use a collaborative approach to ensure clarity, 

comprehensiveness, and suitability in the revisions made. Similar to the early 

development of ExerciseGuide, the PBA encourages grounding changes with 

experience from those the intervention is aimed at, in this instance, lung cancer.  

The process of discussing and agreeing on the proposed revisions will now be 

delineated.  

5.3 Patient and Public Involvement Workshop Three 

The aim of the third Patient and Public Involvement (PPI) workshop three was to 

present suggested revisions for the usability Think Aloud study and collaboratively 

discuss potential revisions. The workshop was conducted via Zoom with three 

volunteers. The session was recorded with verbal consent from the volunteers. The 

recordings allowed the research team to refer back to ensure accurate decisions were 

captured and implemented. A PowerPoint (Microsoft Office, Version: 16.96.1, 2023) 

was created to present the critical feedback and proposed revisions initially suggested 

by the doctoral researcher.  

A method of prioritising revisions was established before the workshop. The model 

chosen for this was the Must, Should, Could, Would (MoSCoW) criteria (446). The 

MoSCoW model is a simple tool often used in developing digital interventions (447). 

The MoSCoW model is considered effective for communicating priorities across team 

members (446). The revisions were prioritised using the MoSCoW model based on if 

negative comments were likely to impact components of behaviour change or a 

precursor to behaviour change. These changes include but are not limited to 

engagement, persuasiveness, motivation, acceptability, and feasibility (448). 

Therefore, prioritising the components was vital to address those most essential to the 

intervention and possible impacts on behavioural change (449, 450). The MoSCoW 

model and definitions can be found in Appendix 11 (13.11). 
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Of the 41 comments negative comments recorded from the Think Aloud interviews, 

24 (with suggested revisions from the doctoral researcher) were presented and 

discussed with the PPI group. The remaining 17 comments were not discussed with 

the group due to requiring fundamental changes to the code or suggestions that were 

unachievable at the given time. Therefore, it was decided to focus on the 24 comments 

to the PPI group to best utilise time and effort on the comments which would benefit 

most from PPI input.  

The comments discussed with the PPI group can be seen in the Table of Change (see 

appendix 13.2), with all items discussed stated in the Agreed Change column.  

Table 14 below provides a summary of the themes for only the negative comments.  

Table 14: The number of critical occurrences within a theme was recorded. 

Theme Count (%) 
Information Required  12 (24.39%) 
Understanding and Clarity 10 (29.27%) 
Functionality 6 (14.63%) 
Preferences 8 (19.51%) 
Visual 5 (12.20%) 
Total 41 

 

The rationale behind providing the initial revisions from the doctoral researcher was 

two-fold. Firstly, proposing changes can reduce the time spent developing new 

revising methods. If an initial change is proposed, it will be a possible revision which 

can either be agreed upon or lay the groundwork for further revision. Secondly, it was 

worth exploring whether the revisions suggested by the researcher responsible for the 

website's content were relevant and appropriate to the target population. This aims to 

reduce the potential repeat of usability errors from what the research team perceive 

may work. In fact, of the initially suggested revisions from the doctoral researcher, the 

PPI group disagreed with 56%.  

5.4 PPI Reporting  

5.4.1 PPI Background 

PPI in health and social care research has become an important priority in recent years 

(451). Healthcare systems worldwide recognise the need to include patients and the 
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public in the design and conduct of research studies (452). Historically, research was 

conducted "on" patients without much consideration for their preferences or 

perspectives. However, there is a growing understanding that incorporating insights 

from patients and the public can improve health research's quality, relevance, and 

impact (451, 453). 

The underlying rationale for PPI is that patients and the public have experiential 

knowledge of living with a health condition that provides a unique and valuable 

contribution to the research process. Their involvement can help ensure that research 

that is usable, understandable, and relevant for potential participants. There are good 

standards of practice within the UK for PPI, such as Inclusive Opportunities, Working 

Together, Support and Learning, Governance, Communication, and Impact. 

In the UK, major funders of health research, such as the National Institute for Health 

Research, have made PPI a requirement for funding. Policy initiatives such as 

INVOLVE have also promoted greater public involvement in the NHS. Moreover, 

Local INVOLVE hubs have been set up, with the Hull York Medical School (HYMS) 

being fortunate to have their own INVOLVE PPI hub. However, progress is still being 

made in meaningfully and consistently integrating PPI across different health research 

disciplines. There are also questions about how to evaluate the impact and outcomes 

of PPI. Nevertheless, the field is rapidly evolving with an increasing commitment to 

patient-focused research. 

5.4.2 Summary Purpose of PPI 

Within the adaption and redevelopment of ExerciseGuide UK, PPI played a critical 

role. Three online PPI workshops were conducted via Zoom over the course of 

iteration of ExerciseGuide UK. Participants were individuals living with lung cancer 

or those who cared for someone with lung cancer, providing crucial lived experiences 

and perspectives. 

The aim of the initial workshop was to explore the views and understanding of 

physical activity (PA) and digital technology for those LWBLC and discuss the 

potential design, important features, and content for ExerciseGuide UK. The second 

PPI workshop aimed to discuss four main items with the four attending members, 1) 

patient-facing documents for the feasibility study (study three), 2) Think Aloud 
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interview tasks, 3) website development, and 4) methods of recruitment. Between 

workshops two and three, a Think Aloud usability study was conducted. The results 

from this usability study were presented back to the PPI group at workshop three, 

before making any revisions. This enabled participants to actively evaluate and inform 

changes to optimise app usability and user experience. In the third workshop, the 

updated prototype was presented for final, participatory decisions on refining app 

content and functionality. 

Overall, the iterative, interactive PPI process placed patients at the centre of co-

creating an intervention tailored to their needs and priorities. The PPI group became 

part of the research team. The virtual workshops provided flexible involvement, while 

the usability study empowered participants to directly shape site improvements using 

their lived expertise. This PPI integration enhanced the quality and relevance of 

ExerciseGuide through collaborative development.  

To promote transparency of the PPI conducted throughout this doctoral research, the 

PPI process has been reported in detail below. 

5.4.3 Guidance for Reporting Involvement of Patients and the Public and 

Evaluation  

PPI is a tertiary aspect of the thesis opposed to a primary focus of the adaption of 

ExerciseGuide UK. Numerous standard reporting guidelines have been developed, 

such as Consolidated Standards of Reporting Trials (CONSORT) and Standard 

Protocol Items: Recommendations for Interventional Trials (SPIRIT). In 2011, 

Staniszewska et al. developed the first guidance for reporting PPI, the Guidance for 

Reporting Involvement of Patients and the Public (GRIPP) (Staniszewska et al., 2011). 

Though, this guidance lacked input from the wider academic and PPI community, 

which is acknowledged as a vital step in developing guidance (Moher et al., 2010). 

Therefore, in 2017, Staniszewska et al. achieved international consensus and 

developed the GRIPP2 (Staniszewska et al., 2017). The GRIPP2 comes in long-form 

(GRIPP2-LF), comprised of 34 items and short-form (GRIPP2-SF), comprised of five 

items. The GRIPP2-SF will be used as a checklist within this thesis. The short form 

can be found in Table 15Error! Reference source not found.. The six domains 
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presented by UK Standards for Public Involvement will be discussed for the PPI 

conducted as part of this doctoral degree. 

5.4.3.1 GRIPP2-SF 

The GRIPP2-SF was used to illustrate key items of the PPI workshops. The use of the 

GRIPP2-SF was to ensure this doctoral thesis met the international criteria to promote 

transparency and over quality of PPI. In this thesis, the GRIPP2-SF was used 

retrospectively to ensure quality of the PPI and contribute to impact analysis.  

Table 15: GRIPP2 short form (454) 

Section and topic Item Reported in chapter  
1: Aim  Report the aim of PPI in the study Workshop One, Two, and 

Three: Chapter 5 
2: Methods Provide a clear description of the 

methods used for PPI in the study 
Workshop One, Two, and 
Three: Chapter 5 

3: Study results Outcomes — Report the results of 
PPI in the study, including both 
positive and negative outcomes 

Workshop One, Two, and 
Three: Chapter 5 

4: Discussion and 
conclusions 

Outcomes — Comment on the 
extent to which PPI influenced the 
study overall. Describe positive 
and negative effects 

Workshop One, Two, and 
Three: Chapter 5 

5: 
Reflections/critical 
perspective 

Comment critically on the study, 
reflecting on the things that went 
well and those that did not, so 
others can learn from this 
experience 

Workshop One, Two, and 
Three: Chapter 5: Section 
5.4.4 - 5.4.5 

Note: PPI: Patient and Public Involvement  
 

 

5.4.4 UK Standards for Public Involvement  

The UK Standards for Public Involvement have need developed and designed to 

enhance the quality, reporting, and consistency of PPI within research.  

Patient and public involvement in research can be defined according to the UK 

Standards for Public Involvement as: 

“Research being carried out ‘with’ or ‘by’ members of the public 

rather than ‘to’, ‘about’ or ‘for’ them.” (455) 
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Six standards create the UK Standards for Public Involvement. Each standard will be 

delineated below with reference to the three workshops as part of this doctoral degree:  

5.4.4.1 Inclusive Opportunities  

The UK Standards for Public Involvement state that to achieve inclusive opportunities, 

researchers must:  

“Offer public involvement opportunities that are accessible and that 

reach people and groups according to research needs” (456) 

Accessibility was a core aspect addressed in the development of the PPI workshops. 

Due to the COVID-19 pandemic, workshops were transitioned from in-person to 

online. Of all the existing online video and teleconferencing software available, Zoom 

(institutional access via the University of York) was used due to no sign-up or 

registration required. Moreover, individuals had the opportunity to call in via 

telephone if videoconferencing was not possible for them. In order to mitigate any out-

of-pocket expenses, volunteers were able to reclaim expenses for participation in the 

workshops. To facilitate the availability of volunteers, some sessions were held within 

two parts. Information flyers for the PPI were disseminated via social media (e.g., 

Twitter and Facebook), directly to support groups for those LWBLC, and through a 

local PPI network (Involve Hull). The shift to online recruitment and delivery methods 

due to the COVID-19 pandemic meant that those who did not have internet access or 

were not comfortable with online meetings might have been excluded. 

5.4.4.2 Working Together  

As part of the ‘Working Together’ standard, the UK Standards for Public Involvement 

states researchers must: 

“Work together in a way that values all contributions, and that 

builds and sustains mutually respectful and productive 

relationships” (456) 

Throughout this doctoral degree, a focus has been to involve those with lived 

experiences of LWBLC. This follows the guidance put forward by the PBA and 

creates a critical component of the adaptation of ExerciseGuide. Following the first 

two workshops, a summary document was provided to all volunteers with a traffic 
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light depiction of what we can, would like to, and cannot do to the website based on 

their feedback (see appendix nine (13.8).  

With the swift transition to delivering the workshops online instead of in-person, the 

planned activities were reviewed with the HYMS PPI coordinator (HR) supporting 

this PPI. A variety of activities were planned to promote different working methods, 

such as group discussions, games, and drawing exercises.  

Before engaging in any activities, time was spent getting to know the volunteer 

members. All PPI volunteers were given the opportunity to meet with JC prior to the 

workshops to discuss the nature and rationale behind the PPI for this research. This 

initial conversation aimed to provide potential volunteers with all relevant information 

to decide about being involved and build a rapport with them prior to meeting other 

members. Ongoing communication with the PPI members was a priority within the 

design and approach of workshops. Workshops were often months apart, and concern 

was noted regarding potential dropouts. JC provided a bi-monthly update to all PPI 

members to ensure communication was provided to all PPI members.  

The efforts made to create and facilitate a comfortable and safe space were paramount 

to promoting collaboration, not only among PPI members but also with the research 

team. Moreover, some PPI members agreed to continue working with the research 

team on additional studies (CanBenefit II and CANFit).  

5.4.4.3 Support and Learning  

As part of the ‘Support and Learning’ standard, the UK Standards for Public 

Involvement states researchers must 

“Offer and promote support and learning opportunities that build 

confidence and skills for public involvement in research” (456) 

Supporting those interested in being a part of the PPI workshops was a primary aim of 

the research team and PPI coordinator. Initially, the PPI workshops were planned to 

be conducted face-to-face at either the Allam Medical Building at the University of 

Hull or Castle Hill Hospital. Funds were secured through the PPI coordinate at HYMS 

to reduce financial loss due to involvement in PPI (e.g., mileage and parking). 

However, due to COVID-19, the PPI swiftly transitioned to online delivery via Zoom. 



 

179 

However, alternative methods of involvement were offered, such as telephone or 

mailing interested volunteers. Though, digital technology, telephones, and mailing all 

have potential costs. Therefore, to reduce any financial concerns, those involved in the 

Zoom workshops were able to submit a reimbursement form for data usage (broadband 

or mobile data) and supplementary costs (e.g., childminding). For those engaging via 

telephone, call costs could be reimbursed. A completed return envelope would be 

included for those who engaged via mailouts. Offering alternative methods of 

involvement with reimbursements aimed to allow anyone interested to take part by 

reducing potential barriers. Furthermore, emotional support for PPI members was a 

critical component of the planning and delivery of all workshops.  

Discussing cancer can elicit a vast array of emotions for those living with or affected 

by the disease. Cancer is globally a leading cause of death, with symptoms including 

cancer-related fatigue, pain, and an overall reduction in QoL. Moreover, cancer may 

lead to psychological impacts such as depression and anxiety. However, those 

LWBLC are reported to have higher unmet supportive care needs and physical 

impairments than those with other common cancer (e.g., prostate, breast, skin, and 

bowel cancers) (457). Hence, discussing lung cancer may have been a sensitive and 

emotional topic for some. To promote emotional support, PPI members were informed 

that following any workshop, they were able to contact the facilitator (JC) to discuss 

any support needs further. 

Additionally, members were informed that if they needed time away from any 

conversation, they were able to mute their disable their microphones and cameras (if 

on Zoom) or request some time (if on the phone) to collect their thoughts before either 

addressing the topic which led to the emotional response or progressing to the next 

topic. Lastly, an outline of the sessions was disseminated to the members at least one 

week prior to the workshop. The outline illustrated the topics planned for discussion 

and some tasks. Members were informed if they would like any additional information 

regarding a topic or task to contact the PPI facilitator (JC). This aimed to reduce any 

unexpected topics of discussion which may cause distress.  

The purpose of the PPI was to explore the views and thoughts of those living with and 

affected by lung cancer on digital technology and physical activity on a broad level 

and working towards the design of an intervention and iterative adaptation of 
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ExerciseGuide UK. In addition to reducing potential barriers and ensuring emotional 

support, it was an important aim of the PPI not purely to seek information but to 

provide a mutually informative learning and sharing environment. Although there was 

an overarching aim to the PPI, it was important to create an environment where 

individuals could speak freely and learn. This was implemented into the workshop’s 

presentations, where information was not solely sought out but shared with PPI 

members.  

5.4.4.4  Governance  

In order to achieve governance through PPI, the UK Standards for Public Involvement 

state researchers must:  

“Involve the public in research management, regulation, leadership 

and decision making” (456) 

This doctoral degree is funded through a Studentship as part of the TRANSFORM 

endowment from Yorkshire Cancer Research. Within this endowment, funds have 

been allocated for PPI. The PPI funds provided the opportunity to provide a budget 

for expenses (e.g., broadband or travel costs) and fees (e.g., thank you payments) for 

all volunteers.  

PPI within our research institute is overseen by a steering committee, which regularly 

reviews our strategy and action plan for public involvement. The approach to PPI 

followed in this doctoral study was based on our wider strategy, supported by our PPI 

Coordinator. Furthermore, each PPI workshop conducted throughout this doctoral 

degree was followed by a reflective meeting. Summary notes were formed and 

disseminated to the PPI members during this meeting. Moreover, surveys via Qualtrics 

were sent to the PPI members to promote feedback. 

5.4.4.5  Communications 

The UK Standards for Public Involvement states to achieve the standard of 

‘Communication’ states researchers must: 

“Use plain language for well-timed and relevant communications, 

as part of involvement plans and activities” (456) 
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The recourses and content developed for the PPI workshops used lay language, and 

definitions and examples were provided where the complex language was used. 

Outlines of the workshops were sent to PPI members one week prior to our meeting, 

and the resources were available upon request. Following the first and second PPI 

workshops, members were sent a questionnaire via Qualtrics to report back on the 

workshops. This feedback was anonymous and used to revise the subsequent 

workshops.  

5.4.4.6  Impact 

The last of the six standards set out by the UK Standards for Public involvement is 

‘Impact’. In order to achieve impact, researchers must: 

“Seek improvement by identifying and sharing the difference that 

public involvement makes to research” (456) 

Within this doctoral thesis, the aims and methods of PPI has been clearly delineated, 

and the outputs from the first and second workshop are presented in appendix eight 

(see appendix 13.8. The outputs from workshop three comprise of the accepted 

revisions detailed in the table of change (see appendix two (13.2)). Throughout the 

iterative development process, the accepted revisions were acted on and demonstrated 

back to the PPI group and the changes not accepted were reported back with a reason. 

In addition to PPI being a pivotal component of this doctoral research, the impact on 

the PPI members was positive. During feedback and discussions, PPI members 

referenced their satisfaction and interest in being involved in research design and 

adaption. Moreover, I have learned a lot from facilitating the workshops with those 

living with and affected by lung cancer.  

5.4.4.6.1 PPI Group Reflection 

Members of the ExerciseGuide UK PPI group commented they enjoyed to PPI 

throughout the development of ExerciseGuide UK. Members of the group highlighted 

that participating in PPI itself had expanded their understanding and appreciate of how 

PPI can be carried out in health research.  

In addition to contributing their voice and experience, they felt confident and 

empowered to help shape the research, ensuring it was appropriate, relevant, and 



 

182 

meaningful. Moreover, two PPI members commented that focusing on lung cancer for 

ExerciseGuide UK positively influenced their perceptions and experience of lung 

cancer.  

This collaboration between the doctoral researcher and the PPI group provided 

insights that advanced this research while simultaneously educating and uplifting the 

PPI members. Promoting an environment wherein members are given the space to 

share the voice of lived experience to contribute underscores the reciprocal nature of 

meaningful PPI, through acknowledging PPI members have expertise which the 

research team may not.  

5.4.4.6.1.1 Doctoral Student Reflection 

Patient and public involvement (PPI) was integral to the redevelopment of 

ExerciseGuide into ExerciseGuide UK and the developing of new content tailored for 

those living with and beyond lung cancer. I initially revised ExerciseGuide to align 

with the most recent research on healthy lifestyles and behaviour change for the 

intended demographic (those LWBLC). In retrospect, creating a PPI group before 

starting the redevelopment would have allowed for a more collaborative, participatory 

approach from the beginning. The lived experiences of patients and carers may have 

led to selecting the most important material and features to develop. By concentrating 

on the components consumers believed to be most valuable and useable, efficiency 

may have been improved. Once an initial ExerciseGuide UK prototype was ready, it 

was presented to the PPI group for comments. While earlier involvement would have 

been ideal, the PPI contributions still provided critical insights to enhance 

ExerciseGuide UK’s acceptability, relevance and usability for those LWBLC. 

As a doctoral student, seeking advice from supervisors and academics’ is typical. 

However, seeking advice from PPI members is often less typical at this level. 

Throughout the first presentation of ExerciseGuide UK to the PPI group, it was 

challenging to hear those intended target users critiquing ExerciseGuide UK following 

extensive efforts to redevelop it. Integrating lived experience benefits research by 

generating more relevant, appropriate, and user-friendly designs. Furthermore, it 

provides invaluable learning for emerging researchers, such as doctoral students, on 

partnering with patients and involving them in the research process. In the case of 

ExerciseGuide UK, the feedback gained from the PPI group helped create a user-
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friendly and relevant website and accelerated my learning as a doctoral student. 

Although initially challenging to hear, including the PPI group within a user-centred 

design process was highly valuable. 

5.4.5 Summary of PPI Evaluation 

Patient and public involvement has been a core component of this doctoral degree. PPI 

has had a substantial impact on this research and the adaption of ExerciseGuide UK. 

The final standard of the UK Standards for Public Involvement is ‘Impact’. 

Throughout this chapter, the impact of PPI has been illustrated. However, importantly, 

this chapter has allowed reflection on the practice of PPI in the adaption of 

ExerciseGuide UK and the development of interventions. The PPI members 

throughout this doctoral degree brought a wealth of knowledge and experience that 

someone who has not lived with lung cancer would personally relate to.  A 

collaborative decision-making process with the PPI members was taken for the final 

revisions to ensure the changes proposed from the Think Aloud interviews were 

appropriate to address the comments made.  

Following the evaluation of insights gathered from the PPI, attention can move to the 

summary of the final prototype of ExerciseGuide UK. ExerciseGuide UK has been 

literately developed with and shaped by feedback and form the usability participants 

and the PPI group. 

5.5 Summary of Final ExerciseGuide UK Prototype 

Following the agreed changes with the PPI group and research team, the final 

prototype of ExerciseGuide UK was created. The final version consisted of 18 

modules which covered PA and safety, self-monitoring, healthy lifestyle resources, 

and supplementary information. Behaviour change techniques and mechanisms of 

action were integrated into modules were possible to promote behaviour change. A 

mechanism of action refers to the underlying mechanisms that impact behaviour (458). 

See Table 16 for a list of all modules, tailoring process, and mechanisms of action.
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Table 16: List of all modules and description, tailoring process, and mechanism of action for ExerciseGuide UK.  

Module Module Description Tailoring Mechanism of Action Mapped to BCTs Application in 
ExerciseGuide UK  

Getting Started Introductory module to 
the website. 
Demonstrating how to use 
and navigate the website.  

No tailoring • Knowledge 
• Self-Efficacy 

• Health 
consequences 
(BCT 5.1) 

ExerciseGuide UK utilised 
videos and reinforcing 
messages to build 
Knowledge (MoA) and 
enhance Self-Efficacy 
(MoA), applying 
Information about health 
consequences (BCT 5.1) to 
demonstrate app usage and 
benefits 

Physical 
Activity 
Programme 

Provide a personally 
tailored physical activity 
programme in two 
sections. Section one will 
cover week one to week 
three. Section two will 
cover week four to week 
eight. Additionally, 
introductory safety 
information is provided. 

Tailoring was 
based on pre-set 
questions which 
covered prior 
physical activity 
and exercise 
experience, 
physical health 
limitations.  

• Knowledge 
• Self-Efficacy 
• Intentions 

• Goal setting: 
behaviour (BCT 
1.1) 

• Problem Solving 
(BCT 1.2) 

• Goal setting 
outcome (BCT 
1.3)  

• Health 
consequences 
BCT 5.1) 

• Instruction on 
how to perform 
the behaviour 
(BCT 4.1) 

Personalised exercise 
programmes were designed 
to increase Knowledge, 
Self-Efficacy, and Intentions 
(MoAs) through Goal 
setting (BCT 1.1), Action 
planning (BCT 1.2), and 
Instruction on how to 
perform the behaviour (BCT 
4.1) 
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Module Module Description Tailoring Mechanism of Action Mapped to BCTs Application in 
ExerciseGuide UK  

 

SMART Goals Provide information 
regarding SMART goals. 
Linked to the Action Plan. 
Participants will set their 
own SMART goal. 

Personalised 
introduction with 
messaged based 
on previous goal 
setting habits.  

• Knowledge 
• Goals/Behavioural 

Regulation  
• Intentions 
• Motivation 

• Goal setting: 
behaviour (BCT 
1.1) 

• Problem Solving 
(BCT 1.2) 

• Goal setting 
outcome (BCT 
1.3). 

Educational content on 
SMART goals aimed to 
enhance Knowledge, 
Goals/Behavioural 
Regulation, and Motivations 
(MoAs) using Goal setting 
(BCTs 1.1, 1.3) and 
Problem solving (BCT 1.2) 

Action Plan Supported by the SMART 
goals module, the Action 
Plan guides participants to 
set a personally relevant 
and meaning plan to 
achieve their SMART 
Goal. 

Not tailored. 
Participants are 
guided to set an 
Action Plan with 
specific 
questions. 
Ultimately setting 
a personalised 
action plan. 

• Goals/Behavioural 
Regulation 

• Intentions 
• Motivation 
 

• Goal setting: 
behaviour (BCT 
1.1) 

• Action planning 
(BCT 1.4) 

• Self-monitoring 
of behaviour 
(BCT 2.3)  

• Feedback on 
behaviour (BCT 
2.2) 

• Intrinsic 
motivation (BCT 
10.3) 

Interactive SMART goal 
setting enhanced 
Knowledge and Motivations 
(MoAs) via Goal setting 
(BCT 1.1) and Adding 
objects to the environment 
(BCT 12.5) for tangible 
action planning 

Exercise 
Safety 

Provide safety 
information for those 
LWBLC regarding being 

Further in-depth 
guidance is 
provided for 
specific health- 

• Knowledge 
• Self-Efficacy 
• Beliefs about Capabilities 
• Needs 

• Health 
consequences 
(BCT 5.1) 

Safety tips increased 
Knowledge and Self-
Efficacy (MoAs) through 
Information about health 
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Module Module Description Tailoring Mechanism of Action Mapped to BCTs Application in 
ExerciseGuide UK  

physically active and 
engaging in exercise.  

and cancer-
related concerns.  

• Perceived 
Susceptibility/Vulnerability 

• Persuasion to 
boost self-
efficacy (BCT 
15.1) 

• Problem solving 
(BCT 1.2) 

consequences (BCT 5.1) 
and self-efficacy (BCT 
15.3) for safe exercise 
practices 

Exercise 
Benefits 

Provide informative 
content surrounding 
benefits of physical 
activity for those 
LWBLC.  

Health issues and 
cancer-related 
side effects which 
may be improved 
via physical 
activity and 
exercise. 

• Knowledge 
• Optimism 
• Self-Efficacy 
• Intentions 
• Motivation 
• Beliefs about Consequences 

• Health 
consequences 
(BCT 5.1) 

• Encouraging 
about past 
success (BCT 
15.2) 

• Intrinsic 
motivation (BCT 
10.3) 

• Material reward 
(BCT 10.2) 

• Information 
about emotional 
consequences 
(BCT 5.6) 

• Information 
about health 
consequences 
(BCT 5.1) 

• Information 
about social and 
environmental 

Module to discuss exercise 
benefits aimed to enhance 
Knowledge, Optimism, and 
Self-Efficacy (MoAs) via 
Information about health 
consequences (BCT 5.1) 
and Information about 
emotional consequences 
(BCT 5.6). 
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Module Module Description Tailoring Mechanism of Action Mapped to BCTs Application in 
ExerciseGuide UK  

consequences 
(BCT 5.3) 

Motivation Content surrounding 
motivation, barriers and 
enablers to physical 
activity, and habit 
formation. 

Identify and 
assistive feedback 
on specific 
barriers to 
physical activity 
and exercise.  

• Emotion 
• Attitude towards the 

Behaviour 
• Values 
• Motivation 
• Automaticity 

• Regulation of 
emotions (BCT 
11.2),  

• Stress 
management 
(BCT 11.3) 

• Pros and cons 
(BCT 9.1) 

• Values 
clarification 
(BCT 13.1) 

• Prompts and cues 
(BCT 7.1) 

• Intrinsic 
motivation (BCT 
10.3) 

Motivational strategies 
addressed Emotion and 
Attitude towards the 
behaviour (MoAs) through 
Reducing negative emotions 
(BCT 11.2) and 
Identification of self as a 
role model (BCT 13.1). 

Tracking 
Module 

Provides an opportunity 
for self-monitoring of 
exercise and healthy 
lifestyle behaviours and 
outcomes.  

No tailoring • General Attitudes/Beliefs 
• Self-regulation  

• Persuasive 
communication 
(BCT 5.4) 

• Information 
about emotional 
consequences 
(BCT 5.6) 

• Self-monitoring 
of behaviour 
(BCT 2.3) 

Weekly tracking fostered 
Self-Regulation (MoA) 
using Feedback on 
behaviour (BCT 2.2) and 
Self-monitoring of 
behaviour (BCT 2.3) via 
visual progress graphs. 
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Module Module Description Tailoring Mechanism of Action Mapped to BCTs Application in 
ExerciseGuide UK  

• Feedback on 
behaviour (BCT 
2.2) 

Other 
Activities 

Covers information 
regarding what is physical 
activity, exercise, and 
physical fitness. Further 
information regarding 
non-conventional 
activities and exercises.  

Tailored 
information 
provided around 
methods of 
getting in ‘other’ 
types of activities 
within their daily 
lives. 

• Knowledge 
• Optimism 
• Self-Efficacy 
• Intentions 

• Instruction on 
how to perform 
the behaviour 
(BCT 4.1) 

• Health 
consequences 
(BCT 5.1) 

• Reduce negative 
emotions (BCT 
11.2) 

Expanding exercise 
understanding increased 
Knowledge and Self-
Efficacy (MoAs) with 
Instruction on how to 
perform behaviour (BCT 
4.1) and Reducing negative 
emotions (BCT 11.2) 

Health 
Lifestyles 

Provide informative 
content, both generally 
and lung cancer specific 
regarding lifestyle factors 
which may increase 
health-related quality of 
life. 

Tailored 
information based 
on treatment type 
and lifestyle 
habits (smoking, 
alcohol, sleep, 
activity minutes), 
and personal 
values  

• Knowledge 
• Optimism 
• Self-Efficacy 
• Intentions 
• Motivation 
• Beliefs about Consequences 

• Instruction on 
how to perform 
the behaviour 
(BCT 4.1) 

• Health 
consequences 
(BCT 5.1) 

• Information 
about emotional 
consequences 
(BCT 5.6) 

Lifestyle advice was 
provided to boost 
Knowledge, Optimism, and 
Self-Efficacy (MoAs) using 
Information about health 
consequences (BCT 5.1) 
and Emotional 
consequences (BCT 5.6) 

Breathlessness Provide foundational 
information of what is 
breathlessness, causes, 
and exercises to help 

No tailoring  • Knowledge 
• Self-Efficacy 

• Instruction on 
how to perform 
the behaviour 
(BCT 4.1) 

Information on 
breathlessness aimed to 
increase Knowledge and 
Self-Efficacy (MoAs) 
through Instruction on how 
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Module Module Description Tailoring Mechanism of Action Mapped to BCTs Application in 
ExerciseGuide UK  

(both video and written 
demonstrations).  

• Health 
consequences 
(BCT 5.1) 

• Information 
about emotional 
consequences 
(BCT 5.6) 

to perform the behaviour 
(BCT 4.1) and Information 
about health consequences 
(BCT 5.1) 

Mental Health Provides an introduction 
to mental health and lung 
cancer. Additionally, this 
module provides multiple 
links to external sources 
which discuss lung cancer 
and mental health related 
factors.  

No tailoring • Knowledge 
• Signage and Support 
 

• Social support 
(unspecified) 
(BCT 3.1) 

• Social support 
(practical) (BCT 
3.2) 

• Prompts/cues 
(BCT 7.1) 

• Reduce negative 
emotions (BCT 
11.2) 

Mental health resources 
were linked to Knowledge 
and Support (MoAs) via 
Social support (unspecified) 
(BCT 3.1) and Prompts/cues 
(BCT 7.1) to encourage 
engagement with supportive 
materials 

Note: LWBLC: Living with and beyond lung cancer; SMART: Specific, Measurable, Attainable, Realistic, Time-Bound.  

sBCT; Behaviour Change Techniques taken from the The Behavior Change Technique Taxonomy (v1) of 93 Hierarchically Clustered Techniques (459)  
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Throughout the 18 modules, information is provided in small portions to promote short 

reading times and increased levels of attention.  Vercruyssen (1996) has reported older 

adults may have difficulties maintaining attention over longer periods of time (460). 

Given the nature of those LWBLC being older adults, this recommendation was 

implemented into ExerciseGuide UK. Though, there relevant information does exist 

which can complement the information presented in the core 18 modules. Thus, 

hyperlinks were used to allow referencing to external sources. Furthermore, additional 

resources which were excluded from the core 18 modules but were thought to be useful 

and complementary were stored in the Extra Information section. There were 16 pages 

provided in the Extra Information page. A list of these modules can be found in 

appendix 13 (see appendix 13.12).   

 

5.6 Summary of Chapter Five   

This chapter provides an overview of the initial adaptation process and subsequent 

usability testing of the ExerciseGuide UK platform through Think Aloud interviews.  

The first PPI workshop explored three main themes concerning PA, lung cancer, and 

digital technology: 1) PA and exercise knowledge, 2) barriers and facilitators to PA, 

exercise, and digital technology, and 3) website design and features. This workshop's 

insights provided the foundations for the early adaptation of ExerciseGuide UK. 

During this phase, key inequalities in eHealth for those LWBLC were identified and 

discussed.  

Subsequently, a second PPI workshop was held to review the adaptations made to 

ExerciseGuide based on the initial feedback. Five key themes were explored during 

this workshop: 1) the PA questionnaire, 2) methods of recruitment, 3) ExerciseGuide 

UK walkthrough and website architecture, 4) mental health module, and 5) nutritional 

information. Additionally, feedback was gathered from the PPI group on four ethics 

documents between the two workshops (the ethics lay summary, Think Aloud tasks, 

participant information sheet, and participant informed consent form). 

The primary aim of the subsequent Think Aloud interviews was to understand 

ExerciseGuide UK’s usability during its iterative development. Seven participants 
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completed the interviews via Zoom, using screen sharing. As demonstrated by the 

researcher, they performed a practice run to familiarise themselves with thinking 

aloud, followed by completing six predefined tasks and one open-choice task related 

to using ExerciseGuide UK. These tasks were previously agreed upon with the PPI 

group. 

Key insights from these interviews informed the design of ExerciseGuide UK. It was 

rated as usable, surpassing the predefined usability threshold of 68 with a system 

usability score of 72. Five key themes emerged: 1) functionality, 2) 

understanding/clarity, 3) visual design, 4) needed information, and 5) preferences. 

Common usability issues identified included small images, unclear naming, and the 

need for easier contact with the research team. 

The findings were presented back to the PPI group, int he third and final PPI workshop, 

for a collaborative discussion on possible iterations. The researcher suggested changes 

based on each comment from the group, and together, they decided which changes to 

implement. The benefits of using Think Aloud interviews included real-time usability 

analysis, engagement with real use, concurrent and retrospective thinking aloud, visual 

context, and collaboration with the PPI group. Overall, this method provided essential 

insights that directly influenced iterative improvements to the design and usability of 

ExerciseGuide UK.  
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Chapter 6 Feasibility and Acceptability of ExerciseGuide 

UK for those Living with and Beyond Lung Cancer: A 

Mixed-Methods Study 

6.1 Introduction 

This chapter will report the introduce the examination of the feasibility and 

acceptability of ExerciseGuide UK. The methods for this study are presented in 

Chapter 4 (section 4.5.2). 

The two subsequent chapters (Chapter 7 and Chapter 8) will discuss the quantitative 

and qualitative findings separately. Chapter 7 will examine the feasibility data, to give 

insight into whether those living with and beyond lung cancer (LWBLC) were willing 

and able to use a digital-based platform to perform home-based tailored physical 

activity (PA) and complete supplementary modules. Chapter 8 will explore the 

acceptability data, to provide a better understanding of the thoughts, beliefs, and 

feelings of those who used the platform. Moreover, website engagement data was 

collected to explore the extent participants engaged with the website and modules. In 

addition, patient-reported outcomes were explored to see if it was feasible and 

acceptable to collect such data online and if any signal of change was observable 

between pre- and post-intervention timepoints. Finally, all participants were offered 

to participate in post-intervention interviews, to capture data pertaining to the 

participants’ experience using ExerciseGuide UK. 

Following Chapter 7 and Chapter 8, Chapter 9 will integrate the feasibility and 

acceptability findings, with outcomes reported throughout this thesis and the wider 

literature to answer the overarching research questions stated in Chapter 4 (section 

4.1). Finally, Chapter 10 will summarise and conclude this body of doctoral research, 

providing the foundation for the next key research stages.  

However, before discussing the quantitative and qualitative data, Table 17 explains 

what is meant my feasibility and acceptability for this study and how they are related 

to the thesis questions. 
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Table 17: The operational definition of feasibility and acceptability based on the Implementation Outcomes Framework(317) and their application within the the 

feasibility and acceptability study of ExerciseGuide UK.  

Term Implementation 
Outcomes 
Framework 
definition  

Operational definition 
applied to this doctoral 
degree 

Example within Thesis  Question within Thesis 

Feasibility The extent to 
which a new 
treatment or an 
innovation can 
be successfully 
used or carried 
out within a 
given agency or 
setting. 

Feasibility was examined 
by evaluating various 
practical aspects of 
implementing 
ExerciseGuide within the 
target setting. This 
involved analysing metrics 
that reflect the operational 
capacity to execute the 
intervention as planned. 

• Eligible ratio of recruitment: Analysed to 
determine the feasibility of recruiting 
participants 

 
• Retention rate: Measured to assess whether 

participants stayed engaged with the treatment 
over the study period 

 
• Recruitment rate: Evaluated the rate of enrolling 

participants as an indicator of feasibility 

• Is the ExerciseGuide UK 

feasible for those LWBLC in 

the UK?  

• What barriers exist for those 

LWBLC to engage in an online 

tailored physical activity 

platform?  

Acceptability  The perception 
among 
implementation 
stakeholders that 
a given 
treatment, 
service, practice, 
or innovation is 
agreeable, 

Acceptability was 
evaluated by collecting 
quantitative and qualitative 
data on participants' 
perceptions regarding 
ExerciseGuide UK. This 
aimed to gauge the 
approval and satisfaction of 
participants with 
ExerciseGuide UK. 

• Engagement with ExerciseGuide UK: 
Investigated how those LWBLC interacted with 
the platform, reflecting their acceptance 

 
• Perceptions of ExerciseGuide UK: Explored 

thoughts, beliefs, and feelings of participants 
about using the platform, indicating their 
psychological and emotional acceptance 

 

• Is ExerciseGuide UK 

acceptable for those LWBLC 

in the UK?  

• What barriers exist for those 
LWBLC to engage in an 
online tailored physical 
activity platform?  
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Term Implementation 
Outcomes 
Framework 
definition  

Operational definition 
applied to this doctoral 
degree 

Example within Thesis  Question within Thesis 

palatable, or 
satisfactory. 

• Impact of tailored physical activity programme: 
Assessed the acceptability based on perceived 
benefits and satisfaction with the programme 
for LWBLC 

 
• Perceived usability of ExerciseGuide UK: 

Explored how user-friendly LWBLC found the 
platform, which reflects its practical 
acceptability 

 
Note: LWBLC, Living with and beyond lung cancer 
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6.2 Feasibility and Acceptability Results 

The results for the feasibility and acceptability of ExerciseGuide UK is presented in 

the two following chapters. The chapters will independently cover the Quantitative 

(Chapter 7) and Qualitative (Chapter 8) data with a discussion and integration of 

overall findings in Chapter 9.  
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Chapter 7 Quantitative Results of Feasibility and 

Acceptability of ExerciseGuide UK  

7.1 Introduction 

This chapter will report the quantitative data on the feasibility and acceptability of the 

ExerciseGuide UK study. In addition to feasibility, Patient Reported Outcomes 

(PROs) are referred to as pilot effectiveness data for future research. PRO data can be 

found in Appendix Nineteen (13.18). The feasibility data provided insight into 

whether those living with and beyond lung cancer (LWBLC) were willing and able to 

use a digital-based platform to participate in a home-based tailored physical activity 

(PA) and complete supplementary modules. Quantitative acceptability data was 

valuable in ascertaining the thoughts, beliefs, and feelings of those who used the 

platform. Moreover, website analytic data was collected to explore engagement data 

to explore the extent to which participants engaged with the website and specific 

modules. In addition, PROs were explored to see if it would be feasible to do within 

this population using ExerciseGuide UK.  

7.2 Results 

7.2.1 Participant Characteristics  

One hundred and thirty patients LWBLC were screened for eligibility within clinic 

between January 2022 and May 2022. Of those 130, 59 were eligible for participation. 

Of the 59 eligible participants, 18 were consented to participate to the ExerciseGuide 

UK study. Participant characteristics are presented in Table 18. The participant flow 

throughout ExerciseGuide UK is presented in  Chapter 4 above (see Figure 10Error! 

Reference source not found.). 

Participants had a mean age of 65y ± 14.42y, with 10 participants registering as male 

(55.56%) and eight registering as female (44.46%). All participants where White 

British. The majority (83.3%) of participants where currently receiving treatment at 

the point of completing baseline measures. Current treatments were recorded for both 

sequential and concurrent treatments, with surgery being recorded if recent.  There 

was little variation in treatment types, with eight (44.4%) receiving immunotherapy, 
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seven (38.9%) receiving surgery, six (33.3%), receiving radiotherapy, five receiving 

chemotherapy (27.8%), and five receiving targeted drug therapy (27.8%).  

Table 18: Participant Characteristics 

 Total (n=18) 
Age 65 (±14.42) 

Height (cm) 172.24 (±10.58) 

Weight (kg) 86 (±23.57) 
Sex  
Male 10 (55.56%) 
Female  8 (44.44%) 
Ethnicity   
White British  18 (100%) 
Relationship Status   
Married / Common Law 12 (66.7%) 
In a relationship (not living together) 1 (5.6%) 
Single / Never married 1 (5.6%) 
Divorced / Separated 2 (11.1%) 
Widowed 2 (11.1%) 
Employment  
Employed (Full Time) 3 (16.7%) 
Employed (Part Time) 1 (5.6%) 
Employed (Casually) 0 (0%) 
Currently Unemployed 0 (0%) 
Retired 14 (77.8%) 
Student 0 (0%) 
Homemaker 0 (0%) 
Currently on Disability  0 (0%) 
Cancer Stage  
Stage I 0 (0%) 
Stage II 2 (11.1%) 
Stage III 2 (11.1%) 
Stage IV 3 (16.7%) 
Do not know 11 (61.1%) 
Currently Receiving Treatment   
Yes 15 (83.3%) 
Current Treatments  
Chemotherapy 5 (27.8%) 
Immunotherapy 8 (44.4%) 
Surgery  7 (38.9%) 
Targeted Drug Treatment 5 (27.8%) 
Radiotherapy  6 (33.3%) 
Previous Treatments   
Chemotherapy 7 (38.9%) 
Immunotherapy 6 (33.3%) 
Surgery  8 (44.4%) 
Targeted Drug Treatment 3 (16.7%) 
Radiotherapy  6 (33.3%) 
Comorbidities   
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 Total (n=18) 
Lung Disease 15 (83.3%) 
Diabetes 11 (61.1%) 
High Blood Pressure 13 (72.2%) 
High Blood Cholesterol 12 (66.7%) 
Arthritis  15 (83.3%) 
Stroke 8 (44.4%) 
Other Cancers 11 (61.1%) 
Angina  9 (50%)   
Depression 10 (55.6%) 
Lymphedema 8 (44.4%) 
Poor circulation to legs or feet 11 (61.1%) 
Smoking Status   
Never Smoker 4 (22.2%) 
Occasional Smoker 1 (5.6%) 
Ex-Smoker 13 (72.2%) 
Self-Reported Overall Health Rating   
Poor 2 (11.1%) 
Fair 8 (44.4%) 
Good 6 (33.3%) 
Very Good 2 (11.1%) 
Data are presented in n (%) or mean (SD). 

 

7.2.2 Intervention Feasibility  

7.2.2.1 Recruitment and Eligible:consent ratio  

Of the fifty-nine eligible patients approached, eighteen provided written informed 

consent, demonstrating a 30.5% consent rate. The Screen:Consent ratio was 3.3:1 (see 

Table 19).  

Table 19: Screened:consent ratio of patients seen in clinic by the doctoral researcher. 

Total 
Screened* 

Screened Recruited and 
consented 

Screened:Consent 
Ratio 

Consent Rate 
Percentage (%) 

130 59 18 3.3:1 30.5 

*Total patients screened only refers to patients who were screened for eligibility in their 
first instance.  

 
7.2.2.1.1 Ineligibility  

Seventy-one patients were deemed ineligible for the study. The reasons for 

ineligibility are recorded in Table 20. 
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Table 20: Reasons noted for ineligibility of those seen in clinic by the doctoral researcher.  

Reason Recorded Number of patients 
(%) 

Too frail and/or weak to participate in a physical activity study 
based on clinician judgement 

29 (40.85%) 

Was not able to read and/or write in English  3 (4.23%) 
Heart issue impairing physical activity  1 (1.41%) 
Did not have Lung Cancer 5 (7.04%) 
Patient reported no access to digital technology 18 (25.35%) 
Bone Mets 8 (11.27%) 
Currently in a trial which precluded involvement in additional 
trials. 

5 (7.04%) 

Recent Stoke (<1y) 1 (1.41%) 
Recent Heart Attack (<1y) 1 (1.41%) 
Total 71 (100%) 

 

Forty-one of the 59 eligible patients declined to participate. All patients were asked to 

provide a reason for non-participation. Ten patients did not wish to provide a reason 

for their decision to not enrol. The second and third most commonly provided reason, 

behind not wishing to disclose a reason, where patients felt “too weak and frail” 

(21.95%) and “Did not want to use digital technology” (19.51%). A summary of the 

reasons for decline are detailed in Table 21 below. 

Table 21: Overall themes for eligible patients who declined to enrol into the ExerciseGuide UK study. 

Reason Recorded Number of patients 
(%) 

Did not wish to provide a reason 10 (24.39%) 
Too weak and frail 9 (21.95%) 
Already active enough 3 (7.32%) 
Too frail and worried about performing physical activities 1 (2.44% 
Did not want to use digital technology 8 (19.51%) 
Too much currently going on 5 (12.20%) 
Wants to enjoy life and does not want to be involved in research 
study for physical activity 

2 (4.88%) 

Did not reply to follow up attempts 2 (4.88%) 
Was not interested in the study 1 (2.44% 
Total 41 (100%) 

 

7.2.2.2 Retention 

Of the 18 individuals recruited to the ExerciseGuide UK study, four did not complete 

the study duration, leading to a retention rate of 66.67%. This did not meet the pre-

defined criteria set out in this thesis of 85%. However, it is important to note the small 
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sample size. This highlights the impact of even a few dropouts on overall retention 

percentages. Specifically, three participants died during the study, and one participant 

withdrew due to a change in treatment and associated side effects, leading to an 

overwhelming situation. Despite these challenges, most participants who remained in 

the study expressed positive feedback regarding ExerciseGuide UK’s usability and 

engagement. This suggests that, while the retention rate was affected by circumstances 

largely beyond the control of the study design, ExerciseGuide UK was generally well-

received by those who could continue its use. These findings underscore the 

importance of considering the specific health challenges this population faces, as it 

has already been stated that this population has a substantial unmet symptom burden 

when interpreting retention rates in feasibility studies. 

7.2.2.3 Quantitative Acceptability  

Intervention acceptability was analysed both quantitatively and qualitatively. In this 

chapter, there will be a quantitative focus. The successive chapter (Chapter 8) will 

discuss the qualitative results.  

The acceptability was explored by collecting the Systems Usability Scale (SUS) and 

a platform review questionnaire post study.  

7.2.2.3.1 System Usability Scale Results 

The Systems Usability Scale (SUS) is a widely used metric for assessing the usability 

of a platform, with a score of 68% generally considered the threshold for acceptable 

usability. ExerciseGuide UK achieved a SUS score of 72.12% (± 14.15), indicating 

that it met the basic criteria for usability. However, it's important to note that this 

evaluation was based on a relatively small sample size of 13 participants. The 

distribution of scores was as follows. Summarised SUS data can be found in Table 22. 

A breakdown of each participant's score and adjective rating can be found in appendix 

16 (see appendix 13.16). Of the 13 participants, two scored ExerciseGuide UK 

‘Excellent’, seven scored it ‘Good, two scored it ‘Poor’, and two scored it ‘Awful’.  

Table 22: System Usability Scale Score post-ExerciseGuide UK. 

Adjective Rating (Grade) Score Count (%) SUS Scoring Threshold 
Excellent (A) 2 (15.38%) >80.3 
Good (B) 6 (53.58%) 68 – 80.3 
Ok (C) 0 (0%) 68 
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Poor (D) 2 (15.38%) 51 – 68 
Awful (F) 2 (15.38%) <51 

 

While the overall SUS score suggests ExerciseGuide UK was usable, the small sample 

size and the lack of assessment of participants' digital literacy or competency prior to 

their engagement are important limitations to consider. The Think Aloud study 

conducted during the design phase gathered information on digital literacy, which 

provided valuable insights into how participants' competencies may have affected their 

experience. Including such an assessment in this post-study evaluation could have 

helped understand whether digital literacy influenced the usability ratings, particularly 

given the divided nature of the feedback. 

The higher usability score is encouraging, yet the mixed individual ratings highlight 

the need for further exploration into user characteristics and their impact on usability 

perceptions. This would allow for targeted improvements and a more inclusive design 

that meets the individual users’ needs with varying levels of digital literacy. 

7.2.2.3.2 Post-Study Questionnaire: Platform Review 

During the final module, participants were encouraged to complete an evaluation of 

the platform via an integrated questionnaire. Questions were modelled off a previous 

iteration of ExerciseGuide (461) and the SUS to make questions more relevant and 

explicit to ExerciseGuide UK.  

When asked to rate statements from one to five (strongly disagree to strongly agree), 

ExerciseGuide UK consistently received high scores for aspects which would be 

considered important for acceptability (date given in mean scores (± standard 

deviation)). For example, participants reported they found the exercise prescription 

relevant (4.15 ± 0.99), easy to understand (4.38 ± 0.65), useful 4.23 ± 0.73), and to be 

of personal benefit 4.38 ± 0.65).  

Moreover, the majority of participants reported ExerciseGuide UK did not evoke 

negative emotions (1.54 ± 0.78) and when asked whether ExerciseGuide UK added 

burden to them personally, the majority strongly disagreed (1.62 ± 0.65).  

Although ExerciseGuide UK received positive scores, participants were mixed if they 

would like to continue to use ExerciseGuide UK (3.54 ± 1.33). However, the majority 



 

202 

did suggest ExerciseGuide UK would add value to cancer care and services (4.08 ± 

0.86) and would be easily integrated into routine care for those receiving a diagnosis 

of lung cancer (4.23 ± 0.83). 

A breakdown of all statements asked with mean score (± standard deviation, median 

score, and range is presented in Table 23.  

Table 23: Platform review summary of ExerciseGuide UK (n=13) 

Statement Mean Score 
(SD) 

Median 
Score 

Range 

The ExerciseGuide.org.uk website was credible 4.38 (± 0.65) 4 3 – 5 
The ExerciseGuide.org.uk website was relevant to 
me personally 

4.15 (± 0.99) 4 2 – 5 

The ExerciseGuide.org.uk website met my 
expectations 

3.85 (± 1.07) 4 1 – 5 

The ExerciseGuide.org.uk website content was 
easy to understand 

4.38 (± 0.65) 4 3 – 5 

The ExerciseGuide.org.uk website was interesting 4.23 (± 0.73) 4 3 – 5 
The ExerciseGuide.org.uk website was easy to use 
and navigate 

4 (± 1.15) 4 1 – 5 

The ExerciseGuide.org.uk website was 
unnecessarily complex 

2.15 (± 1.14) 2 1 – 4 

The ExerciseGuide.org.uk website features were 
well integrated 

3.92 (± 0.64) 4 3 – 5 

The ExerciseGuide.org.uk website was presented 
professionally, with appropriate content, colour, 
and images 

4.15 (± 0.69) 4 3 – 5 

The ExerciseGuide.org.uk website was of benefit 
to me 

4.38 (± 0.65) 4 3 – 5 

The ExerciseGuide.org.uk website evoked 
negative emotions 

1.54 (± 0.78) 1 1 – 3 

The modules were useful to me 4.23 (± 0.73) 4 3 – 5 
The action planning tool / activity was useful to me 4.08 (± 0.64) 4 3 – 5 
The resources Extra Information/Library was 
useful to me 

3.77 (± 1.09) 4 1 – 5 

The ExerciseGuide.org.uk website helped me to 
identify my physical activity goals 

4.38 (± 0.65) 4 3 – 5 

The ExerciseGuide.org.uk website has changed 
my attitude toward participating in physical 
activity throughout the cancer journey 

3.77 (± 0.93) 4 2 – 5 

The ExerciseGuide.org.uk website has increased 
my confidence to participate in physical activity 

4.08 (± 0.86) 4 3 – 5 

The ExerciseGuide.org.uk website added 
additional burden on me personally 

1.62 (± 0.65) 2 1 – 3 

The ExerciseGuide.org.uk website is something I 
would like to continue to use on a regular basis 

3.54 (± 1.33) 4 1 – 5 

The ExerciseGuide.org.uk website added (or 
would add if you are post treatment) value to my 
cancer care and service 

4.08 (± 0.86) 4 3 – 5 
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Statement Mean Score 
(SD) 

Median 
Score 

Range 

The ExerciseGuide.org.uk website could be easily 
integrated into a part of routine care for individuals 
receiving a lung cancer diagnosis 

4.23 (± 0.83) 4 2 – 5 

Note: Mean values are given Mean (± Standard Deviation). Participants were asked to rate 
the statements on a scale of 1 – 5 (1 = Strongly Disagree - 5 = Strongly Agree).  
 

7.2.2.4 Website Usage  

Website engagement data was collected for 16 of 18 participants. The two without 

data likely due to participants having tracking-blocking software installed on their 

device or website browser. All participants were given the same level of access to all 

modules. All participants were given the same level of access to all modules, and the 

engagement data is summarised in  

Table 24. 

All participants viewed the Getting Started, Physical Activity Safety, and weeks one 

to three Exercise Prescription modules. However, this is not unsurprising due to the 

tunnelled approach of modules. Participants were unable to unlock the Exercise 

Prescription module without first completing the Getting Started and Physical Activity 

Safety modules. Following the unlocking of the initial Exercise Prescription module, 

the number of participants views declined. However, it is important to note, all four 

dropouts occurred between weeks two and three. Dropouts occurring between these 

time points mean not all modules would have been viewed, and thus not the full site 

being evaluated by all participants. 

The total number of times a feedback section within a module was viewed (i.e., the 

content a participant sees within a module) is presented in  

Table 24 to examine the number of times participants viewed/engaged with a specific 

module. Though, caution must be taken when interpreting this data due to its 

granularity. The data is illustrating if a participant enters that module at any time 

during a given day. However, the data does not reflect if a participant enters the 

module multiple times per day. Within analytics, often “Page Views” are used as the 

metric to illustrate the number of times a patient views a module, however, this is often 

inflated due to a module possibly having multiped pages. An automatic trigger for 

“Page Views” based on Google Analytics 4 (GA4) parameters is as followed: 
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“Each time the page loads or the browser history state is changed 

by the active site” (462) 

Therefore, if a module has multiple pages, the page views will be a summary of the 

pages viewed within the module, not reflecting the number of times a module is 

viewed. The Exercise Plan for weeks one to three had the highest number of views 

(50), indicating strong interest in early-stage exercise planning. The Introduction 

module and Exercise Plan for weeks four to eight also received substantial views (30 

each), suggesting these are key areas for user engagement. However, modules like 

Goal Setting, Action Plan, Breathlessness, and others had significantly fewer views, 

with some modules being viewed by less than 70% of participants. This trend may 

indicate either a lack of interest in these modules or barriers to continued engagement. 

The average total time spent in modules varied widely. For example, participants spent 

an average of 16.51 (± 21.77) minutes in the Exercise Prescription (weeks 1-3) module 

but only 1.95 (± 2.86) minutes in the Goal Setting module. This variation suggests 

differing levels of perceived importance or difficulty among the modules. The 

standard deviations for time spent in some modules highlight the large variability in 

how different participants engaged with the content. This may be a reflection on the 

diverse user needs and preferences or varying levels of prior knowledge and interest. 

As highlighted above, the data on the number of times feedback sections were viewed 

indicates that some modules were revisited multiple times, although the exact number 

of unique entries per day is unclear. For example, the Exercise Plan for weeks 1-3 had 

50 views, suggesting it was a frequently revisited resource. Given the limitations of 

the data collection method, which tracks page views rather than unique sessions, the 

actual engagement may be overestimated if participants revisited pages multiple times 

in one session. The dropout of four participants during the second and third weeks 

critically impacts the overall engagement data. These dropouts mean that not all 

participants evaluated ExerciseGuide UK, which could skew the feedback and 

engagement data.  
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Table 24: ExerciseGuide UK Website Engagement  

Module/Questionnaire Name Participants 
Active 

Modules 
Viewed 

Average Total Time in 
Module (mins) 

Total Number of Times 
Feedback Section 
Viewed 

Module Rating 

 N N % M* SD N N Median 
Score 

Range 

Information Modules 

Getting Started 16 16 100 6.71 10.26 30 HM HM HM 

Physical Activity Safety  16 16 100 4.95 4.74 24 HM HM HM 

Exercise Prescription (weeks 1-
3) 

16 16 100 16.51 21.77 50 6 5 1 

Goal Setting 16 13 81.25 1.95 2.86 17 HM HM HM 

Action Plan 16 11 68.75 8.13 8.90 15 NR NR NR 

Breathlessness 16 12 75 6.87 9.19 21 6 4.5 1 

Physical Activity Benefits 16 11 68.75 5.25 4.91 13 5 4 2 

Other Activities 16 11 68.75 7.03 5.46 13 7 4 2 

Health Lifestyle 16 10 62.5 7.35 4.07 11 7 4 1 

Mental Health 16 10 62.5 2.75 2.31 12 6 4 2 

Motivation  16 11 68.75 6.03 6.04 17 6 4.5 4 

Tracking 16 10 62.5 9.95 6.64 18 NR NR NR 

Exercise Prescription (weeks 4-
8) 

16 11 68.75 5.16 6.36 30    

Questionnaire Modules 

Baseline Demographics  16 16 100 18.61 13.92 NF HM HM HM 
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Module/Questionnaire Name Participants 
Active 

Modules 
Viewed 

Average Total Time in 
Module (mins) 

Total Number of Times 
Feedback Section 
Viewed 

Module Rating 

European Organization for the Research and Treatment of Cancer Quality of Life Questionnaire (EORTC-QLQ-30) 
Baseline 16 16 100 5.48 2.76 NF HM HM HM 
Post-Intervention 14 10 71.4   NF HM HM HM 
Hospital Anxiety Depression Scale (HADS) 
Baseline 16 16 100 3.17 2.24 NF HM HM HM 
Post-Intervention 14 10 71.4 2.64 1.14 NF HM HM HM 
Community Healthy Activities Model Program for Seniors (CHAMPS) 

Baseline 16 14 87.5 8.53 4.96 NF HM HM HM 
Post-Intervention*  16* 11* 68.6* NR NR NF NR NR NR 
Post-Study Platform Review  

Platform Review 14 13 92.9 11.58 8.30 NF HM HM HM 
N= Number; M = Mean; SD = Standard Deviation; NR = Not Recorded; HM = Hierarchy Module. NF = No Feedback Item; *Data from Qualtrics not obtained 

from ExerciseGuide UK three months following completion. 
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Chapter 8 Qualitative Results of Feasibility and 

Acceptability of ExerciseGuide UK  

8.1 Introduction 

Chapter 8 will explore the post-study qualitative findings from the ExerciseGuide UK 

study for those living with and beyond lung cancer (LWBLC), which cover the three 

following research questions of this doctoral research:  

1) Is an online tailored physical activity platform feasible for those LWBLC? 

2) Is an online tailored physical activity platform acceptable for those LWBLC? 

3) What barriers exist for those LWBLC to engage in an online tailored physical 

activity platform?  

Conducting interviews to obtain qualitative data to explore the acceptability of 

ExerciseGuide UK from the participant’s perspective was crucial, as it allowed for an 

in-depth understanding of their thoughts and feelings regarding their engagement. By 

exploring the qualitative data, it is possible to delve into the ‘why’ participants did or 

did not engage in ExerciseGuide UK, which quantitative data may not fully capture 

independently. Through exploring nuanced and rich insights directly from the 

participants who used ExerciseGuide UK, qualitative analysis provided the 

opportunity to identify key considerations which worked, and which may need further 

development. By combining qualitative data with quantitative evaluation, a more 

comprehensive and meaningful assessment of ExerciseGuide UK’s acceptability is 

possible. Therefore, this chapter will focus solely on the qualitative data from the 

ExerciseGuide UK post-study interviews, presenting themes through Thematic 

Analysis using a conceptual framework, The Theoretical Framework of Acceptability 

(TFA) (v2) (400).  

A conceptual framework is a set of interconnected thoughts, theories, or concepts 

which support the organising and informing the process of analysis (463).  Sekhon and 

colleagues (2017) developed the TFA through an iterative process using both 

inductive and deductive approaches. Sekhon and colleagues (2017) claim theoretical 

constructs from behaviour change literature, such as the Theory of Planned Behaviour, 
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were used during the iterative inductive and deductive process, which allowed for a 

parsimonious set of clearly defined constructs to be developed. 

Sekhon and colleagues (2017) suggest the TFA that the framework enables a multi-

faceted understanding of acceptability(400). The framework has been used by Paskins 

et al., (2020) (464), Pavlova et al., (2020) (465),  Chen et al., (2023) (466), and Paynter 

et al., (2023) (467), in topics such as pharmacological, PA, maternity care, and surgical 

trials, respectively.  

The TFA (v2), is comprised of seven constructs, which are as followed: 1) Affective 

Attitude, 2) Burden, 3) Ethicality, 4) Intervention Coherence, 5) Opportunity Cost, 6) 

Perceived Effectiveness, and 7) Self-efficacy (400).  

However, during analysis, it became evident that participants did not discuss the 

compromises they made for taking part in the ExerciseGuide UK programme. In 

contrast, their discussions focused around the importance and value they attributed to 

exercise, aligning more on Ethicality. Consequently, the Opportunity Cost construct 

was removed. Furthermore, the barriers which were frequently discussed by 

participants more closely aligned with the Burden construct. Thus, by excluding 

Opportunity Cost from the analysis, it facilitated a deeper exploration of the findings 

that were directly related to the research questions.  

As the thematic analysis progressed from phase two (generating initial codes), to 

phases three and four (searching for and reviewing themes) the importance of how 

users interacted with ExerciseGuide UK was apparent. This evolving understanding 

culminated in the recognition of varied engagement patterns among participants. To 

capture this varied engagement, a new construct titled Flexibility was conceptualised. 

This development underscores a shift towards inductive analysis, as it emerged 

directly from the data rather than being predetermined by theoretical constructs. 

However, it's important to note that the remaining constructs remained intact and 

aligned with the deductive aspect of the analysis process. By acknowledging and 

integrating both deductive and inductive methods, I was able to develop a nuanced 

and comprehensive understanding of feasibility and acceptability. 
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A modified TFA is presented in Figure 27.   

 

Figure 27: A modified theoretical framework of acceptability (v2) of the constructs used within the 

analysis of the acceptability of ExerciseGuide UK.  

The data within the thematic analysis report will now be discussed, guided by the 

modified TFA, as presented above in Figure 27.    

8.2 Thematic Analysis Report 

There were seven constructs which covered seven themes and 22 subthemes within 

the interview findings.  A list of the constructs, themes, and subthemes is presented 

below in  

Table 25.  The TFA suggests acceptability can be assessed from two temporal 

perspectives, prospectively and retrospectively. Prospectively perspective refers to 

participants looking forward, in essence, anticipated acceptability of an intervention. 

Whereas the retrospective perspective refers to participants looking back, essentially, 

their experience of an intervention. Both temporal perspectives can be viewed from 

three time points in relation to when the intervention based on the period of the 

intervention. The time points are 1) Prospective Acceptability (i.e., prior to 

commencement of intervention), 2) Concurrent Acceptability (i.e., during the active 

intervention), and 3) Retrospective Acceptability (i.e., following completion of the 

Affec%ve A(tude 

How an individual feels 
about the interven3on

Burden

The perceived amount 
of effort that is required 

to patriciate in the 
interven3on

Ethicality

The extent to which the 
interven3on has a good 
fit with an individuals 

value system 

Interven%on Coherence

The extent to which the 
par3cipant understand 

the interven3on and 
how it works 

Perceived Effec%veness

The extent to which the 
interven3on is perceived 

as likely to achieve its 
purpose

Self Efficacy

The par3cipants 
confidence they can 

perform the behavior(s) 
required to par3cipate 

in the interven3on

Flexibility

The extent to which the 
interven3on 

components can be 
used differently without 

changing the core 
effec3ve ingredient 

Prospec(ve 
Acceptability 

Concurrent 
Acceptability 

Retrospec(ve 
Acceptability 
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intervention). The time points can be observed under the constructs in Figure 27. 

However, the interview data that has been guided by the TFA was only collected post-

study, resulting in participating reflecting on their engagement. Therefore, all time 

points will be discussed from a retrospective lens. Nevertheless, the views from the 

participants, which were collected retrospectively, will be discussed based on the time 

point they are referring to.  For example, decisions for participation (prospective 

acceptability), thoughts during the intervention, such as using ExerciseGuide UK) 

(concurrent acceptability), and thoughts looking back since completion and 

continuation (retrospective acceptability).  

Within the qualitative analysis, thematic analysis was used to analyse the data, 

following Braun and Clarke's six-phase framework. To ensure the reliability and 

validity of the findings, a rigorous coding process was adopted, which involved 

multiple coders. Initially, two primary coders (JC and MP) independently reviewed a 

subset of the transcripts to identify preliminary themes and sub-themes. This initial 

coding phase was followed by a series of collaborative meetings between the two 

coders to discuss their findings, discuss any differences, and refine the themes and 

sub-themes. In the event there were any disagreements persisted, a third coder (CF) 

was included to provide an additional perspective and enable a consensus to be 

reached. This multi-coder approach not only enhanced the credibility and 

dependability of the thematic analysis but also ensured a robust and thorough 

interpretation of the data. 

A combined deductive-inductive approach to thematic analysis was utilised for this 

data. Initially, a deductive framework was utilised, based on the constructs of the 

Theoretical Framework of Acceptability, to guide the analysis. This allowed a 

systematic exploration of predefined constructs related to the acceptability of 

ExerciseGuide UK. Concurrently, an inductive approach was adopted to identify 

themes that were identified directly from the data, which were not covered by the 

initial framework. This combined approach ensured a comprehensive and nuanced 

understanding of the data, ensuring findings were captured, both anticipated and 

unanticipated aspects of participants' experiences. For instance, the theme of 

Flexibility, which was not originally part of the TFA but was observed inductively 

from the data analysis, highlighting the need for adaptable intervention components. 
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The analysis is presented using each of the TFA constructs in sequence, which will be 

referred to as themes in this chapter, to build a multifaceted understanding of 

acceptability. Throughout this chapter, quotes from interviews will be included. An R 

or P will be used throughout the quotes to identify whether the researcher (R) or 

participant (P) was speaking. 
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Table 25: Themes and sub-themes identified within the ExerciseGuide UK post-study interviews.  

Theme Sub-Theme 

Affective Attitude  • Exercise Experience 
• Emotional Engagement 

• Website Evaluation 

Burden • Physical and Cognitive Challenges 
• Digital Literacy and Perceived Complexity 
• Motivation, Resilience, and Empowerment 

• User Experience and Navigation East 
• Access to Supplementary Resources and Tracking 
• Work Commitments and Time Management 

Ethicality • Alignment with Personal Values and Goals • Desire for Improvement and Empowerment 

Flexibility • Adaptability of Exercise Materials • Preferences for Tracking 

Intervention Coherence • Goal Setting 
• Exercise Efficacy and Adaptation 

• Website Architecture 

Perceived Effectiveness • Website Effectiveness and User Engagement 
• Tailoring, Personalisation, and Check-Ins 

• Physical and Psychological Benefits 
• Managing Breathlessness 

Self-Efficacy  • Digital Confidence • Exercise Confidence  
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8.2.1 Theme One: Affective Attitude 

The first theme to be explored is the Affective Attitude theme. Affective Attitude can 

be defined as: 

 “How an individual feels about the intervention” (400) 

When exploring the acceptability of a personalised physical activity (PA) intervention 

delivered by a website, it is important to consider how an individual feels about their 

engagement, which could influence their acceptance of the intervention. For example, 

how a participant perceives the website and participating in an exercise intervention. 

Understanding whether participants have positive affective attitudes to the PA 

programme provided via a website (in this thesis, ExerciseGuide UK) and how they 

perceive that information (e.g., user-friendly, informative, or appropriate), may lead 

to higher chance of sustained engagement.  

8.2.1.1 Sub Theme One: Exercise Experience  

Many participants expressed genuine enjoyment and enthusiasm for the exercises, 

emphasising the positive impact on their overall satisfaction with the intervention. 

They described feeling motivated, energised and even uplifted after completing the 

exercises. Factors such as the variety of exercises offered, the accessibility of the 

programme, and the perceived benefits of regular PA contributed to their enjoyment. 

Participants found pleasure in engaging with the exercises, which fostered a sense of 

fulfilment and motivation. For example,  

P: I think it's just that enjoyment of doing it [exercises], and I do feel 

it has. I've noticed that. It is. It is improving some muscle in my legs 

which I lost quite a lot of. Yeah, I just find it enjoyable to do.  

(Participant: 002, 75y) 

P: I actually look forward to doing my exercises… Well, to be 

honest, all the time I've been in this, I've enjoyed, you know, doing 

the exercises.  

(Participant: 013, 70y) 
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Conversely, participants who encountered difficulties or discomfort during the 

exercises expressed lower levels of satisfaction and exhibited reluctance towards 

continued engagement. Some reported feeling frustrated or demotivated when they 

struggled with certain exercises, some even voiced they only engaged due to a family 

members input: 

P: Yeah, I'm not particularly into exercise…I think if my wife wasn't 

still behind me, I don't think I would have done it.  

(Participant: 008, 74y) 

These negative experiences may have hindered their ability to fully engage with the 

intervention and adhere to the prescribed exercise programme. 

However, it's noteworthy that participants who found the exercises enjoyable and 

expressed enthusiasm demonstrated greater commitment and adherence to the 

programme. This highlights the impact of enjoyment on fostering positive outcomes. 

Moreover, the evident connection between enjoyment of the exercises and adherence 

underscores the pivotal role of emotional engagement in participants' commitment to 

the exercise programme. 

Participants' motivation to continue engaging in the intervention was closely tied to 

their perceived benefits and emotional well-being. Feeling good and experiencing 

positive outcomes served as strong motivators for sustaining their exercise 

prescription. Participants expressed a willingness to continue exercising as long as 

they felt the benefits outweighed the challenges:  

R: Do you think this [exercise] is something that you would keep 

doing in the future? 

P: yes, yeah, certainly. You know, maintaining the level I'm at 

certainly depending whether I want to go further. The scheme 

[exercise plan] I have at the moment I'm very comfortable with, and 

I'll keep on going, you know, getting on the carpet and doing 

Superman. I'm quite happy to carry on doing that. As long as you 
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know, I feel fit. You know. You know if it's doing good, which I think 

it has done good.  

(Participant: 004, 84y) 

Additionally, there were demonstrations of retrospective acceptability, with 

participants reflecting positively on their experiences and expressing intentions to 

continue incorporating exercise into their daily lives. This intrinsic motivation, 

coupled with positive experiences and intentions for continued engagement, highlights 

the potential for long-term behaviour change and improved health outcomes. For 

example,  

P: It [exercise] will be definitely something I carry on doing exercise 

until I physically, and I mean physically, can't do.  

(Participant: 012, 54y) 

8.2.1.2  Sub Theme Two: Emotional Engagement  

Participants' emotional engagement with the intervention was influenced by various 

factors, including their initial decision to participate and their awareness of the 

intervention. 

Participants' initial decision to participate in the intervention was often driven by 

personal motivations and perceptions of its relevance to their personal health goals. 

Those who perceived the intervention as personally relevant and aligned with their 

needs and interests were more likely to volunteer. Factors such as the perceived impact 

on health outcomes and alignment with personal goals played a key role in 

participants' decision-making process to participate:  

R: How have you found the last few weeks using the ExerciseGuide? 

In terms of any thoughts that really come to mind.  

P: I found absolutely fine. I have no problem doing it all.  

(Participant: 009, 63y) 

P: It didn't take a great deal of motivation or remembering. I just 

thought I've got to do that, and it was just straight on with the 

exercises.  
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(Participant: 017, 64y) 

Additionally, external factors such as recommendations from healthcare providers or 

word-of-mouth referrals also influenced participants' decision to volunteer to 

participant. For example:  

P: I think because it was the chance to do something positive. And 

something, you know, this [cancer] is something I'm not going to 

recover from. I think an exercise programme like this. I felt as if I 

was doing something positive. And this it's good for you mentally as 

well, isn't it? 

R: Yes. Yeah. You experienced both of them physical and those 

mental benefits as well? 

P: Yeah, yeah, because without. How I would have still continued 

with, you know. My normal activities but. But there was something 

missing still, and this [ExerciseGuide UK] has filled that really for 

me.  

(Participant: 002, 75y) 

 

Furthermore, participants' awareness of the intervention and external factors such as 

promotional efforts and recommendations from healthcare providers played a role in 

their emotional engagement and decision to participate. Those who were well-

informed about the intervention through promotional materials or personal 

recommendations were more likely to express interest and participate. For example:  

R: What was it that got you into the study? What was your 

motivation? 

P: Simply you [doctoral student] asking me to…you asking me 

because, you know, you can have leaflets and things like that. But 

some people wouldn't even bother reading them, would they? But 

yeah, it was you saying, 'would you mind getting involved' and my 

main concern was the computer work. But no. But that's why I got 
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involved with it because you mentioned it today. You said for 

research. Would you be prepared to do it? And I said, 'OK, yeah'.  

(Participant: 005, 77y) 

Additionally, participants appreciated efforts to raise awareness about the intervention 

and its potential benefits, highlighting the importance of effective communication 

strategies in promoting engagement and participation. As demonstrated:  

P: I think it's [ExerciseGuide UK] very, very good. And I think the 

main thing that you and your colleagues have got to possibly get 

through to people is to try and get them interested… It's about 

making people aware that there is this you can do, you know, don't 

just sit on the couch all day, have a go at this.  

(Participant: 005, 77y) 

P:…I do think it's a pity that it couldn't be available to more people, 

but you know, some I know wouldn't be able to do it.  

(Participant: 006, 62y) 

These findings underscore the need for tailored interventions that address individuals' 

needs and preferences and comprehensive communication plans to ensure that 

individuals are aware of the intervention and its potential impact on their health. By 

enhancing emotional engagement through personalised approaches and effective 

communication strategies, interventions can maximise participation rates and 

ultimately improve health outcomes. 

8.2.1.3 Sub Theme Three: Website Evaluation  

Participants' evaluation of the ExerciseGuide UK encompassed several aspects, 

including content utility, design appeal, delivery medium, and integration into existing 

healthcare pathways. 

Participants appreciated the website's content when it was informative, relevant, and 

easy to navigate. Those who found the content useful were more satisfied with their 

overall experience. Additionally, participants valued design elements such as clear 
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layouts, engaging visuals, and user-friendly interfaces, which contributed to their 

positive perception of the website's appeal.  

P: Well, me personally, I just thought. I thought it was set out well. 

I thought there was lots of explanatory things.  

(Participant: 014, 71y) 

Yes, I like them [the animations]. They were clear. They were quite 

clear. I like the colours of them. Yeah, I wouldn't change them at all. 

They were great. 

(Participant: 012, 54y) 

P: But yeah, I thought it [ExerciseGuide UK] was good. It's very 

helpful. It's a go-to place.  

(Participant: 001, 64y) 

I found them [the modules] interesting and beneficial. 

(Participant: 005, 77y) 

However, concerns were raised about the exclusive digital delivery of the intervention. 

Some participants expressed apprehension, particularly for older users or those with 

limited digital literacy. Participants suggested the need for supplemental physical 

materials or integration into existing healthcare pathways to enhance accessibility and 

effectiveness. Participants believed that a combination of digital and physical 

resources would cater to diverse user populations and improve overall accessibility. 

P:…I think the vast majority of, of people, of older people would 

work just as well with a printed booklet of exercises. You know, 

tailored too certain. Depending on people's physical capabilities at 

the time.  

(Participant: 002, 75y) 

P:  Yes, I don't think the tracker was as important. I like to write 

things down. I know, I like to write the exercise and tick them off 

when I've done them and if I need to write notes I will. 
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R: How do you feel about paper tracking log? Do you think that will 

be any use? 

P: I think it will be.  

(Participant: 005, 77y) 

Furthermore, participants expressed intentions to continue using ExerciseGuide UK 

and recommended its integration it into cancer care pathways to ensure continuity of 

care and support. This integration would facilitate seamless access to intervention 

resources and promote ongoing engagement with the intervention. 

P: To be honest, I thought it [ExerciseGuide UK] was very good. I'll 

keep it on my phone. 

(Participant: 001, 64y) 

R: So, what's your thoughts about this [ExerciseGuide UK] being a 

part of someone's cancer journey? 

P: Absolutely. Absolutely.  

(Participant: 009, 63y) 

Overall, participants' feedback highlights the importance of user-centred design and 

integration into existing healthcare systems to maximise the effectiveness and 

accessibility of digital health interventions. 

8.2.1.4  Summary 

In summary, participants' affective attitudes towards the intervention were shaped by 

their experiences across three sub themes. Participants who gained enjoyment and 

enthusiasm from the prescribed exercises expressed higher levels of satisfaction with 

the intervention, demonstrating a positive exercise experience. These findings suggest 

a potential mediating role of enjoyment in adherence, where participants who found 

the exercises enjoyable were more likely to adhere to the intervention over time. 

Emotional engagement was noted as an aspect of participation, underscoring its 

importance in influencing individuals' involvement, further highlighting its 

importance to ensure that the approach and intervention is personally relevant to 
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participants, thus impacting their initial motivations for participation. Moreover, 

participants' emotional connection with the intervention may impact their perceptions 

of its effectiveness. Those who experience a deeper emotional connection may be 

more likely to perceive the intervention as more effective in achieving its intended 

outcomes. 

When evaluating the website, participants valued the utility of intervention content 

and visual appeal, with certain design elements potentially being more effective in 

capturing attention and enhancing engagement. However, concerns were raised about 

the delivery being solely digital, particularly for elderly users, suggesting a need to 

explore generational differences in intervention preferences. 

Lastly, participants' positive affective attitudes towards the intervention have a lasting 

impact on their behaviour beyond the duration of ExerciseGuide UK. Those reporting 

higher levels of enjoyment and satisfaction voiced they were more likely to continue 

engaging in health-promoting behaviours. 

These insights underscore the importance of designing interventions that are 

enjoyable, accessible, and well-suited to participants' preferences and abilities to 

enhance overall satisfaction and engagement. 
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8.2.2 Theme Two: Burden 

The second theme to be discussed is Burden. Per the TFA, burden can be defined: 

“The perceived amount of effort that is required to participate in the 

intervention” (400) 

Burden is an important construct when discussing the acceptability of a web-based PA 

prescription platform (such as ExerciseGuide UK). Referring to the perceived amount 

of effort, inconvenience, or difficulty associated with engaging in a behaviour, for 

example, PA. Through understanding the possible burden (or lack thereof) may help 

future developments of the ExerciseGuide UK platform to be more acceptable and 

feasible for those LWBLC. However, burden can take place in varying forms, such as 

cancer, work, digital literacy, and physical capabilities. Considering such factors in 

relation to burden is vital to ensure both the platform and the physical activities are 

user-friendly and meets the needs of the users.  

8.2.2.1 Sub-theme One: Physical and Cognitive Challenges 

The physical and cognitive burdens of cancer and its treatments presented clear 

challenges for participants, affecting their ability to engage with the exercise 

programme and website effectively. For example, fatigue induced by chemotherapy, 

diminished eyesight, and cognitive fatigue were common concurrent barriers reported 

by participants:  

R:…was there any times where you didn't really want to use the 

website or exercise? 

P: Yes. Particularly around three days after the chemo, you know? 

That really knocked me out for about three days…I just got knocked 

out.  

(Participant: 008, 74y) 

P: So, one of the side effects for me of the medication, you know, it's 

an effect of my eyesight. So, you know, reading things has became a 

bit of a chore… I've struggled to concentrate on some of the writing.  

(Participant: 012, 54y) 
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Side effects from an individual's cancer and/or associated treatments highlight the 

importance of developing interventions that prioritise accessibility, usability, and 

personalisation to ensure diverse physical and cognitive abilities. By ensuring user-

centred design is central to e-Health and m-Health and providing personalised support, 

interventions can ensure equitable access and empower all participants to engage 

effectively with the tools and exercise programmes. 

8.2.2.2 Sub-theme Two: Digital Literacy and Perceived Complexity 

Participants' perceptions of digital complexity and their level of digital literacy 

influenced their engagement with the website. Older adults, in particular, expressed 

concerns regard their concurrent navigation of ExerciseGuide UK independently:  

P: Working with a package like that, I think they [older adults] 

would find that bit daunting. Especially people my age, younger 

people maybe would find that easier.  

(Participant: 002, 75y) 

P: Like a lot of older people, I don't think. Would rather work from 

a booklet with those exercises in. And they would find it easier and 

more likely to make it a routine. Because they would possibly find. 

Going into the exercise guide on a PC, say, may be a little bit 

daunting.  

(Participant: 002, 75y) 

While some participants found ExerciseGuide UK intuitive and user-friendly, others 

perceived it as overly complex and required assistance from family members for 

additional support.  

P: I can get round it better. But that can be said for most websites. 

You know practice makes perfect. But no. I found it usable. You 

know, even when you're a bit of a dinosaur like myself. I did find it 

usable easy enough.  

(Participant: 017, 64y) 
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P: We [participant and wife] found it quite easy to use it. I'm lucky 

to have someone close to me to ask if I need to. But I thought it was 

quite easy.  

(Participant: 004, 84y) 

Addressing these concerns requires tailoring and designing digital interventions to 

meet users' diverse needs and preferences, promoting inclusivity and accessibility. 

8.2.2.3 Sub-theme Three: Motivation, Resilience, and Empowerment 

Those LWBLC may face a wide range of symptoms and side effects which impact 

one's motivation to engage in a website and/or exercise. However, participants 

demonstrated resilience and motivation to engage in the exercise programme within 

the ExerciseGuide UK study: 

R: So maybe that diagnosis introduced a barrier for your exercise. 

P: It did. But I physically couldn't do it [exercise] because, you 

know, I couldn't breathe properly. So that was true. I couldn't do it 

[exercise]. But I can do it now!  

(Participant: 006, 62y) 

The impact of treatment on the ability to complete the exercise was not the sole impact. 

It was noted some felt exercising at home was the only option for them: 

P: Because of the restrictions on me, my exercises have to be done 

in the house, and I feel good about doing them.  

 (Participant: 017, 64y) 

They viewed exercise as a source of empowerment and self-determination, with 

participants often highlighting optimism and a sense of achievement despite facing 

challenges. Tangible improvements in physical and emotional well-being promoted 

their continued commitment to ongoing participation, highlighting the impact and 

power of exercise in overcoming obstacles and fostering a sense of agency, promoting 

concurrent acceptability. 
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P: I wince, and I do them [the exercises]. It's not very enjoyable 

throughout, but you know, the result, you know. Seeing the 

improvements is what I enjoy, and I have improved a bit. I think if I 

hadn't done the exercises, I wouldn't be where I am today. 

(Participant: 004, 84y) 

P:…the floor exercises, the crunches, and you know, the heel 

touches. When I first did them, I thought this is a big mistake. I'm 

going to cause myself some mischief because I can see my blood 

pressure going through the roof or something. But I persevered. But 

now I can just get on the floor and do them…I was struggling to get 

off the floor and using the stick. And now I can just stand up.  

(Participant: 011, 76y) 

8.2.2.4 Sub-theme Four: User Experience and Navigation Ease 

It was evident user experience was a critical factor in how participants engaged with 

ExerciseGuide UK. During the interviews, participants highlighted how 

ExerciseGuide UK's design and architecture facilitated a positive user experience. For 

example, straightforward navigation, intuitive design elements, and user-friendly 

interfaces promoted participants' sustained use and engagement of ExerciseGuide UK 

and enhanced their understanding of exercise instructions, thus promoting concurrent 

acceptability.  

P: …funny enough, I wouldn't consider myself computer illiterate, 

but I found this very easy to use. I found no grave problems. And you 

know when it's set your lesson, you filled out, and then when it told 

you to "do this". You did that. It was easy to use.  

(Participant: 005, 77y) 

 

P: You know, because I'm a teacher, I'm always really aware of 

dyslexia and things like that. So yeah, I think it was really friendly 

colours.  
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(Participant: 003, 51y) 

P: Yes, I thought it was quite good because. What sort of thing you 

go on to, things like this, there's loads of colours and loads of things 

going on. I like the fact that with this there was only a couple of 

colours in there, you know, with the things that you really need to 

stand out. So, like things that underlined in the pink. So yeah, I found 

it very easy to use. 

 (Participant: 003, 51y) 

Visual aids, such as diagrams and animations, were crucial in clarifying complex 

concepts and promoting confidence in performing prescribed exercises.  

R: did you find the instructions for the exercise is easy to 

understand? 

P: Yes, yes. And the diagrams, yes.… Like I said, I've not found any 

difficulty with it at all.  

(Participant: 014, 71y) 

These conversations with participants from the ExerciseGuide UK study underscored 

the importance of user-centred design principles in optimising engagement and 

adherence. Considering the needs of the end-users is vital in developing online 

platforms, such as ExerciseGuide UK.  

8.2.2.5 Sub-theme Five: Access to Supplementary Resources and Tracking 

Within ExerciseGuide UK, there was an area of supplementary resources called "Extra 

Information." The purpose was to provide further, evidence-based information to 

participants while keeping the core modules concise to keep them manageable. 

However, participants recalled a need for more understanding and awareness of 

supplementary resources, reducing their concurrent acceptability.  

R: So, there was a bunch of extra information on the website that I 

don't think you accessed, was the reason for that? 

P: I probably didn't see it. If I saw something, I went through and 

had a look at it, so I probably didn't see it.  
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(Participant: 005, 77y) 

R: So, you mentioned you didn't look at the actual information page. 

So, was there any particular reason for that? 

P:…I don't think it was obvious.  

(Participant: 008, 74y) 

However, though some participants struggled to locate additional information, a subset 

found value in the further information and content provided once it was found. 

R: And is that something that you think you would like to do or would 

have done? 

P: Yes, yeah, I mean, knowing it's there is, this is the thing… 

(Participant: 017, 64y) 

Moreover, ExerciseGuide UK users recorded a lack of understanding for the tracking 

module embedded within the ExerciseGuide UK, highlighting a greater need for 

clarification, in addition to acknowledging the method (e.g., smartwatch or paper) by 

which they wanted to track.  

R: There was a tracking module that you didn't really use. Was there 

any particular reason why you didn't engage with that module? 

P: I don't really remember seeing it.  

(Participant: 008, 74y) 

R: Was there any reason that it [Tracking module] wasn't used, or 

did you have another way of tracking offline? 

R: Initially, it wasn't clear… 

(Participant: 017, 64y) 

The underutilisation of tracking module suggested a need for greater integration with 

participants' existing tracking practices and preferences, such as paper-based methods 

or fitness trackers/wearable devices. Personalised guidance and support enhance 
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participants' engagement with these features, promoting a sense of accountability and 

progress monitoring. 

ExerciseGuide UK had a range of questions for varying purposes. Some were 

presented as Patient Reported Outcomes (PRO) questionnaires (e.g., HADS), while 

others were used for the IF-THEN logic, for internal algorithms to help the site provide 

personalised information and feedback. Participants had varying responses to the 

questions which they were asked on ExerciseGuide UK. Some found the number of 

questions frustrating:  

R: How were the questions? 

P: They drove me mad at times…the amount. Yeah, the amount.  

(Participant: 006, 62y) 

While others found the questions to be repetitive:  

P:…I used to think to myself, haven't already answered this, but in 

a different, in a slightly different way.  

(Participant: 012, 54y) 

P:…It kinda went on about the same thing, you know, more than 

once.  

(Participant: 011, 76y) 

On the other hand, some reported the number of questions was satisfactory and clear 

to understand:  

R: How did you feel about the number of questions we asked you? 

P: I thought they were fair, you know, fair enough. There wasn't too 

much, and you did you did provide a progress bar for most of them, 

if not all of them. Which always does help. Because, you know, you 

think sometimes surveys are never-ending…On the whole, the 

phraseology of the questions, they were good.  

(Participant: 017, 64y) 
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8.2.2.6 Sub-theme Six: Work Commitments and Time Management 

Work commitments emerged as a significant barrier to engagement, highlighting the 

competing demands and responsibilities faced by participants. Balancing work 

obligations with exercise programmes posed challenges, mainly when fatigue or post-

work exhaustion set in.  

P: I do really struggle with the motivation because normally, when 

I'm in the work situation. I work 12-hour days. So, you know, I'm 

absolutely exhausted.  

(Participant: 003, 51y) 

Though work-related timings can be a burden, the exercises were thought to be 

manageable due to them taking a short time to do and increasing retrospective 

acceptability going forward: 

P: I don't know how I would fit it in when I go back to work. You 

know, it's not motivation. But the exercises, they don't take hours out 

of your day, and that's the nice bit about it. They literally take, you 

know, maybe 15 minutes. So, I probably would keep them up.  

(Participant: 003, 51y) 

Participants emphasised the need for flexible scheduling options and personalised 

support to accommodate their diverse lifestyles and energy levels. Time management 

strategies and coping mechanisms were essential for optimising engagement and 

adherence in the face of competing priorities. Providing this flexible allowance may 

promote retrospective acceptability.  

8.2.2.7 Summary 

The exploration of the Burden theme within the ExerciseGuide UK intervention sheds 

light on the multifaceted challenges faced by participants as they engage with the 

online programme. Central to understanding these challenges is the recognition that 

participants often deal with significant physical limitations and cognitive burdens due 

to their health conditions. These issues can vary daily, influenced by factors such as 

their cancer and its associated treatments, which in turn may impact their interaction 

and engagement with ExerciseGuide UK and the exercise programmes. 
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Participants also described the struggle with technological barriers, particularly those 

from socio-economically deprived backgrounds or older individuals who may not 

have regular access to digital devices or are less familiar with the internet. The digital 

divide can exacerbate feelings of frustration and lead to decreased engagement with 

the overall intervention. For instance, although one participant managed to engage 

with and navigate ExerciseGuide UK without any issues, they expressed concern that 

others their age might find ExerciseGuide UK challenging, potentially deterring them 

from fully engaging with the essential components of the intervention. 

Despite these challenges, the resilience and adaptability shown by participants were 

evident. Some adapted the exercise prescription provided by ExerciseGuide UK to 

better suit their energy levels and physical capabilities on any given day. Some 

participants mentioned modifying the exercises, breaking them down into more 

manageable parts, or spreading them out throughout the day to align with their varying 

energy levels. 

The importance of support systems was apparent throughout the interviews with 

participants as a key sub-theme, with participants appreciating the intervention’s 

flexibility that allowed for caregiver or family involvement. This support not only 

helped participants overcome physical and technological hurdles but also provided 

motivational boosts necessary for sustained engagement. ExerciseGuide UK's design, 

which accommodated such flexibility, was crucial in ensuring that participants did not 

feel overwhelmed by the requirements, thus providing a sense of control and 

empowerment. 

In essence, the Burden theme highlights a dynamic interaction between participant 

needs and ExerciseGuide UK’s design. It underscores the importance of interventions 

to be flexible and responsive to the varying daily realities of participants' lives. By 

incorporating adaptable strategies and providing support mechanisms, interventions 

can limit or mitigate the burdens faced by participants, thereby enhancing engagement 

and effectiveness. This approach ensures that interventions are not only usable but also 

genuinely supportive and empowering, helping participants to navigate their cancer 

diagnosis and beyond with confidence. 
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8.2.3 Theme Three: Ethicality  

Ethicality is the third theme to be discussed. Ethicality can be defined: 

 “The extent to which the intervention has a good fit with an 

individual’s value system” (400) 

In essence, Ethicality encompasses the alignment between the intervention and 

participants' value systems, reflecting the degree to which the intervention resonates 

with their intrinsic beliefs and priorities. Developing an intervention which is a good 

fit for an individual’s value system is important for both initial and sustained 

engagement. Understanding the degree to which a user will perceive an intervention 

to align with their value system could promote acceptability for future intervention 

iterations. For instance, the importance of being active or engaging in exercise or 

exploring what the users actually want. As a result of considering these factors, 

ExerciseGuide UK could be redeveloped to maximise the ways in which it aligns with 

the user’s personal values and beliefs to develop an effective and acceptable web-

based PA prescription intervention.  

8.2.3.1 Sub-theme One: Alignment with Personal Values and Goals 

Within the interviews, participants explored the alignment between exercise 

promotion and their personal values and goals. Participants discussed their recognition 

of the importance of exercise not only for physical health but also for its broader 

benefits on their quality of life and well-being.  

 

P: I always knew how important exercise is. You know, having the 

attitude that is important. And this has made me, this is made me 

actually involve myself and exercise  

(Participant: 003, 51y) 

P: I can't imagine life without exercise.  

(Participant: 009, 63y) 
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With some illustrating they were even looking for this information already online, but 

could not find something right for them:  

R: So, one of the things you mentioned there was before we kind of 

met was that you were getting frustrated with your lack of physical 

fitness. 

P: Yes, I actually been on Google and things like that, you know, 

trying to find exercises I could do. But all they said was do walking, 

but all they bloody doing is walking.  

(Participant: 013, 70y) 

P: Even before you introduce me to the study, well into the study I 

had searched out various websites  

(Participant: 017, 64y) 

Through the interviews, participants raised their underlying motivations and 

aspirations that drove them to prioritise exercise despite the challenges posed by 

cancer and its treatment.  

R: Did you find it easy to start activity programme? 

P: Yes, yes, it was something I actually wanted to do. Because, you 

know, I was realizing I was hitting brick walls, getting out and doing 

things and hopefully improves me, and I was right. I did want to do 

some exercise, but I couldn't do the exercises that I used to do. You 

know whether it be getting back to playing table tennis or not.  

(Participant: 004, 84y) 

The discussions with participants throughout these interviews provided rich insights 

into the ethical dimensions of intervention engagement, highlighting the impact of 

aligning health-promoting activities with personal values and aspirations. 

8.2.3.2 Sub-theme Two: Desire for Improvement and Empowerment 

Within this subtheme, participants reported a profound desire for personal 

improvement and empowerment through their participation in the ExerciseGuide UK 
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study and via exercise. They expressed that exercise represented more than just 

physical activity; it served as a pathway to autonomy, agency, and self-determination 

throughout their cancer journey. Participants commented on their aims for enhanced 

well-being, functional capacity, and control over their health outcomes: 

P: I knew I was getting worse, and I knew I would definitely have 

gotten worse if I didn't do some exercise. I know the benefits. And I 

do want to get better.  

(Participant: 004, 84y) 

P: I wanted to carry on being active. And not being overwhelmed 

with the diagnosis… 

(Participant: 009, 63y) 

By examining the ways in which exercise empowers individuals to reclaim agency 

over their lives, we gain deeper insights into the ethical imperative of supporting 

interventions that foster autonomy and self-efficacy. Through gaining this, 

participants demonstrated concurrent acceptability.  

8.2.3.3 Summary 

Ethicality in the context of the Theoretical Framework of Acceptability (TFA) refers 

to the extent to which the intervention aligns with the participants' value systems and 

is perceived as morally appropriate and beneficial. This theme explored how well 

ExerciseGuide UK resonated with participants' personal beliefs and their motivations 

for engaging with the programme. 

Participants frequently highlighted the intrinsic importance of exercise, both for its 

physical benefits and its alignment with their personal values and health goals. Many 

expressed that maintaining an active lifestyle was an important aspect of their identity, 

regardless of their cancer diagnosis.  

Additionally, ExerciseGuide UK's design appeared to resonate well with participants 

who were already motivated to stay active but needed guidance on how to do so post-

diagnosis. Despite their diagnosis and other health concerns, participants appreciated 

the support in finding safe and effective ways to continue exercising. This alignment 
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with their desire to remain active reinforced the intervention’s ethicality, as it 

respected and supported their personal health goals.  

Moreover, ExerciseGuide UK provided a sense of empowerment and control, which 

was particularly valuable for participants dealing with the uncertainty of cancer and 

its treatment. By engaging in the exercise programme, participants felt they were 

actively contributing to their well-being, which helped them take control of some 

aspects of their cancer journey. They expressed satisfaction in knowing they could still 

achieve physical achievements and maintain a level of independence in their health 

management.  

The ethicality of ExerciseGuide UK was further reinforced by its tailored approach, 

which tailored the content to each participant's differences and needs. The ability to 

tailor exercise plans ensured that the material was not only effective but also respectful 

of each participant's unique health status at any given time. Participants appreciated 

this tailored approach, which they felt demonstrated respect for their individual 

circumstances and a commitment to their well-being.  

In summary, the ethicality theme illustrated that ExerciseGuide UK's success is deeply 

tied to its alignment with participants' values and health goals. The intervention was 

perceived as ethically appropriate and beneficial by supporting their intrinsic 

motivation to stay active, offering tailored and respectful care, and empowering them 

to take control of their health. This alignment not only enhanced the acceptability of 

the intervention but also reinforced its effectiveness by fostering a strong, value-based 

connection between the participants and the programme. 

8.2.4 Theme Four: Flexibility 

Flexibility was highlighted as a theme from the data, highlighting participants' need 

for adaptable intervention component. Flexibility can be defined: 

 “The extent to which the intervention components can be used 

differently without changing the core effective ingredient” 

This theme captures how participants customised their use of, and their engagement 

with the digital exercise programme to fit their needs and technological capabilities 

better. Ensuring an intervention can be modified or adapted to meet the users’ needs 
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was considered an important component of concurrent acceptability. Users may have 

unique preferences and needs, which, if not met, may reduce their engagement in an 

intervention. The flexibility theme captures the participants engagement in varying 

methods, such as virtual engagement, printing physical copies of module content, or 

writing content out by hand. By considering the flexibility of ExerciseGuide UK, 

aspects such as user-friendliness and accessibility can be considered, regardless of the 

participant’s preference to use digital technology.  

8.2.4.1 Sub-theme One: Adaptability of Exercise Materials 

Participants demonstrated a need for adaptable exercise materials due to varying 

preferences for digital versus physical formats. The website provided a digital 

platform, yet many participants expressed a preference for physical copies of exercise 

routines.  

P: You know, [I] printed out the exercises. And the less than the days 

in the weeks, and I just followed that. To the letter, really. Which 

again has now got me into the routine were. I would find it difficult 

not to do the exercises. Because again, it's. It's a daily routine now, 

isn't it?  

(Participant: 002, 75y) 

R: What did you find the benefit of having a physical copy of this 

instead of having it on your laptop? 

P: You know, having it just there in the spare room, just having it 

right next to me.  

(Participant: 009, 63y) 

While a print function was available, not all had access to printing facilities. As 

alternatives, some participants chose to write out the exercises manually. This may 

negatively impact one's concurrent acceptability and lead to a lack of sustained or 

long-term engagement, which may reduce ExerciseGuide UK's retrospective 

acceptability.  
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8.2.4.2 Sub-Theme Two: Preferences for Tracking  

An integrated module within the website facilitated the tracking of exercises and 

symptoms; however, this method did not align with everyone’s preferences. During 

the post-study interviews with participants, it became apparent that they liked to track 

their progress, with some finding the ExerciseGuide UK approach cumbersome due 

to the need to log in repeatedly. Others preferred more traditional tracking methods, 

such as using paper or alternative apps: 

P: I like to keep it [tracking] on paper. Just to be fair, I like to do it 

on paper. 

(Participant: 013, 70y) 

R: So, you took a more paper-based approach, then? 

P: Yes, yes, absolutely. It could be my age. I like things in paper. I 

like to see things written down.  

(Participant: 004, 84y) 

R: Was there any particular reason why you didn't use the online 

tracking module? 

P: Erm, not really, no. I had it printed out and made notes, so I didn't 

bother going online to do it.  

(Participant: 003, 51y) 

In comparison, alternative digital technology platforms were used to track which may 

be more convenient or personal to the users: 

P: And I thought you know what? Me and him talk anyway, so I'll 

just tell him how well I'm doing. But yeah, my phone and watch. 

Have been my personal way of tracking, I suppose.  

(Participant: 012, 54y) 

These distinct preferences for how exercise materials are accessed and how progress 

is tracked underscore the importance of incorporating flexibility in the design of digital 

health interventions. By allowing participants to decide how they interact with various 



 

236 

components of the intervention and what works best for them, programmes can 

enhance user engagement and ensure that the intervention remains effective across 

different user needs. By doing so, concurrent acceptability could be increased.  

8.2.4.3 Summary 

The Flexibility theme reflects how participants interact with and adapt the intervention 

components to suit their individual preferences and circumstances. This adaptability 

is crucial for ensuring ExerciseGuide UK resonates with its users’ diverse needs. 

Participants valued the ability to modify the intervention, such as opting for printed 

materials instead of strictly digital content, which was particularly beneficial for those 

less comfortable with technology or those who preferred physical interaction with the 

programme content. 

Many participants also appreciated the flexible tracking options that allowed them to 

monitor their progress in a manner that felt most natural to them. Whether through 

apps, paper logs, or the integrated tracking system, the choice to select a tracking 

method that best fits their lifestyle was crucial for maintaining engagement. However, 

it is important to note that the participants did not readily engage with the integrated 

tracking system. In fact, some did not know it was there. This flexibility not only 

enhanced usability but also empowered participants, giving them control over how 

they interacted with ExerciseGuide UK and building their acceptability with the 

platform. 

The intervention’s adaptability extended to the exercises themselves. Participants 

noted the value of being able to adjust exercise routines to fit their physical states and 

health on any given day. This aspect of the intervention was especially important for 

maintaining consistency in physical activity, even on days when participants felt less 

capable. By accommodating these variations, ExerciseGuide UK promoted a sense of 

personalisation and responsiveness that participants found both supportive and 

effective. 

The Flexibility theme illustrated the importance of an intervention’s ability to adapt to 

the changing needs and preferences of its users. This flexibility is not just a feature of 

the design; it's a fundamental aspect that can enhance the perceived relevance and 
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effectiveness of the programme, ensuring sustained engagement and satisfaction and 

contributing to both concurrent and retrospective acceptability. 

8.2.5 Theme Five: Intervention Coherence 

Intervention Coherence is the fifth theme to be discussed. It can be defined as: 

 “The extent to which the participant understands the intervention 

and how it works” (400) 

The degree to which an intervention and its purpose is clear and understandable are 

important to the acceptability of an intervention, and in particular, a website. The 

primary themes of Intervention Coherence refer to the purpose of guiding participants 

via batch releasing information (a tunnelled architecture), components of behaviour 

change (e.g., goal setting), exercise benefits, and exercise prescription. Exploring 

those themes can allow exploration of participants acceptability, drawing on the clarity 

of instructions and guidance and what elements were useful or not. Gaining this insight 

into how coherent ExerciseGuide UK was, will provide an understanding whether the 

content and purpose of ExerciseGuide UK was clear, logical, and understandable by 

participants.  

8.2.5.1 Sub-theme One: Goal Setting 

ExerciseGuide UK had a dedicated module to help participants create a SMART goal 

(SMART being a mnemonic acronym: Specific, Measurable, Achievable, Relevant, 

and Time-Bound). Participants highly valued the goal-setting module on 

ExerciseGuide UK, which they highlighted empowered them to set personalised 

SMART goals. This feature was important for fostering a sense of autonomy and 

engagement. Participants explicitly noted the benefits of setting their own goals rather 

than having them imposed: 

P: But I think if you don't have a goal, I mean, you want something 

to aim at. I want something to aim at so I can judge where I am. And 

if you don't have a goal, you will just tail it off...  

(Participant: 004, 84y) 
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P: But like I said at the beginning, I have found this training, you 

know, this exercise different from anything I've done before because 

one of the main things is you encouraged us to set our own targets. 

It made me feel more confident. Because I felt like I exceeded my 

own targets, and it makes you realise that you don't have to do a lot 

of exercise. You know, to achieve a good workout.  

(Participant: 012, 54y) 

This autonomy in goal setting not only encouraged continuous engagement but also 

reinforced participants' confidence, highlighting the intervention’s adaptability to 

individual needs and preferences. 

This sub-theme explores goal setting but extends to how the intervention facilitates 

the formation and maintenance of health-promoting habits. ExerciseGuide UK's 

design was key in supporting participants to develop routines that they could integrate 

into their daily lives, thereby turning sporadic actions into consistent behaviours: 

P: I just followed that [exercise plan]. To the letter, really. Which 

again has now got me into the routine were. I would find it difficult 

not to do the exercises. Because again, it's. It's a daily routine now, 

isn't it?  

(Participant: 002, 75y) 

P: Once you've got it [exercise plan] into your head, you just go 

through them. Almost. You know, without thinking about it. And it 

becomes. More of a habit if you like. And I didn't mind that because 

it helped me to do it.  

(Participant: 011, 76y) 

8.2.5.2 Sub-Theme Two: Exercise Efficacy and Adaptation  

This sub-theme addresses a few intersecting perceptions and experiences regarding 

the physical and psychological benefits of the tailored exercise programmes provided 

by ExerciseGuide UK. Participants often highlighted the tangible improvements in 

their health, which reinforced their belief in the efficacy of the exercise programmes. 
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Participants frequently commented on how the exercises helped maintain or even 

improve their physical health during their cancer journey. This was especially 

important given the context of their ongoing medical treatments, which could be 

physically and emotionally impactful: 

P: I really did come to realise that every little does help. Every little 

is not little. Every little is something. And I've really came to realise 

that. 

R: And when you said every little, what is it? What is it you referring 

to? 

P: Exercise or just doing things in general.  

(Participant: 017, 64y) 

P: …also, I've got cancer, you know, can I exercise? You're asking 

yourself that question when you're starting. Should I be exercising? 

Should I be rocking in a corner somewhere? So, you think to 

yourself, why bother? Why bother? What's it going to do? I'm dying. 

What's it going to benefit me? It's not just about the physical stuff. 

It's your brain, isn't it? It's those little things that we talked about 

them achievements, that sense of belonging. Putting yourself little 

targets in and achieving them… 

(Participant: 012, 54y) 

These quotes from conversations with participants illustrate the common feeling 

among participants that exercise contributed positively to their overall well-being. 

Furthermore, the nature of personalisation and tailoring of the exercise prescriptions 

meant that participants could see gradual improvements, which were important for 

maintaining their motivation and commitment. As exercises were adapted to fit their 

individual health statuses and capabilities, participants were able to progress at a pace 

that felt achievable and rewarding: 

R: So how did you find the exercises? You know, the progression, 

the information, how do you find all that? 
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P: Yeah, definitely good. Yeah, you know, it went up. They went up 

as the weeks went along, didn't it? You know, the amount of reps of 

the actual exercises went up, so I thought that was good.  

(Participant: 003, 51y) 

P: You know, I'm on week nine now. I'm hoping in a couple of weeks' 

time, instead of doing 12 repetitions, I'm hoping I can take up to 15. 

In that kind of things, and that's in the future, but I'm quite happy 

the way I am now. Things are going nicely for me. I'm doing the 

exercises fine now… 

(Participant: 013, 70y) 

Incorporating these perspectives not only highlights the physical benefits but also 

emphasises the psychological impact that participants experience through regular, 

personalised physical activity. The adaptability of the exercise prescriptions is key to 

participants' sustained engagement and concurrent acceptability. It ensures that 

participants continue to find the exercises relevant and beneficial to their evolving 

health and fitness needs. 

8.2.5.3 Sub-Theme Three: Website Architecture 

Adopting a tunnelled website architecture (e.g., participants are guided through short 

packages of information) vs a free choice architecture (e.g., all content releases at 

once) provided a useful strategy to hold participants back from going through all 

modules, all at once at the start of the website, which some suggested they would have 

done:  

P: I think I would have done the lot [the modules] and gone to the 

end. And not done the build-up. I would have just wanted to achieve, 

maybe. And I like the fact that just held me back a little bit at work, 

personally for me. 

(Participant: 012, 54y) 

P: Yeah, I think it's better releasing them [modules] over the course 

of the weeks because, you know, if you do more, like. If they were all 

there with the start, I would have done all them at the start. And then 
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I probably would have forgot the stuff. So, you know, especially with 

chemo brain, it's nice that staggered.  

(Participant: 003, 51y) 

Moreover, offering participants that level of freedom to navigate through all modules 

upfront would lead to an entire dashboard from the start of the intervention. Having a 

dashboard with a full array of modules was thought to be daunting and overwhelming 

by the participants, especially with the amount of information they are provided during 

the early phase of their diagnosis:  

R: Do you think that staggered approach was useful? 

P: I do I do because…you can be swamped by it, you know. I'm not 

really a reader…If you were given access to everything. It could put 

a lot of people off. So, the way it's done. It's in small chunks, it guides 

you through.  

(Participant: 001, 64y) 

R: What your thoughts on that sort of staggered release versus 

P: I think. Leave it like that, because if you give them something all 

at once, they get quite overwhelmed. It's a lot to digest. You know 

they've got enough going on as it is.  

(Participant: 009, 63y) 

It appeared the tunnelled architecture increased the concurrent acceptability of 

participants using ExerciseGuide UK. 

8.2.5.4 Summary 

Intervention Coherence concerns participants' understanding of the intervention, its 

components, and the logic behind its structure, reflecting how well it aligns with their 

expectations and perceived needs. This theme is important as it determines 

participants' initial and ongoing engagement with the intervention, influencing their 

overall acceptance and utilisation. 
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Participants often discussed the clarity and logical flow of the intervention, 

highlighting how well the components were integrated to form a cohesive programme. 

The structured progression of the modules, which gradually introduced new concepts 

and continuously modified exercise programmes, was particularly appreciated. This 

approach helped participants build their understanding and skills incrementally, which 

many found to be an effective method for approaching complex health behaviours 

without feeling overwhelmed. 

The objectives of ExerciseGuide UK aligned with participants’ personal health goals, 

which also played a crucial role in its coherence. Participants valued how the 

intervention aims resonated with their desires to improve their health, enhance 

physical functionality, and improve psychological strength. The clear delivery of these 

objectives at the outset of the study helped establish a sense of purpose and direction, 

which participants raised in the interviews as important for their sustained 

engagement. 

Moreover, the use of clear, concise information throughout the intervention was noted 

as a key factor in maintaining coherence. Participants voiced that they appreciated the 

straightforward and understandable presentation of content, which facilitated easy 

comprehension and application of the information. This clarity in communication 

ensured that participants could effectively connect the activities and their intended 

outcomes within ExerciseGuide UK, reinforcing the programme’s logic and 

relevance. 

Feedback mechanisms and support provided through ExerciseGuide UK further 

reinforced its coherence. Regular interactions with the researcher (JC) and tailored 

feedback on progress made the programme’s structure and purposes clearer, helping 

participants see the direct benefits of their involvement.  

In summary, the Intervention Coherence theme encapsulates the participants' 

perceptions of the intervention's logical structure and its alignment with their health 

needs. It underscores the importance of clear objectives, logical progression, and 

effective communication in designing interventions that participants can easily 

understand, trust, and engage with fully. The intervention’s coherence not only 
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supports initial uptake but also fosters ongoing commitment, essential for achieving 

long-term health outcomes. 

8.2.6 Theme Six: Perceived Effectiveness  

Perceived Effectiveness can be defined: 

 “The extent to which the intervention is perceived as likely to 

achieve its purpose” (400) 

In order to determine if ExerciseGuide UK was acceptable, it is important to examine 

whether participants felt the site was able to achieve its purpose. Although 

ExerciseGuide UK’s purpose was to provide those with a personalised PA programme 

with a focus on changing healthy lifestyle behaviour (e.g., PA and reducing sedentary 

time), the perceived purpose (and whether that was achieved) could be personal to and 

vary per participant. For example, if a participant solely wants to log into 

ExerciseGuide UK and look exclusively at the personalised PA programme, then the 

purpose has been fulfilled. Whereas, if a participant wishes to have a lot more 

information pertaining to healthy lifestyles and their cancer diagnosis, this difference 

in the participant’s want from the site may lead to a difference in purpose being 

achieved. The main sub-themes within perceived effectiveness, which are discussed 

below, consist of website effectiveness and user engagement, tailoring, 

personalisation, check-ins, physical and psychological benefits, and managing 

breathlessness. Understanding the perceived effectiveness of ExerciseGuide UK and 

understanding how participants engaged with the site provided the opportunity to 

explore its acceptability. It is important to ensure the site meets the needs and achieved 

the desired purpose for the participant. Information and experiences gained add to the 

current understanding of the site's acceptability but provide scope for future iterations.  

8.2.6.1 Sub-Theme One: Website Effectiveness and User Engagement  

Participants noted that the website effectively facilitated habit formation by 

encouraging routines that integrate physical activity into daily life, such as taking stairs 

or doing exercises during routine home activities. These habits were supported by the 

website’s structured approach to goal setting, which participants found motivating and 

essential for maintaining engagement.  
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P: But I think if you don't have a goal, I mean, you want something 

to aim at. I want something to aim at so I can judge where I am. And 

if you don't have a goal, you will just tail it off. I don't like giving up. 

I don't like failure. You know, if you don't have a goal, you will just 

think, why bother? You know you can go down a slippery slope if 

you don't have a goal.  

(Participant: 004, 84y) 

Participants further reflected on how physical activity and healthy activities have 

become part of their every day, building habitual patterns: 

P: Whereas now. I would find it difficult not to do it if that would 

make sense…It [exercising] becomes very much part of your day. 

And your daily routine.  

(Participant: 002, 75y) 

P: I mean, today, for example, I was making a pie today, you know, 

I was in the kitchen, and in the kitchen is my two bottles of squash. 

And I use them for my arm exercises instead of the tins of beans used 

two bottles of squash. And while I was waiting, you know, doing little 

bits with the pie. I just noticed them, and I just. I think it just comes 

natural, I just grab hold of them and start doing, you know, a few 

bicep curls and this, that and the other.   

(Participant: 013, 70y) 

However, not all participants shared an experience of a change to their views or 

attitudes: 

R: Was there any impact on views regarding healthy lifestyle choices 

or diet? 

P: No, not really. I don't really do a healthy lifestyle.  

(Participant: 008, 74y) 

The website's design generally supported behaviour change through clear presentation 

and useful modules:  
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P: …other places you could go for advice I didn't always go to. 

Those places that was suggested, but [I] did go to some. And I did 

find some of them useful, some in particular, yeah. 

(Participant: 017, 64y) 

R: In terms of the exercise, was the information clear enough? 

P: Oh yes, that was very clear. Yes. I mean, to be honest, even while 

doing the exercises, I actually had the web page open. And went 

back to it to make sure I was doing it right, you know, that sort of 

thing. You know, like the arm stretch, just to see if I was doing it 

right. And yes, I saw was doing it right and there we go, question 

answered.  

(Participant: 013, 70y) 

R: Breathing exercises on the exercises as well. What are your 

thoughts on the instructions? 

P: Oh, straightforward. straight forward. Yeah.  

(Participant: 017, 64) 

However, there were comments on the timing of releasing certain information, such 

as the breathlessness module. Participants felt that earlier access to this module could 

have been more beneficial, suggesting a need for optimisation in the sequence of 

content delivery. 

P: With people like me. Like the breathing, you know. Because with 

lung cancer, it's gonna affect your breathing. So that could come up 

fairly early and signposted to it little bit more.  

(Participant: 001, 64y) 

When it came to the participants awareness and attitudes of healthy behaviours, it was 

highlighted through the interviews that participants felt ExerciseGuide UK had an 

impact on their attitude to being active and the impact over time small changes can 

make to quality of life: 
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R: Do you think there's been any impact towards your attitude 

towards exercise? 

P: I think when I started on week four and week five. I actually 

realised how much, how much this is starting to do for me.   

(Participant: 011, 76y) 

R: And can you think of anything that you've learned off from the 

study or the website, any of the modules or any the exercises in 

general that have helped you build that confidence? 

P: …I remember comparing it. I remember comparing it to Tesco's, 

that every little helps. That's basically summed it up. I really did 

come to realise that every little does help. Every little is not little. 

Every little is something. And I've really came to realise that. 

R: And when you said every little, what is it? What is it you referring 

to? 

P: Exercise or just doing things in general. 

(Participant: 017, 64y) 

8.2.6.2 Sub-Theme Two: Tailoring, Personalisation, and Check-Ins 

The tailored exercise plans provided by ExerciseGuide UK were well received by 

participants, who appreciated that the exercises were adjusted to their personal health 

status and functional abilities. This personalisation not only made the exercises more 

appropriate but also enhanced participants' trust in the ExerciseGuide UK’s safety and 

effectiveness.  

R: Did the website tailor the exercise is enough to you, do you think? 

P: Yes, yeah, yeah. 

(Participant: 014, 71y) 

P: I liked the way that when you put your details in it, it gave you 

exercises, right, that were applicable to you, because the exercises 
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you gave for my core stability and my hips. I've now incorporated 

that. And I will carry on having that in my workouts.  

(Participant: 001, 64y) 

 

Regular interaction with an exercise professional (in this case the doctoral researcher, 

JC), either through check-ins or feedback mechanisms (e.g., emails or internal 

logging), further reinforced the tailoring process, making participants feel supported 

and understood:  

R: What are your thoughts on the websites, tailoring ability and its 

ability to personalise it to your needs? 

P: Yes, yes, I think it was very good. And I was amazed at the speed 

it did it with. You know. When we met as well when we spoke, you 

were very quick to change things which was great.  

(Participant: 005, 77y) 

P:…what the assessment does and what the, what the outcome of 

that assessment is, is basically what what the PT [personal trainer] 

first did for me when I walked into a gym. And that was huge. And I 

told him that all the problems I had. And they did draw me a plan 

up.  

(Participant: 001, 64y) 

As highlighted above, for some, the effectiveness of tailoring was sometimes 

perceived as dependent on professional oversight, with participants expressing a 

preference for more personalised contact to ensure the exercises were perfectly aligned 

with their needs. 

R: I know we did talk about the website did tailor the exercises to 

you, but I [researcher] did do some extra tailoring.  

P: Which is really helpful as you know what you're talking about.  

(Participant: 013, 70y) 
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You know, when I first saw it. And I saw all the animations. You 

know, I thought that's not, that is really what I wanted is it's doing a 

whole body. You know my legs, my arms. I think I took a liking to it 

straight away, if you know what I mean. When I did the very first 

one, I thought oh, this isn't too bad. Well, I didn't say that. I actually 

thought this is good. I started off with some positive thinking. This 

will do me good as well. That was my first thoughts. When I very 

first did them, I was really pleased that someone came up with 

something tailored to me.  

(Participant: 013, 70y) 

In addition to tailoring and personalisation, participants mentioned that regular 

interactions with the exercise professional (JC) through scheduled check-ins enhanced 

the perceived effectiveness of the intervention. These check-ins served not only as 

motivational tools but also as accountability mechanisms.  

Throughout the intervention, participants had two primary check-ins, which they felt 

was appropriate:  

P:…I think that was about right [number of check-ins]. I don't want 

to see you every week. But yeah, I think it's about right. 

(Participant: 004, 84y) 

P: I think it [number of check-ins], it's probably, it’s been enough 

for me. 

(Participant: 011, 76y) 

Additionally, participants valued the personal connection with the exercise 

professional, stating that these interactions increased their commitment to the 

programme:  

R: Would you have been less inclined [to do the exercises] if we 

didn't talk on the phone? 

P: Only slightly [researchers name], only slightly, to be honest. But 

I would say talking with you it's motivated me a bit.  
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(Participant: 013, 70y) 

R: Did meeting with me twice have any impact on your desire or 

willingness, or motivation to do exercise? 

P: I think I can easily say yes. It had an impact on my motivation.  

(Participant: 017, 64y) 

These comments illustrate how these check-ins provided both motivational support 

and a sense of obligation that encouraged adherence, promoting the participant’s 

concurrent acceptability of ExerciseGuide UK. 

8.2.6.3 Sub-Theme Three: Physical and Psychological Benefits 

Participants reported improvements in their overall confidence through their 

engagement with ExerciseGuide UK.  

P: It [ExerciseGuide UK] boosted my confidence to no end, yeah. 

(Participant: 013, 70y) 

Moreover, participants discussed improvements in physical strength and ability to 

perform activities of daily living (ADLs), which they attributed to their consistent 

engagement with the prescribed exercises through ExerciseGuide UK:  

P: It was quite difficult to even raise my arms a little bit at the 

beginning. But now I'm doing that with weight. So definitely 

improvement in strength there. But not only that, the leg ones are 

really helped as well.  

(Participant: 003, 51y) 

P: I've notice that these activities [activities of daily living] are a bit 

easier, so, you know, I've had trouble lifting things down from 

shelves before. And you know. Carrying things like water, but yeah, 

I've definitely, these are better. So now I just do these things, not 

even thinking about it, really.  

(Participant: 003, 51y) 
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P: …there is a benefit, and it's the benefit you don't realise until the 

benefits there. For an example, bending. Bending to put your socks 

on. That used to be a bit of a problem for me. But now, after doing 

exercise, that isn't a problem. 

 (Participant: 005, 77y) 

Additionally, psychological benefits such as increased confidence, satisfaction from 

exercise, and improved well-being were frequently mentioned, highlighting the dual 

benefits of exercise programme.  

P: You know, I've just climbed them stairs. I didn't have to take a 

pause for breath. Mentally, that does you good.  

(Participant: 004, 84y) 

P: It's not just about the physical stuff. It's your brain, isn't it? It's 

those little things that we talked about them achievements, that sense 

of belonging. Putting yourself little targets in and achieving them.  

(Participant: 012, 54y) 

P: I think I always feel better mentally once I've exercised. You 

know, it does give you those endorphins, doesn't it? 

(Participant: 003, 51y) 

These outcomes fostered a positive attitude towards exercise and motivated continued 

participation, thus promoting concurrent and retrospective acceptability. 

8.2.6.4 Sub-Theme Four: Managing Breathlessness 

Breathlessness was a key concern for many participants, affecting their ability to 

engage in physical activity in this intervention.  

R: So, managing your breathing better has allowed you to do more 

activity. 

P: Yes, yeah, yeah.  

(Participant: 014, 71y) 



 

251 

R: Did you have any barriers? To being active, to being physically 

active. 

P: Mainly the breathing. 

R: And has there been any changes with your breathing? 

P: Yes, definitely. Definitely. Even with the walking about and 

things, you know, that's definitely helped me [breathing exercises]. 

(Participant: 014, 71y) 

The intervention’s resources and techniques for managing breathlessness not only 

improved participants' physical capability to exercise but also boosted their confidence 

in being active: 

P: One of the biggest things I have learned from it now, and it's part 

of me now, is that I'm not afraid of being breathless. Right. I know 

if I do something, or if I've overdone it or something, and I'm really 

breathless, I sit down, and I do my breathing exercises through my 

diaphragm. And I'm relaxed. I know, I'm not gonna die. It's not 

gonna do anything. It's just going to go away in a couple minutes, 

and in a couple minutes I am back to normal. And that is the biggest, 

the biggest thing it taught me. I am not frightened of it. 

(Participant: 013, 70y) 

This empowerment was crucial in mitigating the psychological stress associated with 

breathlessness and enhancing overall engagement with the intervention. 

8.2.6.5 Summary 

The Perceived Effectiveness theme assesses how participants view the intervention's 

capability to meet its intended health outcomes. This perception is influenced by the 

tangible benefits participants experience throughout their engagement with 

ExerciseGuide UK. Participants frequently referenced improvements in both physical 

and psychological health as evidence of the intervention’s effectiveness. 
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Physical benefits such as increased strength, greater flexibility, and improved 

endurance were commonly reported. These improvements often translated into better 

overall functionality, allowing participants to engage more fully in daily activities with 

less discomfort or fatigue. Psychological benefits were equally highlighted, with many 

participants noting enhanced well-being, reduced stress levels, and increased mental 

clarity. 

The intervention’s structured approach, which included tailored exercises, educational 

content, and regular support check-ins, was often credited for these improvements. 

Participants appreciated the comprehensive nature of ExerciseGuide UK, which not 

only addressed their physical health needs but also supported their psychological and 

emotional health. This holistic approach was crucial in reinforcing the intervention’s 

effectiveness, as it aligned well with participants’ overall health goals and 

expectations. 

In essence, the Perceived Effectiveness theme reflects participants' acknowledgement 

of the intervention’s impact on their health and well-being. The positive outcomes 

reported by participants underscore the importance of a well-rounded, responsive 

intervention design that addresses the multifaceted aspects of health improvement. 

8.2.7 Theme Seven: Self-Efficacy  

The final of the themes is Self-Efficacy. Self-efficacy is defined by the TFA as: 

“The participants confidence that they can perform the behaviour(s) 

required to participate in the intervention” (400) 

For an intervention to be acceptable, users must feel confident in their ability to engage 

in it and the behaviours required to engage. If a user is not able to successfully carry 

out the required behaviours for engagement, such as using a website for PA 

prescription, then it may not elicit the desired or intended outcomes and, overall, not 

be acceptable.  

Two primary behaviours are required to be involved in the ExerciseGuide UK study: 

a degree of engagement with digital technology and the performing PA. Both of these 

elements comprise two sub-themes within this theme and will be discussed in turn 

below.   



 

253 

8.2.7.1 Sub-Theme One: Digital Confidence  

Participants, especially older ones from socioeconomically deprived areas, display 

varying levels of digital confidence. This variation often stems from limited prior 

exposure and experience to digital technology rather than geographic location per se. 

These participants sometimes felt overwhelmed by the rapid evolution of digital tools, 

which can be daunting for those not regularly engaged with modern technology. For 

example, one participant described themselves as a 'technophobe' and preferred to 

manually write down information as a way to interact with the intervention content 

more comfortably: 

P: I'm a technophobe. I'm a technophobe. So, I wrote it down 

[exercise plan]. 

(Participant: 013, 70y) 

This behaviour underscores the importance of designing digital interventions that are 

accessible and user-friendly for all users, incorporating alternative methods of 

engagement to accommodate different levels of digital literacy and comfort. These 

methods are important for sustained use, which may increase the participants 

retrospective acceptability of ExerciseGuide UK.  

8.2.7.2 Sub-Theme Two: Exercise Confidence 

Individual health concerns such as breathlessness (also known as dyspnoea) and 

comorbidities may strongly influence an individual's confidence to engage in physical 

activities. Participants often hesitated to exercise due to fear of exacerbating symptoms 

like dyspnoea. However, personalised support and specific breathing techniques 

provided as part of the intervention alleviated these fears, enhancing participants' 

confidence to engage in physical activities. For instance, learning and applying these 

techniques allowed one participant to comfortably increase their activity levels, 

reflecting the positive impact of tailored health interventions on self-efficacy:  

P: I'll be honest with you, because of the breathlessness. I, I was 

shying away from the cardio element because I wasn't comfortable. 

But now I found that I can get to a point where I can raise my heart 

rate for a prolonged period of time using the breathing. 
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(Participant: 001, 64y) 

Additionally, the intervention's thoughtful design to accommodate various health 

conditions reassured participants that they could safely engage in exercise, which was 

especially valued by those dealing with multiple health issues.  

P: I am a little bit afraid that fact I've got osteoporosis as well, I 

won't say it has muddied the waters, as it hasn't, But it's a factor. 

You know, something you have to factor in yourself. On the results 

in that. Yes, it [ExerciseGuide UK] was specifically designed for 

lung cancer, and I realised that, but it's helped me overall, it has 

helped me overall. 

(Participant: 017, 64y) 

This tailored approach not only alleviated initial fears but also reinforced their capacity 

to undertake physical activity despite their health challenges 

8.2.7.3 Sub-Theme Three: Satisfaction from Exercise 

Successfully completing exercise programmes provided participants with tangible 

evidence of their capabilities, which was particularly empowering following a cancer 

diagnosis and treatment, a time when many face a decline in self-belief. The act of 

completing physical exercises not only boosted their physical strength but also 

enhanced their mental resilience and satisfaction. Participants expressed a renewed 

sense of accomplishment and pride in their ability to maintain physical activity, which, 

in turn, further reinforced their overall self-efficacy: 

P: I think satisfaction, yes, you know, knowing that you can still do 

these things [exercise] and knowing that help in your body.   

(Participant: 003, 51y) 

8.2.7.4 Summary 

Self-efficacy within the intervention context explored participants' confidence in their 

ability to engage with and benefit from ExerciseGuide UK. This theme is key as it 

directly influences participants' motivation to initiate and persist in health-promoting 

behaviours. Self-efficacy was noted not only in relation to physical activities but also 

in interaction with digital tools and navigating ExerciseGuide UK. 
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Participants expressed that their confidence increased as they became more familiar 

with the structure and content of ExerciseGuide UK. The tailored exercise 

programmes, which were tailored to match individual health conditions and 

capabilities, enhanced participants' self-efficacy. Knowing that the exercises were 

designed to accommodate their specific needs helped participants feel more capable 

and secure in their decision to engage. 

Moreover, the clear instructions and supportive feedback mechanisms on 

ExerciseGuide UK contributed to a growing sense of competence among participants. 

Regular goal-setting and the ability to track progress reinforced this feeling, as 

participants could see tangible evidence of their achievements. However, it was noted 

that participants did not track using the integrated tracking system. This visibility of 

progress was important for maintaining motivation and belief in their ability to 

improve their health. 

Overall, the self-efficacy theme highlights the crucial role of tailored support and 

clear, actionable feedback in fostering participants' confidence and engagement. By 

continuously addressing and supporting participants' confidence levels, the 

intervention not only aids in immediate behaviour change but also empowers 

participants to maintain these changes long-term. 

8.3 Qualitative Learning 

The qualitative interviews of this study aimed to explore the acceptability of the 

ExerciseGuide UK site using thematic analysis. The key learnings from these 

interviews provide valuable insights into the factors influencing acceptability at 

different stages of the intervention. The TFA, consisting of seven constructs, served 

as a guiding framework. Of the seven original constructs, Opportunity Cost was 

excluded, while a new construct called Flexibility was identified and incorporated into 

the analysis framework (see Figure 27). In line with the TFA, participants' perspectives 

on acceptability were explored across three-time points: Prospective Acceptability, 

Concurrent Acceptability, and Retrospective Acceptability.  

Data pertaining to prospective acceptability highlighted that initial reluctance towards 

exercise shifted as participants discovered enjoyment in the activity. Actions such as 

face-to-face communication, recruitment from staff, and the opportunity to engage in 
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something positive influenced participants' decisions to participate. One possible 

method to improve prospective acceptability of ExerciseGuide UK could be to 

increase the promotion and dissemination of the programme, ensuring that potential 

participants are aware of the benefits of PA and the programme itself. However, the 

ExerciseGuide UK study was carried out during the COVID-19 pandemic. The 

unprecedented impact on the NHS, the country, and the world, made it difficult to 

effectively disseminate and work within clinical settings as a non-clinical doctoral 

student.  

Regarding concurrent acceptability, participants reported that starting the exercise 

programme was not too challenging; instead, it was perceived as reasonably 

straightforward. Nevertheless, challenges were encountered in locating the Extra 

Information section of the website. Not being able to identify the Extra Information 

section of the site would have negatively impacted concurrent acceptability, as 

participants could not easily find information that could have been of value to them. 

Participants' engagement may have been negatively impacted due to the requirement 

to log on to a website to track exercise and symptoms. Conversely, self-directed 

SMART goals received positive feedback regarding increasing concurrent 

acceptability by empowering participants to set personalised objectives. 

Furthermore, participants expressed concurrent and retrospective acceptability of the 

programme's ability to tailor exercises to their needs and support long-term adoption. 

Retrospectively, participants expressed their intention to continue using 

ExerciseGuide UK, if available, and sustain their engagement in PA, with some 

suggesting they would keep active until physical limitations prevent them from doing 

so. 
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Chapter 9 Integration and Discussion  

The overarching aim of this thesis is to investigate the feasibility and acceptability of 

ExerciseGuide UK. ExerciseGuide UK aims to provide tailored physical activity (PA) 

programmes to those living with and beyond lung cancer (LWBLC).  

This chapter will provide an integration and synthesis of the collective quantitative 

and qualitative data from throughout this doctoral thesis to address the three questions 

put forward in Chapter 1 of this thesis, which are:  

1. Is an online tailored physical activity platform feasible for those LWBLC? 

2. Is an online tailored physical activity platform acceptable for those LWBLC? 

3. What barriers exist for those LWBLC to engage in an online tailored physical 

activity platform?  

To integrate and discuss the data throughout the thesis, the Pillar Integration Process 

(PIP), by Johnson et al., (2017) (380), will be adopted. The PIP is a technique for 

integrating quantitative and qualitative data in mixed methods research. It was chosen 

due to the transparent and rigorous methods which are underpinned by the same 

philosophical, methodological approaches described earlier in the thesis (pragmatism) 

with triangulation (see Chapter 3 (section 3.1.2.1)). The PIP consists of four key 

phases: 1) Listing, 2) Matching, 3) Checking, and 4) Pillar Building. The flow of the 

PIP is detailed in Figure 28.  

 

Figure 28: Pillar Integration Process Flow 
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The PIP has been applied to each question of this thesis. The following section will 

address each question, drawing on the pillars established in the PIP tables. All research 

questions have an accompanying PIP table, which can be found in Table 26, Table 27, 

and Table 28. 

9.1 Question One: Is an online tailored physical activity platform feasible for 

those LWBLC? 

Following the PIP, the data across the thesis were structured around two core 

dimensions: Feasibility Data and Participation Dynamics, evaluated against the pre-

defined criteria, including a recruitment rate of at least 60%, a retention rate of no less 

than 85%, and a target participant range of 15 to 35, achieved within a five-month 

period ending May 30th, 2022. 

The minimum recruitment target for ExerciseGuide UK was. However, the 

recruitment rate did not meet the pre-defined criteria. In fact, of the 59 eligible patients 

who were approached, 18 provided written informed consent, resulting in a 30.5% 

consent rate. The recruitment rate within this trial was approximately 50% lower than 

the mean recruitment rate from the systematic review evidence (62.85%) (3) and the 

predefined threshold for feasibility (≥ 60%) within this doctoral degree. Exploring the 

participation dynamics provided insight into the factors influencing participant 

engagement. The evidence collected illustrated that a large portion of potential 

participants, who are already actively involved in personal exercise routines, opted not 

to participate in the ExerciseGuide UK study. They perceived this exercise programme 

as an optional addition to their current exercise habits rather than a necessity. This 

decision was largely influenced by their satisfaction with their existing level of 

activity. These findings highlight a greater need to convey the importance of the 

unique advantages of educational resources and information throughout the treatment 

trajectory or beyond. 

The dynamics of participation were largely shaped by participants' physical status and 

their digital literacy, particularly older adults. Often, patients declined to take part due 

to being weak and frail (21.95%). Moreover, not wanting to engage in a digital 

technology study was a common reason eligible participants gave for declining to 

participate in the ExerciseGuide UK study (19.51%). It was noted by an elderly 
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participant (84y) that having someone who was more digitally literate helped them get 

used to ExerciseGuide UK. The ExerciseGuide UK findings indicate that enhanced 

support, such as involving family members during digital interventions, greatly 

improved engagement rates. This underscores the importance of future interventions 

to encourage and include support systems that cater to participants with varying 

degrees of digital literacy, ensuring inclusivity and sustained engagement. The 

ExerciseGuide UK study did not include the views or involvement of carers or 

participants' support networks, which would have provided a further lens to view how 

participants were able to engage with the platform.  Evidence highlights older adults 

seem to be slower in learning how to use new technologies than their younger 

counterparts (446); they will learn and adopt them based on their perception of whether 

the technology holds value (447). Similar findings were noted in the doctoral 

systematic review, with two studies reporting the primary reasons for participant 

decline. Maguire et al. (2015) reported two primary reasons for participation decline 

were poor health status and being unfamiliar with technology (251). Moreover, Lafaro 

et al. (2019) echo the findings from ExerciseGuide UK that patients may decline due 

to being overwhelmed or having too much going currently going on (264), which was 

the third most common reason within the ExerciseGuide UK study. 

Several external factors impeded participant eligibility and sustained involvement. 

Notably, clinician judgement regarding being too frail and/or weak to participate in a 

PA study (40.85%) and the absence of necessary technological tools emerged as 

primary barriers, excluding a significant portion of our intended demographic 

(25.35%). Wider research supports both participations decline or ineligibility of those 

living with and beyond cancer to digital exercise studies due to a lack of digital 

technology competency or lack of access (463, 468, 469). Within the doctoral 

systematic review by Curry et al., there were several concerns noted pertaining to the 

recruitment, including poor health status, lack of familiarity with digital technology 

and the internet, being overwhelmed, limited time, and no further supportive care was 

needed (3). Additionally, the economic implications of employing exercise 

professionals, which were not measured in the ExerciseGuide UK study, represent a 

notable oversight in the evaluation of the intervention’s overall economic feasibility. 
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The value of personal interaction in fostering participant engagement became clear 

throughout ExerciseGuide UK. Participants voiced a preference for direct interactions 

with researchers, which ultimately boosted their trust and compliance. Furthermore, 

given the substantial level of trust and confidence established through patient 

consultations with their primary oncologist, patients and their families are likely to be 

more receptive and responsive to research studies introduced and explained by their 

primary clinician (470). Although oncologists may have a favourable role in 

promoting recruitment (471), the researcher's presence can aid recruitment. The input 

from the oncologists for referrals highlighted the important role of integrating clinical 

support within the recruitment process, enhancing the credibility and appeal for study 

participation. 

While the ExerciseGuide UK study achieved the minimum recruitment rate, it did fall 

short of meeting the pre-defined retention rate criterion of ≥ 85%. In fact, the 

recruitment rate was 66.67%. Further insight and context were highlighted when 

examining the retention rates across similar studies from the systematic review within 

this thesis. Across the eight studies in the systematic review, the mean retention rate 

was 84.77% (67–100%), meaning the retention rate did fall within the mean range of 

the studies. However, it is important to note there was an average sample size of 40.25 

(± 31.65) within the systematic review and 18 in ExerciseGuide UK. Given the small 

sample size within ExerciseGuide UK, each individual's dropout or death largely 

affected the overall results and the percentage decrease in participation. In contrast, 

larger studies would likely see a diminished impact from similar occurrences due to 

their broader participant base. However, multiple factors can impact the retention rate 

of a study, not solely the sample size. For example, the reasons identified within the 

systematic review were postoperative complications, hospital transfer, pre-operative 

cancellation, emotional burden, and death. 

In a recent review of exercise interventions for those diagnosed with cancer delivered 

via telehealth by Morrison et al., (2020), the retention rate ranged from 11% - 100% 

for website interventions (110). However, retention rates across different digital 

platforms yielded several key insights. Mobile and web-based interventions generally 

reported lower retention (below 70%) (110), aligning with broader digital health 

intervention research trends. The underrepresentation of lung cancer-focused studies 
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within this data highlights a specific research gap, necessitating targeted investigations 

to understand better and address the unique engagement barriers faced within this 

subgroup. 

Examining the recruitment outcomes relative to other studies identified within the 

doctoral review, particularly one conducted within the UK, demonstrated distinct 

successes and challenges. One study by Maguire and colleagues (2015) reported a 

recruitment target which was not met (target: 45, achieved: 16; response rate: 28.1%) 

(3, 270). Moreover, of the five studies which provided recruitment rate data, Maguire 

et al., (2015) yielded the lowest rate. However, there is little evidence suggesting the 

reason for a low recruitment rate and not achieving their sample size was due to being 

situated within the United Kingdom. However, the recruitment rate and target sample 

size of this one UK study most closely resemble ExerciseGuide UK. 

The integration and engagement of online surveys within the ExerciseGuide UK study 

was successful and feasible, evidenced by substantial completion rates. All patients 

completed the baseline survey, and over 90% of participants engaged with the post-

study surveys, affirming the practicality and effectiveness of digital surveys for 

continuous participant feedback and data collection within web-based research 

settings within this population. 

9.1.1 Summary of Question One 

The current study used the PIP to assess the viability of an online PA platform 

(ExerciseGuide UK) for LWBLC. Predefined Feasibility Outcomes and Participation 

were the two key pillars that were established. 

The study explored at the participants' mean retention rate (66.67%) and average 

recruiting rate (30.5%) under the Predefined Feasibility Outcomes pillar. The 

ExerciseGuide UK website met some predetermined requirements, but it was 

nevertheless practical for some patients. Notably, the pandemic which took place 

during the study may have had an impact on the results and decreased feasibility when 

compared to earlier studies in the systematic review. It is necessary to look into 

potential variables causing these disparities further. 
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Due to the study's digital nature and the fact that many patients lacked access to 

technology, recruiting challenges were mainly attributed to this. In addition, the digital 

format discouraged many prospective participants from participating. However, the 

minimal recruitment goal was met in the prespecified time. 

Due to the limitations of the pandemic, the feasibility exploration of healthcare 

professionals was not included in the study, highlighting the significance of integrating 

their viewpoints in future research. Even though the platform's recruitment rate was 

lower than that of the more extensive literature, which only covered a small portion of 

this topic, the reasonable retention rate (66.67%) indicated that most participants used 

the platform, suggesting it was moderately feasible. 

Contextual factors, particularly the effects if the COVID-19 pandemic, were extremely 

important to the viability of the study. Social isolation and governmental constraints 

resulted in an increased technology dependence among older populations for daily 

tasks. For example, greater utilisation of digital technology to attend medical 

appointments or order in groceries. While digital technology provided a level of 

normalcy for most, the rapid shift of uptake and reliance likely was difficult for older 

people, especially those with limited past exposure of experience. Given the isolation 

restriction, individual may not have been able to gain help from their family and 

friends. However, in the case of ExerciseGuide UK, participants acclimated to the 

platform despite initial reservations, emphasising the importance of resolving 

perceived complexity in digital interventions. 

To conclude question one, the practicality of ExerciseGuide UK can be rated as low 

to moderate based on achieving the minimum recruiting rate, a moderate retention rate 

and considering participant decline and grounds for ineligibility. The study offers 

insightful information about the viability of a tailored online PA platform for people 

with LWBLC, highlighting the significance of considering context when putting 

digital treatments into practice.  The PIP table can be found below in Table 26.
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Table 26: Pillar Integration Process Table discussing thesis question one: Is an online tailored physical activity platform feasible for those LWBLC? 

Quantitative Findings Quantitative Categories Pillar Building Themes Qualitative Categories Qualitative Findings 

 

 

  

Mean recruitment rate: (n=5): 
62.83 ± 27.99% a 

 
Systematic review data 
indicates online 
supportive care platforms 
appear to be feasible for 
those LWBLC a 

 
Feasibility data: 
Recruitment, retention, 
sample size, data 
across the thesis for 
online supportive care 
platforms for those 
LWBLC. 

 
Not Identified 
 Mean retention rate (n=8): 

84.77% (67–100%) a 
Sample Size Target: 
One study reported a recruitment 
target, which was not met (target: 
45, achieved: 16; response rate: 
28.1%) a 
Six studies were thought to be 
feasible. Two did not report on 
feasibility a 
Recruitment Rate: 30.5%c Low-moderate feasibility 

for those LWBLC for 
ExerciseGuide UK c 

 

 

Retention Rate: 66.67%c 

Sample Size Target: 15 – 35c 
Actual Sample Size: 18c 
Achieved minimum sample size 
within pre-defined time frame (five 
months) c 
Patient reported outcome data was 
successfully collected c 
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Quantitative Findings Quantitative Categories Pillar Building Themes Qualitative Categories Qualitative Findings 

 

 

  

Patient reported no access to digital 
technology: n=18 (25.35%) c 

Digital technology and 
recruitment for the 
ExerciseGuide UK study c 

 
Participation 

Concerns of age and 
digital technology 
engagement 

Working with a package like 
that, I think they [older adults] 
would find that bit daunting. 
Especially people my age, 
younger people maybe would 
find that easier (002, 75y) c 

Approx. 1/5th of patients declined to 
participate as they did not want to 
use digital technology c 

Top three patient given reasons for 
decline c: 
 
Did not wish to provide a reason 
(24.39%) 
 
Too weak and frail (21.95%) 
 
Did not want to use digital 
technology (19.51%) 

Decision to not take part 
 

Decision to take part 
 

Yes, yes, you asking me because, 
you know, you can have leaflets 
and things like that. But some 
people wouldn't even bother 
reading them, would they? But 
yeah, it was you saying, 'would 
you mind getting involved (005) c 
I think because it was the chance 
to do something positive. And 
something, you know, this is 
something I'm not going to 
recover from. I think an exercise 
programme like this. I felt as if I 
was doing something positive. 
And this it's good for you 
mentally as well, isn't it? (002) c 

Main reasons for participation 
decline for Maguire et al., (2015) 

Not Identified 
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Quantitative Findings Quantitative Categories Pillar Building Themes Qualitative Categories Qualitative Findings 

 

 

  

included poor health status, patients 
feeling that they were being 
adequately managed by their 
clinical team and therefore 
perceived no need for additional 
supportive care interventions, and 
lack of familiarity with the use of 
technology a 
Reasons for declining from the 
study conducted by Lafaro et al., 
(2019), included being no time (6), 
or being overwhelmed (5) a 
Maguire et al., (2015) and Denis et 
al., (2014), reported loss to follow 
up was due to death a 

Loss to follow up  Not Identified 
 

Three participants lost was due to 
death c 

Note: QoL: Quality of Life; SUS: Systems Usability Score; PA: Physical Activity; PROs: Patient Reported Outcomes, LWBLC: Living with and Beyond Lung 
Cancer.  

Study Type: Systematic Review: a; Think Aloud Usability Study: b; Feasibility and Acceptability Study: c.  

P: Participant; R: Researcher. 
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9.2 Question Two: Is an online tailored physical activity platform acceptable 

for those LWBLC?  

For the section question, there were four pillars identified (see Table 27), which were 

1) Perceptions of the Digital Technology Design and Usability, 2) Impact on Physical 

Activity A and Behaviours, 3) Perceived Value for Cancer Care, and 4) Burden. 

Similar to the pillars in question one, the findings do share commonality, however, 

they have been presented in four discreet sections. Though, the qualitative and 

quantitative data and categories do span across the pillars and therefore may inform 

one another. Following the four pillars, a short reflective account of the doctoral 

student’s acceptability will be provided. Including a reflective account aims to 

acknowledge the researcher as a part of the study. The Kolb Cycle will be used in 

section 9.2.6 to provide this reflective account for acceptability.  

9.2.1 Pillar One: Perceptions of the Digital Technology Design and Usability 

9.2.1.1 Content and Format 

When assessing the acceptability of digital health interventions for individuals living 

with and beyond lung cancer (LWBLC), it is important to discuss the design and 

usability of the platforms, such as ExerciseGuide UK.  The first pillar, regarding the 

acceptability of Exercise Guide UK, centres on user perceptions of digital technology 

design and usability. The focus is on the navigation, complexity, engagement, and 

developmental areas of ExerciseGuide UK, using previous research from this thesis 

and beyond. 

ExerciseGuide UK offered a diverse range of health and behaviour content in multiple 

formats, including videos, text, animations, external sources (via hyperlinks), and 

infographics. This multifaceted approach aimed to accommodate varying user 

preferences and enhance comprehension and engagement. To measure acceptability, 

participants rated their agreement with various statements on a Likert scale from one 

(strongly disagree) to five (strongly agree).  Post-study, participants were asked to rate 

their agreement on a Likert scale, from one (strongly disagree) to five (strongly agree), 

regarding whether the content on ExerciseGuide UK is easy to understand and whether 

the modules were useful. Participants reported a mean score of 4.38 (± 0.65) and 4.24 

(± 0.73), respectively, reflecting a general satisfaction with the platform’s design and 
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content delivery. Reflecting back to the systematic review as part of this doctoral body 

of research, evidence affirms the importance of having user-friendly content to 

promote engagement, with online supportive care platforms being found to be user-

friendly and easy to understand more successful (3). 

In addition to the content being easy to understand and useful, participants voiced they 

liked ExerciseGuide UK's creation of a go-to place for information. This was because 

the modules did not disappear once revised. This consolidation was particularly 

appreciated, as it streamlined the process of accessing diverse health and behaviour 

resources. 

When developing an online platform, it is important to consider its accessibility 

features. One way in which ExerciseGuide UK did this was by adhering to the Web 

Content Accessibility Guidelines (WCAG), ensuring strong readability through 

appropriate colour ratios and easily recognisable hyperlinks, underlined and coloured 

pink (vs standard text being black on a white background). These efforts were 

observed in the post-study questionnaire, where participants were asked if the content 

on ExerciseGuide UK was presented professionally with appropriate content, colours, 

and images on a five-point scale, providing a mean score of 4.15 (± 0.69). 

Furthermore, participants reported that the exercise animations and accompanying 

information were understandable and clear on ExerciseGuide UK were presented 

clearly. 

Despite the efforts to maximise accessibility on the website version, users reported 

issues with mobile and tablet compatibility, as the content did not adjust well to 

smaller screens. This problem was a noted source of frustration and echoed concerns 

from a systematic review, suggesting that while the platform was adaptable to various 

devices, it required further optimisation for mobile use. 

9.2.1.2 Complexity and Navigation 

Participants generally found the site’s complexity to be low, rating it 2.15 (± 1.14) out 

of 5.  Navigation was rated higher at 4 (± 1.15) out of 5, indicating that users found 

ExerciseGuide UK relatively easy to navigate. While initial interactions were 

sometimes reported as complex, users typically adapted over time. An older 

participant emphasised the necessity of having a family member assist with 
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navigation, highlighting the potential for perceived complexity among less tech-savvy 

individuals. 

However, one participant did voice concern over an age-related perception of 

complexity. Having used the site, the participant stated they found no issues with 

engagement, though they thought adults their age (75y) would find it a bit daunting. 

Thus, the score provided may not have reflected their own experience but an 

assumption of others similar in age. Others found the site straightforward and very 

easy to follow (63y). 

To explore age-related differences in perceived complexity, the data were divided into 

age tertiles: lower tertile (<64 years), middle tertile (64-73 years), and older tertile 

(>73 years). The middle tertile reported the lowest mean complexity score (1.5 ± 0.60), 

followed by the lower tertile (2 ± 1.41), with the older tertile finding the site most 

complex (2.8 ± 1.10). Although the sample size was small, these findings suggest an 

increase in perceived complexity with age. Additionally, one participant found the 

exercise prescription table overly complex, underscoring the need for simplifying 

certain elements for broader usability. 

In an attempt to promote participant flow and ensure directed navigation, a tunnelled 

architecture was adopted for ExerciseGuide UK, rather than a free-choice model, 

which was well-received by participants. This approach helped prevent overwhelming 

choices and encouraged users to return back to the site. The nature of the website’s 

architecture has been shown in other healthcare research interventions of digital tools 

to impact engagement. Evidence has illustrated that the tunnelled approach has led to 

greater engagement in areas such as module views and time spent on an application 

compared to free-choice access (472, 473, 474). Having a reduced level of continuous 

engagement with the site may have impacted the participant's behaviour change. A 

recent systematic review and meta-analysis support the notion of greater engagement 

with a digital health intervention and PA (475). However, the positive relationship 

reported across the 11 studies study was weak (0.08, 95% CI 0.01-0.14), with some 

inconsistent findings with varying study types that created large heterogeneity. 

Additionally, a systematic review of website architecture regarding web-based 

interventions, which aim to improve health outcomes, by Pugatch and colleagues 

(2018) reported (476) a tunnelled approach improved site engagement. The researcher 
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team evaluated the level of behavioural knowledge in both the tunnelled and free-

choice groups. Results indicated that participants in the tunnelled group exhibited 

significantly higher retention of information (p<.001). However, participants 

suggested a tunnelled approach was less efficient due to having less control. In the 

tunnel group, participants explored a greater number of pages (mean 11.4) compared 

to those in the freedom of choice condition (mean 7.4, P<.001). Additionally, users in 

the tunnel condition devoted more time to the site than freedom of choice users (3 

minutes and 50 seconds compared to two minutes and 38 seconds; F1,452=6.32, 

P=.01). 

9.2.1.3 Extra Information 

Lastly, ExerciseGuide UK participants were asked to rate their agreement post-study 

on how useful the Extra Information page was. The mean score reported was 3.77 (± 

1.08). During the interviews, participants highlighted that they were unable to identify 

the Extra Information yet easily would have liked to explore the contents of this 

section. To promote the acceptability of ExerciseGuide UK, it is important to increase 

the visibility of this section, allowing effective engagement. Given an interest noted 

in the area, the location of the Extra Information section must be clearer to promote 

effective and appropriate engagement. There are multiple methods that could enable 

this to happen. Primarily, the Extra Information section could have been moved into 

the core module list on the dashboard. This would have provided a larger icon and 

made it more evident to the participants.  

Overall, online supportive care platforms for those LWBLC have demonstrated good 

usability in the systematic review and Think Aloud interviews conducted as part of 

this doctoral research. Though, the impact of such platforms and their perceived 

effectiveness in relation to PA and healthy lifestyle behaviours are yet to be discussed.  

Overall, online supportive care platforms for those LWBLC have demonstrated good 

usability in the systematic review and Think Aloud interviews conducted as part of 

this doctoral research. Though, the impact of such platforms and their perceived 

effectiveness in relation to PA and healthy lifestyle behaviours are yet to be discussed.  

9.2.2 Pillar Two: Impact on Physical Activity Attitudes and Behaviours 
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The second pillar of acceptability examined the impact of ExerciseGuide UK on PA 

attitudes and health behaviours among individuals LWBLC. This focused on aspects 

such as confidence and motivation for both engagement with the ExerciseGuide UK 

platform and PA participation. 

9.2.2.1 Influence on Confidence in Physical Activity 

Participants rated the platform’s ability to increase their confidence in engaging in PA 

on a Likert scale from one (strongly disagree) to five (strongly agree). The mean score 

was 4.08 (± 0.86). out of 5, indicating ExerciseGuide UK increased their self-efficacy 

towards being physically active. However, it is important to note that some 

participants had prior experience with regular activity and exercise, which may have 

contributed to their pre-existing confidence levels. Previous research has shown that 

self-efficacy can decrease at the initiation of web-based PA programs for individuals 

living with and beyond cancer (382, 477). For example, Forbes et al., (2017) suggest 

those living with and beyond cancer may overestimate their initial beliefs regarding 

their PA ability, and as they engage with a PA programme, their beliefs align more 

realistically with their current health, fitness, and contraindication status (477). 

To address this, the website was designed to capture information about participants' 

beliefs, current health status, and PA experience, which may have supported the 

positive post-study scores. A more tailored list of questions could have further 

reinforced behaviour earlier within the ExerciseGuide UK platform, particularly for 

those with lower initial self-efficacy. 

One key barrier to engaging in the exercise programme was breathlessness and 

breathing difficulties, with participants expressing being afraid or frightened about 

experiencing breathlessness during activity. However, some participants stated 

increased activity levels and exercise engagement following the incorporation of 

breathing exercises and the structured exercise programme provided via 

ExerciseGuide UK. One participant noted that their ability to push themselves harder 

and achieve more 'gains' was due to improved self-efficacy over time. 
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9.2.2.2 Evidence Supporting Digital Interventions for Breathlessness  

The benefits of digitally delivered pulmonary rehabilitation have been illustrated for 

conditions such as asthma and chronic obstructive pulmonary disease (COPD) (478, 

479). However, there is limited evidence specifically addressing breathlessness 

management in lung cancer. A literature review by Sereno et al. (2023) examined 

telemedicine for LWBLC, including two studies focused on improving breathlessness 

management. These studies, conducted in South Korea and the USA, reported positive 

outcomes in terms of breathlessness and user satisfaction (281) (480) (481). 

ExerciseGuide UK demonstrated similar benefits, with participants reporting relief 

from some of the physical and psychological impacts of breathlessness associated with 

malignant lung disease. Despite these positive outcomes, there remains an 

implementation gap in digital healthcare interventions for breathlessness management, 

highlighting the need for continued evaluation and adaptation of current delivery 

methods (482). One participant stated they are no longer frightened of it 

[breathlessness]. They stated they would be alright after doing some of the techniques 

taught via ExerciseGuide UK. Supportive services which focus on education and non-

pharmacological approaches to chronic breathlessness management delivered face-to-

face have are effective (483, 484). Nevertheless, an implementation gap remains. 

Despite the benefits acknowledged in the literature, the shift to digital healthcare 

interventions highlights the need to reevaluate current delivery methods (482). 

Moreover, In March 2023, the SELF-BREATHE study, the first feasibility 

randomised controlled trial (RCT) of a digital, transdiagnostic, self-management 

breathlessness intervention, was conducted in the UK. The study showed that SELF-

BREATHE was feasible and acceptable among participants, leading to improvements 

in both daily life and crisis management of breathlessness for individuals with 

advanced diseases, including lung cancer (482). While breathlessness is a significant 

symptom for LWBLC, it is one of many potential symptom burdens that need to be 

addressed. 

9.2.2.3 Psychological and Physical Benefits of Participation 

Participants also reported psychological benefits from participating in the study and 

being more physically active. Participants expressed a sense of achievement and a 

positive emotional response from exercising, feeling empowered by their ability to 
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remain active despite their cancer diagnosis and the associated treatments. For 

example, in the interviews, participants noted the exercise's typical daily movements, 

such as lifting their arms above their head, lifting things down from shelves, and 

bending to put their socks on. These examples may increase an individual’s quality of 

life. Throughout the PRO data collected pre- and post-study, both pain and fatigue 

demonstrate a suggestive decline (pain: -15.28 ± 32.14: P=0.178: CI: 34.71 – 0.00 and 

fatigue -6.48 ± 40.33; P=0.603, CI: -29.63 - 14.81, both post-pre-study). This aligns 

with the findings from the doctoral systematic review, which noted that participants 

who participated in an online education programme had a significant reduction 

(P < 0.05) in the top ten significant symptom distresses from baseline (282), and 

participants who performed PA displayed an improvement in their physical function 

(281). Therefore, participating in a PA web-based programme which is tailored to their 

specific needs may have led to an increase in their PA self-efficacy. However, 

ExerciseGuide UK implemented methods aimed at enhancing self-efficacy, such as 

goal setting. 

9.2.2.4 Enhancing Self-Efficacy through Goal Setting 

ExerciseGuide UK implemented methods to enhance self-efficacy, such as goal 

setting. Two modules were dedicated to setting goals and developing action plans. 

Participants rated the usefulness of these SMART goals and action-planning tools at 

4.08 (± 0.64) out of 5. Feedback indicated that having specific goals to aim for 

increased their confidence and motivation. Participants within the study echoed the 

post-study questionnaire findings, highlighting they wanted something to aim at and 

setting their own goal made them feel confident. The importance of goal setting in 

eHealth PA interventions is widely supported in the literature, emphasising its role as 

an effective behaviour change technique (485, 486) (485, 487, 488). 

In essence, the impact of the ExerciseGuide UK on PA attitudes and behaviours among 

LWBLC demonstrated acceptability within this pillar. ExerciseGuide UK successfully 

increased confidence in PA engagement, addressed barriers such as breathlessness, 

and provided psychological and physical benefits. The incorporation of goal-setting 

and action-planning modules further enhanced self-efficacy, supporting sustained PA 

engagement. Despite these positive outcomes, challenges such as initial complexity 

and the need for mobile compatibility remain 
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9.2.3 Pillar Three: Perceived Value for Cancer Care 

The third pillar of acceptability focuses on ExerciseGuide UK's perceived value. This 

pillar examines how participants viewed ExerciseGuide UK’s role in enhancing their 

cancer care experience, its alignment with their needs, and its overall impact on their 

health outcomes. 

9.2.3.1 Perceived Value and Impact on Cancer Care 

Participants rated ExerciseGuide UK highly during the post-study questionnaire for 

its value in their cancer care journey, with a mean score of 4.08 (± 0.86) out of 5. This 

rating indicates that most participants agreed that ExerciseGuide UK provided value 

during their treatment or survivorship, with some participants fully recommending the 

inclusion of ExerciseGuide UK in the cancer care pathway, underscoring its perceived 

importance. 

Figure 29, illustrating the cancer continuum, shows where and how exercise can 

benefit patients from pre-treatment to survivorship and palliative care. ExerciseGuide 

UK could complement any one of these phases within the cancer care pathway. 

Moreover, shorter hospital stays and lower surgical complications are associated with 

higher cardiorespiratory fitness levels obtained through exercise. PA has been 

demonstrated to help maintain cardiovascular and muscular fitness and reduce cancer-

related fatigue during treatment. Post-treatment benefits include improvements in 

body composition, well-being, cardiorespiratory fitness, muscular strength, and 

fatigue management. In palliative care, exercise helps maintain physical function, 

manage fatigue, and improve bone health. 
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Figure 29:  Key stages of the cancer care pathway where physical activity may provide potential 

benefit to the patient (adapted from MacMillan (489). 

 

9.2.3.2 Exercise Across the Cancer Continuum 

Exercise has been associated with increased survival and reduced risk of cancer 

progression or recurrence in survivors. Patients can benefit from exercise at every 

stage of the disease, from prehabilitation to palliative care, enhancing overall patient 

outcomes (489). Importantly, patients expressed a strong desire for PA as part of their 

oncology care, recognising its benefits and seeking more evidence-based information 

tailored to their needs. 

9.2.3.3 Need for Evidence-Based and Tailored Information 

Participants often struggle to find evidence-based information specific to their needs 

or interests. They voiced that available information is often generalised and not 

tailored to individual circumstances. ExerciseGuide UK addressed this gap by 

providing a consolidated site for personalised and evidence-based content in lay 

language, meeting the specific needs of patients.  

9.2.3.4 Broader Impact Across Cancer Types 

Literature from other cancer types shows enthusiasm for exercise advice and programs 

among patients with breast (490), prostate (490), non-Hodgkin's lymphoma (491), 

endometrial (492), bladder (493), and head and neck (494). However, less evidence 

exists for those LWBLC, making ExerciseGuide UK particularly valuable for this 

group. 

9.2.3.5 Patient-Centred Approaches in Digital Health Interventions 

Participants thought the site would be beneficial across the entire cancer pathway. This 

aligns with previous research on the acceptability of digital health interventions, 

emphasising the value of patient-centred approaches in oncology. Such approaches 

help manage and support physical and psychological needs in a tailored fashion, 

highlighting the positive outcomes of supportive care in lung cancer (495, 496). For 

individuals, LWBLC and, more broadly for those LWBLC, PA and exercise have been 

demonstrated to be quite effective within supportive care (115, 125, 127). 
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ExerciseGuide UK can offer affordable customised PA programmes and teaching 

materials. The results of the ExerciseGuide UK study thus show that digital 

technology can be a helpful and useful tool for people LWBLC, fulfilling their present 

health and activity demands and improving cancer care and services by relieving 

pressure and having a go-to information directory. 

9.2.3.6 Role of the Researcher in Digital Interventions 

One particular observation not captured in the quantitative data was the impact of the 

researcher themeselves. Post-study interviews revealed that the communication and 

check-ins with the doctoral researcher were an important part of the intervention. 

Literature suggests that digital or distance-based interventions without face-to-face 

support are viewed as less effective (497, 498). Face-to-face involvement (even 

through digital platforms) was crucial for participants beginning a PA eHealth 

programme, such as ExerciseGuide UK, as it increased motivation and accountability. 

Previous studies investigating digital technologies in cancer (488) and rheumatoid 

arthritis (499)  have shown the significance of developing a relationship between the 

researcher, healthcare practitioner, and participants. 

ExerciseGuide adopted a hybrid model to bridge the gap between exclusively digital 

and in-person intervention delivery. This included a minimum of a baseline 

introduction, a halfway review, and an optional close-out appointment with the 

researcher. Participants mentioned that these interactions were important for 

maintaining motivation and engagement. The hybrid approach addressed the need for 

human interaction within digital interventions, enhancing overall involvement and 

habit formation. 

9.2.3.7 Supporting Evidence and Future Directions 

The findings from ExerciseGuide UK support the value of integrating face-to-face 

support within digital health interventions. Suderman et al. (2022) illustrated similar 

results, highlighting the influence of virtual platforms on accountability dynamics 

(500). By understanding and addressing the need for human interaction, future studies 

can better suit the preferences and requirements of individuals living with and beyond 

cancer, potentially improving engagement and long-term adherence to healthy 

behaviours. 
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To close the perceived value for the cancer care pillar, the perceived value of 

ExerciseGuide UK was high, with participants recognising its strong benefits across 

their treatment and survivorship journey. ExerciseGuide UK’s ability to provide 

personalised, evidence-based information in a user-friendly format was highly valued. 

The hybrid model, incorporating both digital and face-to-face interactions, proved 

effective in maintaining engagement and supporting behaviour change. These findings 

underscore the importance of integrating digital health interventions with personalised 

support to enhance patient outcomes in oncology care. 

9.2.4 Pillar Four: Burden 

The fourth and final pillar of acceptability explores the burden of engaging with 

ExerciseGuide UK. This pillar examines the frustrations, efforts, or limitations that 

participants experienced while engaging with ExerciseGuide UK. 

9.2.4.1 Comorbidities and Exercise Engagement 

Cancer patients frequently have comorbidities, which can complicate their ability to 

engage in physical activities. Evidence from Fowler et al. (2020) indicates that at 

diagnosis, a significant proportion of patients with colon, rectum, lung, or Hodgkin 

lymphoma have at least one long-term health condition, with many having multiple 

conditions (501). These comorbidities, combined with cancer, can pose substantial 

barriers to exercise engagement (502). Those LWBLC, in particular, experience more 

unmet and higher symptom burdens compared to other prevalent cancers, making 

exercise potentially even more challenging (502).  

 

During the development of ExerciseGuide UK, reducing effort and promoting good 

usability were two of the key priorities. Data from ExerciseGuide UK emphasised the 

impact of comorbidities on some participants. For instance, a participant with 

osteoporosis expressed fear about starting an exercise programme, but ExerciseGuide 

was able to provide tailored support, that helped minimise these concerns. Participants 

reported a low mean score of 1.62 (± 0.65) out of five, indicating minimal perceived 

burden when asked if the intervention added an additional burden. 
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9.2.4.2 Impact of Treatment Side Effects 

Although the score regarding perceived burden was generally low, minimising the 

burden further could enhance engagement and behaviour change, as even small 

burdens can deter participation or engagement in digital tools and/or exercise. 

Treatment side effects often present barriers to physical activity engagement (214, 

503, 504), underscoring the need for personalisation based on individual health and 

fitness status (38). While some participants reported no change in their motivation or 

ability to engage while on treatment, others found that treatment side effects did 

impact their activity levels and their desire to engage with ExerciseGuide UK. The 

variability in treatment responses highlights the difficulty of tailoring interventions to 

individual needs. Elshahat et al. (2021) reported that cancer-related treatments were a 

significant barrier to physical activity (504), with 70-80% of mixed cancer cohorts 

reporting negative impacts on engagement due to treatment side effects (214, 505, 506, 

507, 508) 

9.2.4.3 Personalisation and Engagement 

Evidence from the systematic review of this doctoral thesis supports the concept that 

personalised digital health resources can enhance self-learning and coping with cancer 

and its treatments (3). Tailored information yields greater engagement than generic 

messages (509, 510). However, text-heavy platforms often see reduced engagement 

and information retention as users tend to scan for keywords rather than read them 

thoroughly(511, 512). Through, incorporating pictures and videos could reduce this 

issue by decreasing cognitive effort and enhancing information processing (510, 513, 

514, 515). While ExerciseGuide UK included integrated videos and pictures, 

participants noted that dense text segments were challenging and made reading feel 

burdensome. 

9.2.4.4 Flexibility and Support 

Participants experiencing more severe side effects benefited from the doctoral 

researcher’s assistance and opportunities for flexible engagement. The number of 

questions on the platform received mixed feedback. Some found the sheer number 

frustrating, while others suggested the number was appropriate. ExerciseGuide UK 

featured approximately in total 100 questions tailored to provide personalised 

information and exercise programming, excluding baseline, PRO, and review 
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questionnaires. Answering a large number of questions is a known limitation of 

computer-tailored interventions (516). PROs included 85 questions; the baseline 

questionnaire had up to 34 questions (based on logic flow and skipping, and the post-

study review also had 34 questions. The appropriate length for questionnaires varies, 

with no universal agreement on the optimal duration (517). A study by Millar et al. 

(2019) found that web-based surveys are feasible for cancer patients but suggested 

providing paper-based options for older adults (518).  

Self-Monitoring and Tracking 

Self-monitoring has been shown to be important and effective for behaviour change 

and promoting physical activity (519). However, engagement with the tracking 

module within ExerciseGuide UK decreased over time. Participants demonstrated a 

preference for paper-based tracking over digital methods. Similar findings were 

reported by Evans et al. (382, 390), where engagement with a tracking module in a 

supportive care tool for metastatic prostate cancer decreased significantly over time. 

In the ExerciseGuide UK study, 66.67% of participants started the tracking module 

but only completed it once within the first three weeks. No participants completed the 

module more than once. Many opted to track their progress with pen and paper instead. 

9.2.5 Pillar Conclusion 

ExerciseGuide UK supports the viability of online cancer care platforms. Acceptance 

centres on reducing burden through patient-centred design and flexibility. Features 

such as graphical and video integration, customised complexity levels, flexible 

tracking options, and researcher support can help overcome barriers like treatment side 

effects, comorbidities and motivation. Proper implementation can make digitally 

enabled personalised care widely accessible. 

The four pillars discussed summarise the key findings of acceptability for the 

participants. However, the acceptability of the doctoral researcher remains to be 

discussed. Researchers often impact the studies they conduct, and it is important to 

reflect on this influence. The next section will provide a reflective account of the 

doctoral student's acceptability experience. 
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9.2.6 Doctoral Student Reflexive Summary of Acceptability 

The following reflexive account will use a first-person narrative. I will use the Kolb 

cycle for experiential learning and reflective practice (520). The process was 

developed by an American educational theorist, David A. Kolb. The Kolb Cycle 

provides a structured framework for understanding the learning process and engaging 

in reflective thinking. There are four phases within this cycle: concrete experience, 

reflective observation, abstract conceptualisation, and active experimentation. Figure 

30 demonstrates the Kolb cycle.  

 

Figure 30: Example of the Kolb Reflective Cycle  

In order to explore the acceptability of ExerciseGuide UK, we explored quantitative 

and qualitative information gathered from the study participants. However, exploring 

my own perceptions, actions, and overall experiences as the researcher delivering the 

study is important. It may be beneficial for acceptability to examine my actions, as the 

doctoral researcher delivering this study may have shaped or influenced the research.  

Concrete Experience 
Having the actual experience 

Reflective Observation
Reflecting on the experience 

Abstract 
Conceptualisation 

Learning from the 
experience 

Active Experimentation
Trying out what you have 

learned 
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I will now apply each of the four phases to my reflection on the acceptability of 

ExerciseGuide UK.  

9.2.6.1.1 Concrete Experience 

As the primary researcher delivering this research study, I had the opportunity to 

engage with participants at varying stages of the study. I was able to engage with some 

patients at the point of first approach/recruitment within the clinical setting. I was able 

to engage and communicate with all participants through scheduled conversations at 

baseline and midpoint to gather feedback, review behaviour change techniques (e.g., 

goal setting), observe their engagement in the exercise programme, and engage in 

post-study interviews. Through interaction with potential participants and active 

participants, I was able to gain first-hand experience of the acceptability of 

ExerciseGuide UK. Both verbal and non-verbal cues, engagement, interest, and any 

barriers and challenges present from the participants' perspective were highly 

important in understanding the user's acceptability throughout the study, from first 

contact to post-study interview.  

However, it should be noted that due to the restrictions enforced due to the COVID-

19 pandemic, at the beginning of the ExerciseGuide UK study, I could not recruit in 

person within the clinic. At this point in time, recruitment was conducted by clinical 

members of staff (e.g., Cancer Nurse Specialists and Medical Oncologists). Due to not 

being in the clinic myself, it was challenging to acknowledge and explore the potential 

participant's barriers and facilitators to engagement.  

9.2.6.1.2 Reflective Observation 

Following the process of analysing the data collected, it was important for me, as the 

primary researcher delivering the ExerciseGuide UK intervention, to critically reflect 

on components of acceptability. In the earlier methodology chapter (Error! 

Reference source not found.), I examined my epistemology and ontology, laying out 

my possible biases, assumptions, and preconceptions that may have influenced the 

study. Through this process of introspection, my biases may have affected how the 

participants engaged and their perception of intervention acceptability.  
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9.2.6.1.3 Abstract Conceptualisation 

Exploring the acceptability of the participants, I used the Theoretical Framework of 

Acceptability (TFA). The TFA guided my thematic analysis of ExerciseGuide UK’s 

acceptability from the patient's perspective. However, I did not apply such a 

framework to my own reflective understanding of my acceptability. For example, it 

may have been useful to examine how my personal beliefs, values, and possible biases 

may have influenced the design and delivery of the intervention. Following my time 

spent within the health and fitness industry, I have developed strong feelings that PA 

and exercises are vital elements of an overall healthy lifestyle. Though I did consult 

the PPI group, my beliefs may have led to me suggesting and developing modules 

pertaining to health lifestyle factors I feel personally important, such as summary diet, 

sleep, and mental health modules. It is possible this rounded approach aligned with 

my personal beliefs and thus improved the acceptability of ExerciseGuide UK. 

9.2.6.1.4 Active Experimentation 

Though I did not apply a dedicated framework to examine my acceptability, I did have 

two strategies to challenge my choices to promote higher levels of acceptability. The 

first strategy was seeking continuous feedback from my supervisory team. I held 

monthly meetings with my academic supervisors, who often challenged me to consider 

not only my underpinning philosophy, but the behaviour change techniques adopted 

and the selection and method of the exercises which are being prescribed. Thinking 

through my justifications for my decisions may have increased the acceptability of 

ExerciseGuide UK by mitigating the interference of my personal beliefs and biases. 

Moreover, I actively experimented with various approaches to enhance the usability 

and acceptability of ExerciseGuide UK. I conducted iterative PPI with a sustained PPI 

group to aid the redevelopment and adaptation of ExerciseGuide UK. 

Additionally, I conducted Think Aloud interviews with those LWBLC via Zoom. 

Following the Think Aloud data analysis, I presented suggested revisions and 

anonymised data outputs. Following this process allowed a collaborative iteration 

process to ensure the site content was relevant and appropriate for those LWBLC. 
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9.2.6.2 Summary of Question Two 

Personalised PA websites, such as ExerciseGuide UK, appear to be moderately 

acceptable for those LWBLC across the care continuum, according to the integration 

of findings across this thesis and wider literature. Quantitative evidence showed 

simplicity of use, minimal burden, and favourable effects on attitudes and confidence. 

Qualitative study results highlighted desired characteristics including customised 

information, hybrid human-digital interaction delivery, and valued researcher rapport. 

Although ExerciseGuide UK has some drawbacks, such as the inability to assess 

complex participants and digital accessibility, its general viability and appreciation 

demonstrate the potential of collaboratively developed, patient-centred online tools in 

oncology care. Participants defined the need for customised resources that 

ExerciseGuide UK clearly delivers. Standard services could incorporate adaptable, 

personalised platforms to enhance outcomes and quality of life.
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Table 27: Pillar Integration Process Table discussing thesis question two: Is an online tailored physical activity platform acceptable for those LWBLC? 

Quantitative Findings Quantitative Categories Pillar Building Themes Qualitative Categories Qualitative Findings 

 

 

  

ExerciseGuide UK content 
was easy to understand: 4.38 
(± 0.65) c, * 

Positive Usability Perceptions of the Digital 
Technology Design and 
Usability 

Complexity 
 

I think the vast majority of, 
of people of older people 
would work just as well with 
a printed booklet of 
exercises. You know, 
tailored too certain (P: 002, 
75y) c 

ExerciseGuide UK was 
presented professionally with 
appropriate content, colours, 
and images on a five-point 
scale. The outcome was a 
mean score of 4.15 (± 0.69) c, * 

“R: How important was it 
for you to have her [wife] 
there to help you with the 
website? 
P: To start with, very 
important because I wasn't 
sure whether I was doing it 
correctly to start with, but 
you know, I think I would 
have got through it" (P: 004, 
84y) c 

How easy they thought 
ExerciseGuide UK was to 
navigate. A mean score of 4 (± 
1.15) c, * 

P: Working with a package 
like that, I think they would 
find that bit daunting. 
Especially people my age, 
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Quantitative Findings Quantitative Categories Pillar Building Themes Qualitative Categories Qualitative Findings 

 

 

  

younger people maybe 
would find that easier. (P: 
002, 75y) 

ExerciseGuide UK was easy to 
use and navigate: 4 (± 1.15) c, * 

Website Architecture P: I think I would have done 
the lot and gone to the end. 
And not done the build-up. I 
would have just wanted to 
achieve, maybe. And I like 
the fact that just held me 
back a little bit at work, 
personally for me. (P: 012, 
54y) c 

One study reported that 
majority of participants felt 
reassured and the advice from 
the intervention was user 
friendly and easy to 
understand a 

Yeah, I think it's better 
releasing them [modules] 
over the course of the weeks 
because, you know, if you 
do more, like. If they were 
all there with the start, I 
would have done all them at 
the start. And then I 
probably would have forgot 
the stuff. So, you know, 
especially with chemo brain, 

5/8 studies reported one or 
more measures of satisfaction, 
with majority reporting they 
were highly satisfied with the 
interventions a 
 

Review 
satisfaction/dissatisfaction 
reasons 
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Quantitative Findings Quantitative Categories Pillar Building Themes Qualitative Categories Qualitative Findings 

 

 

  

Reasons reported for 
dissatisfaction with online 
tools were lack of interaction 
with health care professional, 
insufficient tailoring of 
exercises, inadequate insight 
into progression, and difficulty 
accessing via mobile phone. 
Moreover, the occurrence of 
system errors and difficulty in 
handling the application a 

it's nice that staggered. (P: 
003, 51y) c 

SUS Score (n=7): 72 
(± 25) b 

SUS Score 
 

SUS score (n=13): 72.12 (± 
14.15) out of 100 c 
Did ExerciseGuide UK 
increased confidence to 
participate in PA: 4.08 (± 
0.86) c, * 

ExerciseGuide UK 
Personally Beneficial 

Impact on Physical Activity 
Attitudes, and Behaviours 

Breathing and 
Breathlessness 

R: Did you have any 
barriers? To being active, to 
being physically active. 
P: Mainly the breathing. 
R: And has there been any 
changes with your 
breathing? 
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Quantitative Findings Quantitative Categories Pillar Building Themes Qualitative Categories Qualitative Findings 

 

 

  

P: Yes, definitely. 
Definitely. Even with the 
walking about and things, 
you know, that's definitely 
helped me. (014, 71y) c 
R: So, managing your 
breathing better has allowed 
you to do more activity. 
P: Yes, yeah, yeah. (014, 
71y) c 

Did would ExerciseGuide UK 
change your attitude toward 
participating in PA: 3.77 
(±0.93) c, * 

 

Goal Setting P:…you know, this exercise 
different from anything I've 
done before because one of 
the main things is you 
encouraged us to set our 
own targets. It made me feel 
more confident. Because I 
felt like I exceeded my own 
targets, and it makes you 
realise that you don't have to 
do a lot of exercise. (P: 012, 
54y) c 
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Quantitative Findings Quantitative Categories Pillar Building Themes Qualitative Categories Qualitative Findings 

 

 

  

Were ExerciseGuide UK 
modules useful: 4.23 (± 0.73) c, 

* 

Increased strength for 
Activities of Daily Living 

P: It was quite difficult to 
even raise my arms a little 
bit at the beginning. But 
now I'm doing that with 
weight. So definitely 
improvement in strength 
there. But not only that, the 
leg ones are really helped as 
well (P: 003, 51y) c 

Participants who participated 
in an online-based health 
education program had a 
significant increase in global 
QoL in comparison to a 
control group (Huang et al., 
2019) a 

QoL P: I've notice that these 
activities [activities of daily 
living] are a bit easier, so, 
you know, I've had trouble 
lifting things down from 
shells before. And you 
know. Carrying things like 
water, but yeah, I've 
definitely these are better 
that way. So now we just do 
these things, not even 
thinking about it, really. (P: 
003, 51y) c 

All participants who 
participated in a mobile-based 
pulmonary rehabilitation 
platform exhibited an overall 
significant increase in QoL (Ji 
et al., 2019) a 
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Quantitative Findings Quantitative Categories Pillar Building Themes Qualitative Categories Qualitative Findings 

 

 

  

Participants who performed 
physical activity displayed an 
improvement in their physical 
function (Ji et al., 2019) a 

Physical functioning and 
Symptom Distress 

P: …there is a benefit, and 
it's the benefit you don't 
realise until the benefits 
there. For an example, 
bending. Bending to put 
your socks on. That used to 
be a bit of a problem for me. 
But now, after doing 
exercise, that isn't a problem 
(P: 005, 77y) c 

Participants who participated 
in an online education 
programme had a significant 
reduction (P < 0.05) in the top 
ten significant symptom 
distresses from baseline 
(Huang et al., 2019) a 
Would ExerciseGuide UK add 
value to your cancer and 
service while receiving 
treatment or during 
survivorship, participants 
reported a mean score of 4.08 
(± 0.86) c, * 

Integration into care Perceived Value for Cancer 
Care 

Something Wanted R: Did you find it easy to 
start activity programme? 
P: Yes, yes, it was 
something I actually wanted 
(004, 84y). c 

P: Yes, I actually been on 
Google and things like that, 
you know, trying to find 
exercises I could do. But all 
they said was do walking, 
but all they bloody doing is 
walking. (013, 70y) c 
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Quantitative Findings Quantitative Categories Pillar Building Themes Qualitative Categories Qualitative Findings 

 

 

  

ExerciseGuide UK is 
something I would like 
to continue to use on a regular 
basis: 3.54 (± 1.33) c, * 

Communication P: I've loved the one-to-ones 
because it's made me feel 
special. It made me feel that 
I was important (P 012, 54y) 
c 
R: Did meeting with me 
twice have any impact on 
your desire or willingness, 
or motivation to do 
exercise? 
P: I think I can easily say 
yes. It had an impact on my 
motivation. 
(P: 017, 64y) c 

None applicable None applicable P: I think it [number of 
check-ins], it's probably, it’s 
been enough for me. (P: 004, 
84y) c 
P: No, no, I think that was 
about right [number of 
check-ins]. I don't want to 
see you every week. But 
yeah, I think it's about right. 
(P: 011, 76y) c 
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Quantitative Findings Quantitative Categories Pillar Building Themes Qualitative Categories Qualitative Findings 

 

 

  

Feeling Valued . There's a lot of people out 
there with cancer and the 
services, you know, it works 
as hard as it can, and you are 
just a number, and you are 
just a face. So, it's been 
really nice (012, 54) c 

Did ExerciseGuide UK add an 
additional burden to them 
personally, with participants 
reporting a mean score of 1.62 
(± 0.65) c, * 

Added burden Burden Questions R: How were the questions? 
P: They drove me mad at 
times…the amount. Yeah, 
the amount. (006, 62y) c 
P:…It kinda went on about 
the same thing, you know, 
more than once. (P: 011, 
76y) c 
R: How did you feel about 
the number of questions we 
asked you? 
P: I thought they were fair, 
you know, fair enough. 
There wasn't too much, and 
you did you did provide a 
progress bar for most of 
them, if not all of them. 
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Quantitative Findings Quantitative Categories Pillar Building Themes Qualitative Categories Qualitative Findings 

 

 

  

Which always does help 
(017, 64y) c 

Treatment side effects I am a little bit afraid that 
fact I've got osteoporosis as 
well, I won't say it has 
muddied the waters, as it 
hasn't, But it's a factor. You 
know, something you have 
to factor in yourself. On the 
results in that. Yes, it was 
specifically designed for 
lung cancer, and I realised 
that, but it's helped me 
overall, it has helped me 
overall (P: 017, 64y). c 
“One of the side effects for 
me of the medication, you 
know, it's an effect of my 
eyesight. So, you know, 
reading things has became a 
bit of a chore… I've 
struggled to concentrate on 
some of the writing” (P: 
012, 54y) c 
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Quantitative Findings Quantitative Categories Pillar Building Themes Qualitative Categories Qualitative Findings 

 

 

  

Preference for paper-based 
intervention rather than 
online 

R: How do you feel about 
paper tracking log? Do you 
think that will be any use? 
P: I think it will be. (006, 
77y) c 
The floor exercises, and then 
read it back to myself again. 
I was going to clicking back 
into the forwards. So maybe 
a bit of a printout? So, you 
know, if you are on the 
floor, you got the piece of 
paper there (012, 54y) c 
R: So, you took a more 
paper-based approach, then? 
P: Yes, yes, absolutely. 
(004, 84y) c 

Mitigate burden for more 
complex patients 

P:…what the assessment 
does and what the, what the 
outcome of that assessment 
is, is basically what what the 
PT [personal trainer] first 
did for me when I walked 
into a gym. And that was 
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Quantitative Findings Quantitative Categories Pillar Building Themes Qualitative Categories Qualitative Findings 

 

 

  

huge. And I told him that all 
the problems I had. And 
they did draw me a plan up 
(P: 001, 64y) c 
R: What are your thoughts 
on the websites, tailoring 
ability and its ability to 
personalise it to your needs? 
P: Yes, yes, I think it was 
very good. And I was 
amazed at the speed it did it 
with. You know. When we 
met as well when we spoke, 
you were very quick to 
change things which was 
great. (005, 77y) c 
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Quantitative Findings Quantitative Categories Pillar Building Themes Qualitative Categories Qualitative Findings 

 

 

  

“Because of the restrictions 
on me, my exercises have to 
be done in the house, and I 
feel good about doing 
them.” (P: 017, 64y) c 
 

Note: QoL: Quality of Life; SUS: Systems Usability Score; PA: Physical Activity; PROs: Patient Reported Outcomes;  

Study Type: Systematic Review: a; Think Aloud Usability Study: b; Feasibility and Acceptability Study: c. 

*N=13 and reported a five-point Likert scale (one strongly disagree and five strongly agree).  

R: Researcher; P: Participant  
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9.3 Question Three: What barriers exists for those LWBLC to engage in an 

online tailored physical activity platform? 

The third and final question of this thesis to address is the barriers faced by those 

LWBLCs when engaging with an online supportive care platform, particularly 

ExerciseGuide UK. Four key pillars were identified to understand this question: digital 

accessibility and concerns, digital complexity and learning, health-related outcomes, 

and timing.  

9.3.1 Digital Accessibility and Concerns 

Accessibility of digital technology emerged as a substantial barrier for those LWBLC. 

Within the ExerciseGuide UK study, 25% of individuals approached were excluded 

because they lacked access to digital technology. Additionally, approximately 20% of 

eligible patients declined to participate due to reluctance to engage with digital 

technology. This aligns with wider evidence from our systematic review, such as 

Maguire et al. (2015), which found that a primary reason for declining participation 

was unfamiliarity with digital technology among UK patients. Though it can be argued 

digital technology, if engaged with it, can be beneficial for patients, does solely relying 

on such mediums potentially increase inequalities? 

During the COVID-19 pandemic, there was an increased reliance on the internet for 

everyday activities. However, Kung and Steptoe (2023) reported that daily internet 

engagement among individuals aged 50y and older did not increase from pre- to post-

pandemic levels despite the rapid shift to online reliance. This study also highlighted 

that older age, lower socioeconomic status, and loneliness negatively affected internet 

engagement (521). These findings suggest that the poor participation and engagement 

observed in our study may be due to similar factors, where older and less affluent 

participants faced challenges due to lack of access or digital literacy (521) 

Future research should consider these challenges by improving technology access, 

providing training, and incorporating user-centred design to enhance engagement with 

digital health interventions. Essentially, if we design these platforms and those who 

need them cannot access them, we have a larger concern on our hands.  
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9.3.2 Digital Complexity and Learning 

Despite initial concerns about digital literacy, participants found our platform to be 

approachable and simple. Think Aloud interviewees reported that the website was easy 

to use and engage with, with most being able to navigate it effectively from the start. 

While digital technology posed a barrier initially, the platform’s simplicity helped 

overcome these concerns, leading to increased user confidence and engagement. 

However, some perceived others would have trouble engaging with ExerciseGuide 

UK, even though they themselves did not.  

9.3.3 Health-Related Outcomes 

Health-related outcomes, particularly breathlessness, can be considerable barriers to 

engagement (125). According to Cancer Research UK, 60% to 90% of lung cancer 

patients experience breathlessness, which can deter physical activity and exercise 

(522). Participants in the ExerciseGuide UK study echoed these views, with severe 

breathlessness being a primary barrier to engaging in the PA programme. However, 

those who practised prescribed breathing exercises before progressing to more intense 

activities found these preliminary exercises beneficial, reducing their fear of 

breathlessness during physical activity. 

Comorbidities also had an impact and often restricted participants’ ability to engage 

in physical activities. Literature suggests that comorbidities can present extensive 

barriers to PA engagement, and the participants within ExerciseGuide UK reflected 

this, stating that physical limitations and fear hindered their activity levels (214, 503, 

504). Nonetheless, the tailored support provided by our platform helped lessen these 

concerns. Moreover, patients who experience one of more commodities comorbidities 

may not only have physical limitations, but a complex interplay between 

psychophysiological limitations (523). It is important to build up self-efficacy to 

ensure confidence when engaging in PA (524). A tailored approach to PA advice and 

information is vital for individuals with multiple health conditions, as it builds self-

efficacy and confidence in their ability to engage in PA. Participants reported a mean 

confidence score of 4.08 (± 0.86 SD) out of five, regarding their ability to participate 

in PA post-intervention, indicating the platform's positive impact on their self-

efficacy. 
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Cancer treatments further influenced participants' engagement with the ExerciseGuide 

UK platform and PA programme. Treatment side effects, such as fatigue and 

breathlessness, posed barriers, with some participants unable to be active during 

treatment cycles. As 008 stated, “around three days after the chemo, you know? That 

really knocked me out for about three days…I just got knocked out”. Real-time patient 

input, like ecological momentary assessments, could help tailor interventions to 

individual needs during and after treatment. For instance, ocular damage from 

treatments made it difficult for some participants to read lengthy text, highlighting the 

need for flexible and accessible design features such as text-to-speech and scalable 

font sizes. 

9.3.4 Timing 

Timing and making time for the exercise or using ExerciseGuide UK were also 

barriers. Participants rated their desire to continue using the programme regularly at 

an average of 3.45 out of 5, indicating moderate interest in sustained use. The doctoral 

systematic review reported that "not enough time" was a key reason for decreased 

participation, a feeling shared by participants who highlighted work schedules and 

fatigue as key barriers (3). Allowing flexibility in the timing and frequency of website 

engagement based on participants’ schedules and energy levels could enhance 

sustained use. Features such as goal setting, reminders, and tracking can help integrate 

the intervention into daily routines, making it easier for participants to maintain 

engagement. 

9.3.5 Summary of Question Three 

The question explored the barriers faced by LWBLC participants in a digital health 

intervention designed to encourage PA and provide information on healthy lifestyles. 

The intervention's four primary pillars are outlined.  

First, the Digital Accessibility and Concerns pillar emphasises that an approximately 

one-quarter of patients had no access to the internet and that ~25% chose not to 

participate owing to tech-related concerns. This is consistent with research suggesting 

that a barrier to involvement is a lack of familiarity with technology.  
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Second, the Digital Complexity and Learning pillar demonstrates that after some 

initial learning, users regarded the website to be generally straightforward to use. 

However, some thought that there was a lack of computer literacy, so they wrote out 

content. It is emphasised that informal care givers can offer older individuals 

specialised information and help with their initial learning.   

Third, the Health-related Outcomes pillar demonstrates that the intervention helped 

patients overcome barriers to breathlessness and improved confidence in PA. It was 

advantageous to enable at-home exercising and to adjust for comorbidities. Findings 

suggest that capability is impacted by treatment status. Post-treatment visual 

restrictions highlight the demand for multimedia material.  

Lastly, the Timings pillar indicates that engagement was variable but may have been 

due to learning saturation. Lack of time and tiredness from work were frequent 

obstacles to participation. However, participants did not have any trouble 

incorporating it into their days.   

In conclusion, despite the fact that there are still some digital barriers, this personalised 

digital intervention promoted learning, increased confidence in PA, and got around 

some treatment-related obstacles. Digital literacy, multimedia knowledge, and timing 

after work are important factors for optimisation.
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Table 28: Pillar Integration Process Table discussing thesis question three: What barriers exist for those LWBLC to engage in an online tailored physical activity platform? 

Quantitative Findings Quantitative 

Categories 

Pillar Building 

Themes 

Qualitative 

Categories 

Qualitative Findings 

 

 

  

Patient reported no access to digital 
technology: n=18 (25.35%) c 

Digital exclusion 
within ExerciseGuide 
UK study 

Digital 
Accessibility and 
Concerns 

Not Identified 

Patients decline to participant because 
they did not want to use digital 
technology: n=8 (19.51%). c 

Decline in 
participation due to 
digital technology 

Reasons for decline a: 
Maguire et al., (2015): lack of 
familiarity with the use of technology 
The ExerciseGuide.org.uk website was 
unnecessarily complex: 
Mean (SD): 2.15 (± 1.14) *, c 

Complexity for 
engagement 

Digital 
Complexity and 
Learning 

Fear of digital 
technology 

“I'm a technophobe. I'm a technophobe. 
So, I wrote it down” (013, 70y) c 

5//7 found the website unnecessarily 
complex b 

P: Like a lot of older people, I don't 
think. Would rather work from a booklet 
with those exercises in. And they would 
find it easier and more likely to make it a 
routine. Because they would possibly 
find. Going into the exercise guide on a 
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Quantitative Findings Quantitative 

Categories 

Pillar Building 

Themes 

Qualitative 

Categories 

Qualitative Findings 

 

 

  

PC, say, may be a little bit daunting (002, 
75y) c 

6/7 suggest they imagine that most 
people would learn to use this website 
very quickly b 

 

 

Learning 
 

Digital Learning R: How important was it for you to have 
her there to help you with the website? 
P: To start with, very important because I 
wasn't sure whether I was doing it 
correctly to start with, but you know, I 
think I would have got through it (004, 
84y) c 

5/7 suggest they imagine I felt very 
confident using this website b 

P: Working with a package like that, I 
think they would find that bit daunting. 
Especially people my age, younger 
people maybe would find that easier. 
(002, 75y) c 

The ExerciseGuide.org.uk website has increased my confidence to 
participate in physical activity. c 
Mean (SD): 4.08 (± 0.86) *, c 
 

Health-related 
outcomes 
 

Breathlessness “I'll be honest with you, because of the 
breathlessness. I, I was shying away from 
the cardio element because I wasn't 
comfortable. But now I found that I can 
get to a point where I can raise my heart 
rate for a prolonged period of time using 
the breathing” (001, 64y) c 
R: In terms of the exercises, you know 
the physical activities and the breathing 
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Quantitative Findings Quantitative 

Categories 

Pillar Building 

Themes 

Qualitative 

Categories 

Qualitative Findings 

 

 

  

exercises. How easy did you find it to 
start doing them? 
P: Very easy, very easy. You know it's 
no problem. It's part of your day, isn't 
it?... (018, 73y) c 
“R: Did you have any barriers? To being 
active, to being physically active. 
P: Mainly the breathing.” (014, 71y) c 
“P: One of the biggest things I have 
learned from it now, and it's part of me 
now, is that I'm not afraid of being 
breathless. Right. I know if I do 
something, or if I've overdone it or 
something, and I'm really breathless, I sit 
down, and I do my breathing exercises 
through my diaphragm. And I'm relaxed. 
I know, I'm not gonna die. It's not gonna 
do anything. It's just going to go away in 
a couple minutes, and in a couple 
minutes I am back to normal. And that is 
the biggest, the biggest thing it taught 
me. I am not frightened of it.” (013, 70y) 
c 
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Quantitative Findings Quantitative 

Categories 

Pillar Building 

Themes 

Qualitative 

Categories 

Qualitative Findings 

 

 

  

Comorbidities “I am a little bit afraid that fact I've got 
osteoporosis as well, I won't say it has 
muddied the waters, as it hasn't, But it's a 
factor. You know, something you have to 
factor in yourself” (017, 64y) c 
P: Because of the restrictions on me, my 
exercises have to be done in the house, 
and I feel good about doing them. (017, 
64y) c 

Cancer Treatment R:…was there any times where you 
didn't really want to use the website or 
exercise? 
P: Yes. Particularly around three days 
after the chemo, you know? That really 
knocked me out for about three days…I 
just got knocked out. (008, 74y) c 
P: Nope, nope. The treatment has not 
stopped me doing anything. (006, 62y) c 
R: So maybe that diagnosis introduced a 
barrier for your exercise. 
P: It did. But I physically couldn't do it 
[exercise] because, you know, I couldn't 
breathe properly. So that was true. I 
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Quantitative Findings Quantitative 

Categories 

Pillar Building 

Themes 

Qualitative 

Categories 

Qualitative Findings 

 

 

  

couldn't do it [exercise]. But I can do it 
now! (006, 62y) c 
P: So, one of the side effects for me of 
the medication, you know, it's an effect 
of my eyesight. So, you know, reading 
things has became a bit of a chore… I've 
struggled to concentrate on some of the 
writing (012, 54y) c 

The ExerciseGuide.org.uk website is 
something I would like to continue 
to use on a regular basis: 
Mean (SD): 3.54 (± 1.33)*, c 

Regular Engagement Timing Work P: I do really struggle with the 
motivation because normally, when I'm 
in the work situation. I work 12-hour 
days. So, you know, I'm absolutely 
exhausted. (003, 51y) c 

Reasons for decline: Lafaro et al., 
(2019) reported common reason was 
patients having no time a 

Timing for 
participation in study 

Timing for 
completion of 
exercises 

P: I think the only restraint was, you 
know. The time the timing of it. Making 
sure I allowed the time. You know. If I 
got up late and I thought, come on. I've 
gotta get my exercise in. But you fit them 
in somewhere. But yeah, there was no 
real problem. (002, 75y) c 

Note: QoL: Quality of Life; SUS: Systems Usability Score; PA: Physical Activity; PROs: Patient Reported Outcomes;  
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Quantitative Findings Quantitative 

Categories 

Pillar Building 

Themes 

Qualitative 

Categories 

Qualitative Findings 

 

 

  

Study Type: Systematic Review: a; Think Aloud Usability Study: b; Feasibility and Acceptability Study: c. 

* One (strongly disagree) to five (strongly agree). P: Participant; R: Researcher.  
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9.3.6 Reflexive Account 

Undertaking a PhD journey is a multifaceted experience marked by moments of 

clarity, challenges, and personal growth. My decision to pursue doctoral research was 

rooted in a convergence of personal experiences and academic interests, brought 

together by a strong belief in the potential of physical activity and digital technology 

to transform health and wellbeing outcomes, particularly for individuals living with 

and beyond non-communicable diseases (NCDs), such as cancer. 

My journey into academia was shaped by hands-on experiences working with diverse 

communities in both the United Kingdom and the United States of America. While 

working in the USA, I had the opportunity to engage with children and adults from 

various backgrounds. Here, I first recognised the potential of technology in health 

promotion and education. Integrating technology into our activities sparked 

enthusiasm and engagement among younger children and adults. However, I noticed 

a disparity in its utilisation across age groups. While younger participants readily 

embraced technological tools, the same wasn't true for older adults. This observation 

left me questioning why such valuable resources weren't automatically integrated into 

programmes focusing on older demographics. 

Motivated by this curiosity, I embarked on a journey to understand the factors 

contributing to this digital divide. This intrinsic motivation, combined with a genuine 

desire to bridge the gap and address the needs of underserved populations, laid the 

foundation for my doctoral research. Exploring the intersection of health, exercise, 

and digital technology, particularly in leveraging technology to improve health 

outcomes for older adults, became the focal point of my academic pursuit. 

As I delved deeper into the world of academia, my research interests underwent a 

process of evolution and refinement. While my initial inclination leaned towards 

breast cancer research, an early exploration of existing literature revealed gaps in our 

understanding of digital interventions for lung cancer, a demographic often not given 

as much attention in supportive care research. This pivot underscored the importance 

of adaptability and open-mindedness in my research and laid the groundwork for a 

more inclusive and nuanced approach. 
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Central to my doctoral process was embracing patient and public involvement (PPI) 

as a guiding principle in research methodology. Collaborating closely with individuals 

from diverse backgrounds, patients, and caregivers proved to be a transformative 

experience, enriching my research process and fostering a deeper understanding of the 

lived experiences of those affected by cancer. From adopting a user-centred design, to 

shaping research methodologies, their invaluable insights guided the trajectory of my 

doctoral research. 

However, the doctoral process was not without its share of challenges. The 

unprecedented onset of the COVID-19 pandemic disrupted research protocols, 

necessitating a rapid shift towards virtual platforms for PPI engagement. Although the 

rapid shift was necessary, it came with its own set of considerations. I realised that by 

transitioning solely to virtual engagement, I might miss out on a potential portion of 

users who do not engage in digital technologies. Those individuals could have 

provided valuable insights into the barriers to digital engagement. Despite these 

unforeseen obstacles, the resilience and adaptability of the research community 

prevailed, paving the way for innovative solutions and novel approaches to 

collaborative inquiry. On a personal level, the doctoral journey has been a period of 

profound growth and self-discovery. From refining presentation skills to embracing 

qualitative methodologies, each milestone and setback served as a foundation for 

personal and professional development. Engaging with PPI members, navigating 

moments of grief and isolation amidst participant deaths, and grappling with the 

inherent uncertainties of doctoral research all contributed to a handful of low moments 

throughout this doctoral journey. However, I sought the advice of my supervisors and 

peers to help me get through this. I scheduled regular standing meetings with 

supervisors, mentors, and peers to provide a sense of community to share the highs 

and lows of the week, seek advice, and generally talk. 

My contributions to the academic community, spanning publications, presentations, 

and mentorship initiatives reflect a commitment to knowledge dissemination and 

collaborative learning. Yet, the tangible impact on healthcare practices resonates most 

deeply. 

As I stand on the brink of the next phase in my academic journey, I am filled with 

sincere gratitude for the many lessons learned, the invaluable relationships developed, 
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the mentorship from my supervisors, and the numerous opportunities that await. 

Reflecting on the path behind me, I am humbled by the growth I experienced, both 

personally and professionally, and excited by the possibilities that lie ahead. 

9.4 Concluding Strengths and Limitations of Doctoral Research 

One of the primary strengths of this doctoral research lies in its methodology, which 

prioritises active engagement with end-users throughout the research process. The 

user-centred design process, involving a diverse Patient and Public Involvement (PPI) 

group, of those who have cared for or are those LWBLC, ensures that the 

ExerciseGuide UK's development remained responsive to the evolving needs and 

preferences of its intended users. This participatory ethos and approach capture a true 

sense of ownership and collaboration among PPI members, ultimately resulting in an 

intervention that is more appropriate and relevant to its target audience. 

Secondly, the early incorporation of a usability study, conducted through Think Aloud 

interviews, served as a crucial method of identifying the barriers to successful 

engagement. By identifying usability issues and bugs prior to the feasibility study, I 

was able to address issues proactively, thereby enhancing the overall user experience 

of ExerciseGuide UK. The transparent and iterative nature of this process, involving 

summarising and presenting findings back to the PPI group for collective decision-

making, further underscoring the participatory approach of the research endeavour. 

Thirdly, the dissemination of multiple academic outputs stemming from this doctoral 

research, including a systematic review, a protocol paper, and a commentary co-

authored with PPI members, embodies the academic rigour and impact of the research. 

These publications contribute valuable insights to the existing literature and highlight 

the collaborative and inclusive nature of this body of work, wherein the voices and 

perspectives of end-users are given due recognition. 

Fourthly, the systematic review conducted prior to the redesign phase provides a 

comprehensive synthesis of existing evidence, informing the research question and 

framing the study within the broader context of existing knowledge and research gaps. 

This methodological rigour ensures that the study is built upon a solid theoretical 

foundation, enhancing its credibility and relevance within the academic community. 
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Lastly, the integration of both quantitative and qualitative methods in the study design 

allows for a nuanced and holistic understanding of feasibility and acceptability. 

Triangulating data from multiple sources enabled me to capture the intricacies and 

nuances of user experiences, preferences, and perceptions, providing an overall 

analysis and interpretation of findings. 

Despite the strengths of this study, several inherent limitations warrant consideration. 

Firstly, the restriction to virtual PPI sessions, due to the COVID-19 pandemic and the 

national social engagement restrictions put into place. While virtual engagement 

enabled continued collaboration with PPI members during challenging and isolating 

times, it may have presented barriers for individuals with limited digital literacy. The 

reliance on digital platforms for PPI may have inadvertently excluded voices and 

perspectives from those who are less comfortable or digitally competent with 

technology. This limitation is particularly salient in the context of healthcare research, 

where ensuring diverse representation is crucial for designing interventions that are 

accessible and relevant to all end-users. 

Secondly, the inability to include healthcare professionals in the design process and 

post-study interviews due to pandemic-related pressures represented a significant 

missed opportunity. The insights and expertise of healthcare professionals would have 

been invaluable for understanding the practical implications and feasibility of 

implementing interventions within clinical settings. By not incorporating their 

perspectives, the study may have overlooked important considerations that could 

impact the intervention's adoption and effectiveness in real-world contexts. 

Thirdly, the virtual delivery of all Think Aloud interviews conducted during the 

usability study. While virtual interviews offered convenience and flexibility, they may 

have introduced biases in the assessment of website usability. Individuals with higher 

digital competence or familiarity with telecommunication technologies (e.g. Zoom) 

may have been more comfortable navigating the website, potentially skewing the 

study's findings towards a more positive evaluation of usability. In contrast, those who 

are less digitally literate may have encountered greater challenges or frustrations that 

were not adequately captured in the virtual setting. 
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Fourthly, the lack of formal exploration of participant compliance with exercises and 

revisions based on patient needs represents a gap in the study's methodology. While 

qualitative interviews provided insight into the participants' experiences and 

preferences, especially around the need for further tailoring from the researcher, the 

absence of data collection on exercise adherence and adaptation from the participants 

within ExerciseGuide UK limits the ability to assess intervention fidelity and 

effectiveness. Without robust documentation of participants' engagement with the 

intervention and any modifications made in response to their feedback, it is 

challenging to provide summaries or conclusions about the intervention's impact or 

scalability. 

Fifthly, a limitation of this review is that while it included various forms of supportive 

care, the specificity of exercise interventions was not thoroughly distinguished from 

other supportive care elements, potentially overlooking the unique challenges and 

benefits associated with online exercise support for lung cancer patients. 

Lastly, regarding the systematic review search strategy employed in the systematic 

review chapter, it's important to address the decision to limit the search to lung-related 

literature. The decision to focus exclusively on lung cancer was deliberate and aimed 

at ensuring relevance and specificity to the research question at hand. By narrowing 

the scope of the search to lung cancer, the study aimed to consolidate evidence 

pertinent to the population of interest, thereby facilitating a targeted analysis of the 

existing literature. 

However, it's acknowledged that this approach may have inadvertently overlooked 

valuable insights from research conducted in other disease contexts, such as diabetes, 

cardiovascular disease (CVD), or other cancers. These areas may offer relevant 

perspectives and interventions applicable to the broader context of exercise support in 

cancer care. Additionally, considerations regarding the specificity of exercise-related 

literature versus broader 'cancer support' literature are noted, particularly in the context 

of delivering exercise interventions online. 

Moving forward, there is recognition of the need to critically evaluate and in a future 

review expand the search strategy to encompass a broader spectrum of diseases and 

interventions relevant to exercise support in cancer care. By doing so, a new review 
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could further supplement its analysis and provide a more comprehensive 

understanding of the wider literature of exercise interventions in oncology. 

Overall, while this study offers valuable insights into the feasibility and acceptability 

of the intervention, these limitations underscore the need for continued refinement and 

methodological rigour in future research endeavours. Addressing these limitations 

through more inclusive engagement strategies, methodological enhancements, and 

interdisciplinary collaborations will be essential for advancing knowledge and 

improving outcomes in the field of healthcare and digital health research. 

9.5 Future Updates, Changes, and Use of ExerciseGuide UK 

ExerciseGuide UK aimed to provide tailored exercise information and educational 

resources for individuals LWBLC. The platform aimed to continuously update and 

enhance its content, incorporating the latest oncology research. Moreover, 

ExerciseGuide UK served as the foundation for a new intervention site, CANFit. 

Developed by the doctoral researcher (JC) and the web developed from ExerciseGuide 

UK, CANFit represented a large upgrade from ExerciseGuide UK, introducing more 

personalised features, enhanced tracking capabilities, and an expanded 'Extra 

Resources' section. 

However, the unforeseen death of the web developer resulted in a substantial loss, as 

access to the original coding and infrastructure was lost. Consequently, it became 

necessary to decommission all ExerciseGuide platforms, including both 

ExerciseGuide UK and the CANFit site. 

Looking forward, there is a commitment to develop a new platform that will serve as 

a comprehensive 'one-stop-shop' for individuals living with and beyond cancer. This 

future site is planned to provide a user-friendly interface where minimal input from 

the user will generate a curated list of evidence-based resources specifically tailored 

to the user's cancer type, associated symptoms, treatments, and burdens. This new 

initiative aims to build on the lessons learned from ExerciseGuide UK to enhance the 

quality of life and accessibility of information for those living with and beyond cancer 

and their families and carers. 
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9.6 Summary of Chapter Nine  

Integrating the findings throughout this chapter, online supportive care interventions 

for those LWBLC appear to be feasible and acceptable, within this research 

significantly advancing an under-research area of a rapidly developing field of digital 

health in oncology care. 

The study generated compelling quantitative and qualitative evidence that 

ExerciseGuide UK was highly usable, valued, and beneficial for supporting 

confidence and motivation to exercise throughout the cancer care continuum. 

Participants were able to articulate the need that this tool satisfies by offering 

individualised activity recommendations and information. 

Engagement was increased in ExerciseGuide UK by including human interaction, 

emphasising the value of using hybrid care approaches in digital supportive care 

platforms, which aligns with previous research. However, adherence issues including 

diminishing tracking engagement point to the need for more behaviour modification 

strategies or flexibility in intervention usability (e.g., optional paper-based methods). 

Comorbidities and side effects from treatment have also come to light as significant 

barriers needing more precise tailoring and flexibility, highlighting the need for human 

interaction. Online platforms can give personalised supportive cancer care if they are 

thoughtfully designed with the patient and user preferences in mind. 

This effort represents a significant advancement in the expansion of technology-

enabled access to personalised services. It defines the viability, acceptability, and 

directions for optimisation as the first stage of a larger research programme. 

To promote practical application and long-lasting influence, the following phase ought 

to expand on these discoveries. In order to engage persons with comorbidities, 

integrate hybrid models, and overcome barriers to increase adherence, more research 

is required. 

Current cancer care delivery can be supported by digital innovation if user needs are 

carefully considered. This work offers foundational initial evidence to move the field 

in the direction of integrating online supportive care int he cancer continuum for those 

LWBLC  
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Chapter 10 Thesis Conclusion  

This doctoral thesis explored the feasibility, acceptability, and barriers to a web-based 

physical activity (PA) and lifestyle intervention (ExerciseGuide UK) for those 

LWBLC in the UK. The main findings demonstrated that ExerciseGuide UK appears 

feasible for a subset of lung cancer patients, however, it is important to focus on 

improving accessibility for those lacking digital accessibility. Overall, ExerciseGuide 

UK was well received, and participants regarded it as a useful supplement to current 

cancer treatment. An important outcome highlighted within this work was 

breathlessness, which had a severe impact on quality of life and could benefit from the 

provision of tailored advice and support. 

The strong patient and public involvement (PPI) throughout ExerciseGuide UK's 

development was an important novel feature. Those LWBLC participated in think-

aloud interviews and a PPI group worked closely with the research team to refine the 

platform took an active role in the design of the project. This gave important 

information that helped create a platform that was more patient-focused and 

individualised. For both exercise prescription and healthy living information, the use 

of algorithms and customised content was unique and allowed for individualised 

support. Additionally, virtual meetings showed that when combined with checks-ins 

(promoting accountability), safe exercise provision is possible remotely without 

adverse effects.    

This research addressed an understudied population in comparison to other prevalent 

cancer groups. Despite stigma around digital literacy in this population, findings 

showed the majority of participants actively engaged with and gain benefits from 

ExerciseGuide UK. This demonstrated eHealth solutions should not be readily 

dismissed in this population and supports further exploration of similar platforms. This 

research filled a knowledge gap around digital health interventions for UK lung cancer 

patients, going beyond feasibility to examine real-world integration into the cancer 

pathway. 

A key barrier revealed was the inequity of digital accessibility, resulting in the 

exclusion of certain patients from the study. This finding highlights the need to 

prioritise designs that mitigate this through careful consideration of how to best 
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support mass engagement, for example offline access options. Wider initiatives to 

improve digital inclusion for lung cancer patients should also be considered by 

healthcare providers and researchers. Lack of accessibility perpetuates the digital 

divide, preventing patients from utilising helpful resources. 

Given feasibility concerns for some, larger scale studies are required to definitively 

examine feasibility, acceptability and efficacy of these interventions for health 

outcomes. Comparisons between digital platforms and standard care could illustrate 

such benefits. Breathlessness and related psychosocial impacts should be included as 

key targets, considering the high symptom burden revealed and impact of simplified 

information. Future research must take an inclusive approach, exploring steps to 

ensure equity for disadvantaged groups. 

ExerciseGuide UK showed how, with thoughtful planning and implementation, 

eHealth has the ability to complement standard cancer services. This provides an 

opportunity for optimising such interventions alongside evaluating their real-world 

impact across the cancer care pathway. 

To summarise, the key recommendations stemming from this research are: 

1. Policy makers and healthcare care boards should consider integrating tailored 

eHealth tools like ExerciseGuide UK to extend their supportive care services 

in an accessible, equitable manner. 

2. Further resources and research are needed to address the unmet needs of lung 

cancer patients experiencing severe breathlessness and related psychosocial 

impacts. 

3. Equity of access must be centred in the design and delivery of eHealth 

interventions to ensure patients facing disadvantage can still benefit.   

4. Ongoing PPI throughout development of eHealth advances leads to more 

patient-oriented, usable, and relevant platforms. 

5. Large-scale studies should examine efficacy of web-based physical activity 

and lifestyle interventions for lung cancer patients. 

In conclusion, this thesis makes valuable contributions both academically and 

practically. It addressed significant knowledge gaps about digital health treatments for 

those LWBLC and demonstrated that, in spite of stereotypes, they might be practical, 
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agreeable, and helpful. It was important in that it emphasised digital exclusion as a 

pressing issue. Collaboration with patients contributed insights that were crucial to the 

study. The key next stages will be to maximise equitable access, increase assistance 

for people who experience breathlessness and continue evaluations through 

larger trials. The foundation for incorporating digitally delivered, personalised 

supportive care into lung cancer routes has been set forth in this thesis. 

  



 

315 

Chapter 11 References  

1. Curry J, Roberts H, Smith A, Riley D, Pearson M, Forbes CC. Developing and 
testing the ExerciseGuide UK website for people with lung cancer: reflections on the 
added value of patient and public involvement within a doctoral degree. Research 
Involvement and Engagement. 2022;8(1):66. 
2. Curry J, Lind M, Short CE, Vandelanotte C, Evans HEL, Pearson M, et al. 
Evaluating a web-based computer-tailored physical activity intervention for those 
living with and beyond lung cancer (ExerciseGuide UK): protocol for a single group 
feasibility and acceptability study. Pilot and Feasibility Studies. 2022;8(1):182. 
3. Curry J, Patterson M, Greenley S, Pearson M, Forbes CC. Feasibility, acceptability, 
and efficacy of online supportive care for individuals living with and beyond lung 
cancer: a systematic review. Supportive Care in Cancer. 2021. 
4. Sarkar S, Horn G, Moulton K, Oza A, Byler S, Kokolus S, et al. Cancer 
development, progression, and therapy: an epigenetic overview. Int J Mol Sci. 
2013;14(10):21087-113. 
5. WHO. Cancer n.d [Available from: https://www.who.int/health-
topics/cancer#tab=tab_1. 
6. WHO. Cancer 2021 [Available from: https://www.who.int/news-room/fact-
sheets/detail/cancer. 
7. Cancer Research UK. Cancer incidence statistics n.d. [Available from: 
https://www.cancerresearchuk.org/health-professional/cancer-
statistics/incidence#heading-Zero. 
8. Cancer Research UK. Cancer mortality statistics n.d. [Available from: 
https://www.cancerresearchuk.org/health-professional/cancer-
statistics/mortality#heading-One. 
9. Cancer Research UK. Lung cancer statistics n.d. [Available from: 
https://www.cancerresearchuk.org/health-professional/cancer-statistics/statistics-by-
cancer-type/lung-cancer#heading-Zero. 
10. Nikbakhsh N, Moudi S, Abbasian S, Khafri S. Prevalence of depression and 
anxiety among cancer patients. Caspian J Intern Med. 2014;5(3):167-70. 
11. Multinational Association of Supportive Care in Cancer. What is Supportive 
Care? : Multinational Association of Supportive Care in Cancer,; n.d. [Available from: 
https://mascc.org/what-is-supportive-care/. 
12. Olver IN. The importance of supportive care for patients with cancer. Medical 
Journal of Australia. 2016;204(11):401-2. 
13. NHS. The NHS Long Term Plan. United Kingdom2019. 
14. Jordan K, Aapro M, Kaasa S, Ripamonti CI, Scotté F, Strasser F, et al. European 
Society for Medical Oncology (ESMO) position paper on supportive and palliative 
care. Ann Oncol. 2018;29(1):36-43. 
15. Gourret Baumgart J, Kane H, Pelletier S, André K, Barbe C, Lecomte T, et al. 
Understanding Inequalities in the Uptake of Supportive Care to Improve Practices in 
the Cancer Care Continuum. Cancers (Basel) [Internet]. 2022; 14(24). 
16. Ellis L, Canchola AJ, Spiegel D, Ladabaum U, Haile R, Gomez SL. Racial and 
Ethnic Disparities in Cancer Survival: The Contribution of Tumor, Sociodemographic, 
Institutional, and Neighborhood Characteristics. Journal of Clinical Oncology. 
2017;36(1):25-33. 

https://www.who.int/health-topics/cancer#tab=tab_1
https://www.who.int/health-topics/cancer#tab=tab_1
https://www.who.int/news-room/fact-sheets/detail/cancer
https://www.who.int/news-room/fact-sheets/detail/cancer
https://www.cancerresearchuk.org/health-professional/cancer-statistics/incidence#heading-Zero
https://www.cancerresearchuk.org/health-professional/cancer-statistics/incidence#heading-Zero
https://www.cancerresearchuk.org/health-professional/cancer-statistics/mortality#heading-One
https://www.cancerresearchuk.org/health-professional/cancer-statistics/mortality#heading-One
https://www.cancerresearchuk.org/health-professional/cancer-statistics/statistics-by-cancer-type/lung-cancer#heading-Zero
https://www.cancerresearchuk.org/health-professional/cancer-statistics/statistics-by-cancer-type/lung-cancer#heading-Zero
https://mascc.org/what-is-supportive-care/


 

316 

17. John DA, Kawachi I, Lathan CS, Ayanian JZ. Disparities in perceived unmet need 
for supportive services among patients with lung cancer in the Cancer Care Outcomes 
Research and Surveillance Consortium. Cancer. 2014;120(20):3178-91. 
18. Basch E, Deal AM, Dueck AC, Scher HI, Kris MG, Hudis C, et al. Overall 
survival results of a trial assessing patient-reported outcomes for symptom monitoring 
during routine cancer treatment. Jama. 2017;318(2):197-8. 
19. Cooksley T, Campbell G, Al-Sayed T, LaMola L, Berman R. A novel approach 
to improving ambulatory outpatient management of low risk febrile neutropenia: an 
Enhanced Supportive Care (ESC) clinic. Supportive Care in Cancer. 2018;26(9):2937-
40. 
20. Monnery D, Benson S, Griffiths A, Cadwallader C, Hampton-Matthews J, 
Coackley A, et al. Multi-professional-delivered enhanced supportive care improves 
quality of life for patients with incurable cancer. International journal of palliative 
nursing. 2018;24(10):510-4. 
21. Hui D, Bruera E. Models of Palliative Care Delivery for Patients With Cancer. 
Journal of Clinical Oncology. 2020;38(9):852-65. 
22. Berman R, Davies A, Cooksley T, Gralla R, Carter L, Darlington E, et al. 
Supportive Care: An Indispensable Component of Modern Oncology. Clin Oncol (R 
Coll Radiol). 2020;32(11):781-8. 
23. Dickinson R, Hall S, Sinclair JE, Bond C, Murchie P. Using technology to deliver 
cancer follow-up: a systematic review. BMC Cancer. 2014;14:311. 
24. Berry DL, Blonquist TM, Patel RA, Halpenny B, McReynolds J. Exposure to a 
patient-centered, Web-based intervention for managing cancer symptom and quality 
of life issues: impact on symptom distress. J Med Internet Res. 2015;17(6):e136. 
25. NICE. Guidance on Cancer Services - Improving Supportive and Palliative Care 
for Adults with Cancer. London: National Institute forClinical Excellence; 2004. 
26. Haberlin C, O'Dwyer T, Mockler D, Moran J, O'Donnell DM, Broderick J. The 
use of eHealth to promote physical activity in cancer survivors: a systematic review. 
Support Care Cancer. 2018;26(10):3323-36. 
27. Subnis UB, Farb NA, Piedalue K-AL, Speca M, Lupichuk S, Tang PA, et al. A 
Smartphone App-Based Mindfulness Intervention for Cancer Survivors: Protocol for 
a Randomized Controlled Trial. JMIR Res Protoc. 2020;9(5):e15178-e. 
28. Jongerius C, Russo S, Mazzocco K, Pravettoni G. Research-Tested Mobile Apps 
for Breast Cancer Care: Systematic Review. JMIR Mhealth Uhealth. 
2019;7(2):e10930-e. 
29. Leykin Y, Thekdi SM, Shumay DM, Muñoz RF, Riba M, Dunn LB. Internet 
interventions for improving psychological well-being in psycho-oncology: review and 
recommendations. Psychooncology. 2012;21(9):1016-25. 
30. Osborn J, Ajakaiye A, Cooksley T, Subbe CP. Do mHealth applications improve 
clinical outcomes of patients with cancer? A critical appraisal of the peer-reviewed 
literature. Support Care Cancer. 2020;28(3):1469-79. 
31. Caspersen CJ, Powell KE, Christenson GM. Physical activity, exercise, and 
physical fitness: definitions and distinctions for health-related research. Public Health 
Rep. 1985;100(2):126-31. 
32. Paoli A, Bianco A. Not all exercises are created equal. Am J Cardiol. 
2012;109(2):305. 
33. Warburton DER, Nicol CW, Bredin SSD. Health benefits of physical activity: the 
evidence. CMAJ. 2006;174(6):801-9. 
34. Health USDo, Services H. 2008 Physical Activity Guidelines for Americans: Be 
Active, Healthy, and Happy!: U.S. Department of Health and Human Services; 2008. 



 

317 

35. Schmitz KH, Courneya KS, Matthews C, Demark-Wahnefried W, Galvão DA, 
Pinto BM, et al. American College of Sports Medicine roundtable on exercise 
guidelines for cancer survivors. Med Sci Sports Exerc. 2010;42(7):1409-26. 
36. Granger CL, Connolly B, Denehy L, Hart N, Antippa P, Lin K-Y, et al. 
Understanding factors influencing physical activity and exercise in lung cancer: a 
systematic review. Supportive Care in Cancer. 2017;25(3):983-99. 
37. Batalik L, Winnige P, Dosbaba F, Vlazna D, Janikova A. Home-Based Aerobic 
and Resistance Exercise Interventions in Cancer Patients and Survivors: A Systematic 
Review. Cancers (Basel). 2021;13(8). 
38. Capozzi LC, Daun JT, Ester M, Mosca S, Langelier D, Francis GJ, et al. Physical 
Activity for Individuals Living with Advanced Cancer: Evidence and 
Recommendations. Seminars in Oncology Nursing. 2021;37(4):151170. 
39. Craft LL, Vaniterson EH, Helenowski IB, Rademaker AW, Courneya KS. 
Exercise effects on depressive symptoms in cancer survivors: a systematic review and 
meta-analysis. Cancer Epidemiol Biomarkers Prev. 2012;21(1):3-19. 
40. Hilfiker R, Meichtry A, Eicher M, Nilsson Balfe L, Knols RH, Verra ML, et al. 
Exercise and other non-pharmaceutical interventions for cancer-related fatigue in 
patients during or after cancer treatment: a systematic review incorporating an 
indirect-comparisons meta-analysis. Br J Sports Med. 2018;52(10):651-8. 
41. Buffart LM, Galvão DA, Brug J, Chinapaw MJM, Newton RU. Evidence-based 
physical activity guidelines for cancer survivors: Current guidelines, knowledge gaps 
and future research directions. Cancer Treatment Reviews. 2014;40(2):327-40. 
42. McClellan R. Exercise programs for patients with cancer improve physical 
functioning and quality of life. Journal of Physiotherapy. 2013;59(1):57. 
43. Rodríguez-Cañamero S, Cobo-Cuenca AI, Carmona-Torres JM, Pozuelo-
Carrascosa DP, Santacruz-Salas E, Rabanales-Sotos JA, et al. Impact of physical 
exercise in advanced-stage cancer patients: Systematic review and meta-analysis. 
Cancer Med. 2022;11(19):3714-27. 
44. Avancini A, Benato G, Borsati A, Oliviero L, Belluomini L, Sposito M, et al. 
Exercise and Bone Health in Cancer: Enemy or Ally? Cancers (Basel) [Internet]. 2022; 
14(24). 
45. Baumann FT, Reike A, Hallek M, Wiskemann J, Reimer V. Does Exercise Have 
a Preventive Effect on Secondary Lymphedema in Breast Cancer Patients Following 
Local Treatment - A Systematic Review. Breast Care. 2018;13(5):380-5. 
46. Ballard-Barbash R, Friedenreich CM, Courneya KS, Siddiqi SM, McTiernan A, 
Alfano CM. Physical activity, biomarkers, and disease outcomes in cancer survivors: 
a systematic review. J Natl Cancer Inst. 2012;104(11):815-40. 
47. Codima A, das Neves Silva W, de Souza Borges AP, de Castro G. Exercise 
prescription for symptoms and quality of life improvements in lung cancer patients: a 
systematic review. Supportive Care in Cancer. 2021;29(1):445-57. 
48. Coups EJ, Park BJ, Feinstein MB, Steingart RM, Egleston BL, Wilson DJ, et al. 
Physical Activity among Lung Cancer Survivors: Changes across the Cancer 
Trajectory and Associations with Quality of Life. Cancer Epidemiology Biomarkers 
&amp; Prevention. 2009;18(2):664-72. 
49. Bentley CL, Powell L, Potter S, Parker J, Mountain GA, Bartlett YK, et al. The 
Use of a Smartphone App and an Activity Tracker to Promote Physical Activity in the 
Management of Chronic Obstructive Pulmonary Disease: Randomized Controlled 
Feasibility Study. JMIR Mhealth Uhealth. 2020;8(6):e16203. 



 

318 

50. Wongvibulsin S, Habeos EE, Huynh PP, Xun H, Shan R, Porosnicu Rodriguez 
KA, et al. Digital Health Interventions for Cardiac Rehabilitation: Systematic 
Literature Review. J Med Internet Res. 2021;23(2):e18773. 
51. Ash GI, Nally LM, Stults-Kolehmainen M, De Los Santos M, Jeon S, Brandt C, 
et al. Personalized Digital Health Information to Substantiate Human-Delivered 
Exercise Support for Adults With Type 1 Diabetes. Clinical Journal of Sport Medicine. 
2023;33(5). 
52. Zhou J, Rau P-LP, Salvendy G. Use and Design of Handheld Computers for Older 
Adults: A Review and Appraisal. International Journal of Human–Computer 
Interaction. 2012;28(12):799-826. 
53. Moufarrej S, Mathew MS, Wood EH, Medrano HS, Perez CC, Fuller KE, et al. 
Team-based versus technology-based supportive cancer care (SCC): Assessment of 
implementation across 24 different clinical settings. Journal of Clinical Oncology. 
2023;41(16_suppl):1528-. 
54. Fabbrizio A, Fucarino A, Cantoia M, De Giorgio A, Garrido ND, Iuliano E, et al. 
Smart Devices for Health and Wellness Applied to Tele-Exercise: An Overview of 
New Trends and Technologies Such as IoT and AI. Healthcare (Basel). 2023;11(12). 
55. Lewis J, Ray P, Liaw ST. Recent Worldwide Developments in eHealth and 
mHealth to more Effectively Manage Cancer and other Chronic Diseases - A 
Systematic Review. Yearb Med Inform. 2016(1):93-108. 
56. Ahmed T, Lucas H, Khan AS, Islam R, Bhuiya A, Iqbal M. eHealth and mHealth 
initiatives in Bangladesh: A scoping study. BMC Health Services Research. 
2014;14(1):260. 
57. Moss RJ, Süle A, Kohl S. eHealth and mHealth. European Journal of Hospital 
Pharmacy. 2019;26(1):57-8. 
58. Kumar H, Ahmed S, Allberry J, Baker M, Bouverie J, Crellin A, et al. Achieving 
World-Class Cancer Outcomes, a Strategy for England 2015-2020. UK: Independent 
Cancer Taskforce; 2015. 
59. Butow PN, Phillips F, Schweder J, White K, Underhill C, Goldstein D. 
Psychosocial well-being and supportive care needs of cancer patients living in urban 
and rural/regional areas: a systematic review. Support Care Cancer. 2012;20(1):1-22. 
60. Department of Health & Social Care. Integration and innovation: working 
together to improve health and social care for all. London: United Kingdom 
Goverment; 2021. 
61. de Lorenzo F, Apostolidis K. The European Cancer Patient Coalition and its 
central role in connecting stakeholders to advance patient-centric solutions in the 
mission on cancer. Molecular Oncology. 2019;13(3):653-66. 
62. Barta JA, Powell CA, Wisnivesky JP. Global Epidemiology of Lung Cancer. Ann 
Glob Health. 2019;85(1):8. 
63. Carter AJ, Nguyen CN. A comparison of cancer burden and research spending 
reveals discrepancies in the distribution of research funding. BMC Public Health. 
2012;12:526. 
64. Kerr A, Ross E, Jacques G, Cunningham-Burley S. The sociology of cancer: a 
decade of research. Sociol Health Illn. 2018;40(3):552-76. 
65. National Cancer Research Institute. Spend by Research & Disease Site n.d. 
[Available from: https://www.ncri.org.uk/how-we-work/cancer-research-
database/spend-by-research-category-and-disease-site/. 
66. Aalbers T, Baars MAE, Rikkert MGMO. Characteristics of effective Internet-
mediated interventions to change lifestyle in people aged 50 and older: A systematic 
review. Ageing Research Reviews. 2011;10(4):487-97. 

https://www.ncri.org.uk/how-we-work/cancer-research-database/spend-by-research-category-and-disease-site/
https://www.ncri.org.uk/how-we-work/cancer-research-database/spend-by-research-category-and-disease-site/


 

319 

67. Davies CA, Spence JC, Vandelanotte C, Caperchione CM, Mummery WK. Meta-
analysis of internet-delivered interventions to increase physical activity levels. 
International Journal of Behavioral Nutrition and Physical Activity. 2012;9(1):52. 
68. Krebs P, Prochaska JO, Rossi JS. A meta-analysis of computer-tailored 
interventions for health behavior change. Prev Med. 2010;51(3-4):214-21. 
69. Ester M, Eisele M, Wurz A, McDonough MH, McNeely M, Culos-Reed SN. 
Current Evidence and Directions for Future Research in eHealth Physical Activity 
Interventions for Adults Affected by Cancer: Systematic Review. JMIR Cancer. 
2021;7(3):e28852. 
70. WHO. Noncommunicable diseases 2021 [Available from: 
https://www.who.int/news-room/fact-sheets/detail/noncommunicable-diseases. 
71. American Diabetes A. Diagnosis and classification of diabetes mellitus. Diabetes 
Care. 2010;33 Suppl 1(Suppl 1):S62-S9. 
72. Sigal RJ, Kenny GP, Wasserman DH, Castaneda-Sceppa C. Physical 
Activity/Exercise and Type 2 Diabetes. Diabetes Spectrum. 2005;18(2):88-101. 
73. Foster J, Worbey S, Chamberlin K, Horlock R, Marsh T. Integrating physical 
activity into cancer care. www.macmillan.org.uk/: MacMillan Cancer Support 2018. 
74. Granger CL, McDonald CF, Irving L, Clark RA, Gough K, Murnane A, et al. 
Low physical activity levels and functional decline in individuals with lung cancer. 
Lung Cancer. 2014;83(2):292-9. 
75. Mori DL, Silberbogen AK, Collins AE, Ulloa EW, Brown KL, Niles BL. 
Promoting Physical Activity in Individuals With Diabetes: Telehealth Approaches. 
Diabetes Spectrum. 2011;24(3):127-35. 
76. Cox DJ, Gonder-Frederick L. Major developments in behavioral diabetes 
research. J Consult Clin Psychol. 1992;60(4):628-38. 
77. Irvine AA, Saunders JT, Blank MB, Carter WR. Validation of Scale Measuring 
Environmental Barriers to Diabetes-Regimen Adherence. Diabetes Care. 
1990;13(7):705-11. 
78. Fairman CM, Galvão DA. Exercise Oncology from Diagnosis to Treatment: An 
Overview of Outcomes and Considerations. In: Schmitz K, editor. Exercise Oncology. 
Switzerland: Springer Nature; 2020. 
79. Villalobos N, Vela FS, Hernandez LM. Digital Healthcare Intervention to 
Improve Self-Management for Patients with Type 2 Diabetes: A Scoping Review. 
Journal of Scientific Innovation in Medicine. 2020;3(3). 
80. Glasgow RE, Boles SM, McKay HG, Feil EG, Barrera M, Jr. The D-Net diabetes 
self-management program: long-term implementation, outcomes, and generalization 
results. Prev Med. 2003;36(4):410-9. 
81. McKay HG, King D, Eakin EG, Seeley JR, Glasgow RE. The Diabetes Network 
Internet-Based Physical Activity Intervention. A randomized pilot study. 
2001;24(8):1328-34. 
82. Richardson CR, Mehari KS, McIntyre LG, Janney AW, Fortlage LA, Sen A, et 
al. A randomized trial comparing structured and lifestyle goals in an internet-mediated 
walking program for people with type 2 diabetes. Int J Behav Nutr Phys Act. 
2007;4:59. 
83. WHO. Chronic respiratory diseases n.d. [Available from: 
https://www.who.int/health-topics/chronic-respiratory-diseases#tab=tab_1. 
84. Lundell S, Holmner Å, Rehn B, Nyberg A, Wadell K. Telehealthcare in COPD: 
A systematic review and meta-analysis on physical outcomes and dyspnea. 
Respiratory Medicine. 2015;109(1):11-26. 

https://www.who.int/news-room/fact-sheets/detail/noncommunicable-diseases
www.macmillan.org.uk
https://www.who.int/health-topics/chronic-respiratory-diseases#tab=tab_1


 

320 

85. Bausewein C, Booth S, Gysels M, Kühnbach R, Haberland B, Higginson IJ. 
Understanding breathlessness: cross-sectional comparison of symptom burden and 
palliative care needs in chronic obstructive pulmonary disease and cancer. J Palliat 
Med. 2010;13(9):1109-18. 
86. Durham AL, Adcock IM. The relationship between COPD and lung cancer. Lung 
Cancer. 2015;90(2):121-7. 
87. Saey D, Debigare R, LeBlanc P, Mador MJ, Cote CH, Jobin J, et al. Contractile 
leg fatigue after cycle exercise: a factor limiting exercise in patients with chronic 
obstructive pulmonary disease. Am J Respir Crit Care Med. 2003;168(4):425-30. 
88. Selzler AM, Wald J, Sedeno M, Jourdain T, Janaudis-Ferreira T, Goldstein R, et 
al. Telehealth pulmonary rehabilitation: A review of the literature and an example of 
a nationwide initiative to improve the accessibility of pulmonary rehabilitation. 
Chronic respiratory disease. 2018;15(1):41-7. 
89. McKinstry B, Pinnock H, Sheikh A. Telemedicine for management of patients 
with COPD? Lancet. 2009;374(9691):672-3. 
90. Lacasse Y, Goldstein R, Lasserson TJ, Martin S. Pulmonary rehabilitation for 
chronic obstructive pulmonary disease. Cochrane Database Syst Rev. 
2006(4):Cd003793. 
91. Marciniuk DD, Brooks D, Butcher S, Debigare R, Dechman G, Ford G, et al. 
Optimizing pulmonary rehabilitation in chronic obstructive pulmonary disease--
practical issues: a Canadian Thoracic Society Clinical Practice Guideline. Can Respir 
J. 2010;17(4):159-68. 
92. O'Donnell DE, Aaron S, Bourbeau J, Hernandez P, Marciniuk DD, Balter M, et 
al. Canadian Thoracic Society recommendations for management of chronic 
obstructive pulmonary disease - 2007 update. Can Respir J. 2007;14 Suppl B(Suppl 
B):5b-32b. 
93. Puhan MA, Lareau SC. Evidence-based outcomes from pulmonary rehabilitation 
in the chronic obstructive pulmonary disease patient. Clin Chest Med. 2014;35(2):295-
301. 
94. Rochester CL, Fairburn C, Crouch RH. Pulmonary rehabilitation for respiratory 
disorders other than chronic obstructive pulmonary disease. Clin Chest Med. 
2014;35(2):369-89. 
95. Spruit MA, Singh SJ, Garvey C, ZuWallack R, Nici L, Rochester C, et al. An 
official American Thoracic Society/European Respiratory Society statement: key 
concepts and advances in pulmonary rehabilitation. Am J Respir Crit Care Med. 
2013;188(8):e13-64. 
96. Criner GJ, Bourbeau J, Diekemper RL, Ouellette DR, Goodridge D, Hernandez 
P, et al. Prevention of acute exacerbations of COPD: American College of Chest 
Physicians and Canadian Thoracic Society Guideline. Chest. 2015;147(4):894-942. 
97. Griffiths TL, Burr ML, Campbell IA, Lewis-Jenkins V, Mullins J, Shiels K, et al. 
Results at 1 year of outpatient multidisciplinary pulmonary rehabilitation: a 
randomised controlled trial. Lancet. 2000;355(9201):362-8. 
98. Griffiths TL, Phillips CJ, Davies S, Burr ML, Campbell IA. Cost effectiveness of 
an outpatient multidisciplinary pulmonary rehabilitation programme. Thorax. 
2001;56(10):779-84. 
99. Ries AL, Bauldoff GS, Carlin BW, Casaburi R, Emery CF, Mahler DA, et al. 
Pulmonary Rehabilitation: Joint ACCP/AACVPR Evidence-Based Clinical Practice 
Guidelines. Chest. 2007;131(5 Suppl):4s-42s. 



 

321 

100. Bryant MS, Bandi VD, Nguyen CK, Lan C, Henson HK, Sharafkhaneh A. 
Telehealth Pulmonary Rehabilitation for Patients With Severe Chronic Obstructive 
Pulmonary Disease. Fed Pract. 2019;36(9):430-5. 
101. Stewart J, Manmathan G, Wilkinson P. Primary prevention of cardiovascular 
disease: A review of contemporary guidance and literature. JRSM Cardiovasc Dis. 
2017;6:2048004016687211-. 
102. WHO. Global action plan on physical activity 2018-2030: more active people for 
a healthier world: World Health Organization; 2019. 
103. Neubeck L, Hansen T, Jaarsma T, Klompstra L, Gallagher R. Delivering 
healthcare remotely to cardiovascular patients during COVID-19:A rapid review of 
the evidence. European Journal of Cardiovascular Nursing. 2020;19(6):486-94. 
104. Anderson L, Thompson DR, Oldridge N, Zwisler AD, Rees K, Martin N, et al. 
Exercise‐based cardiac rehabilitation for coronary heart disease. Cochrane Database 
of Systematic Reviews. 2016(1). 
105. Laustsen S, Oestergaard LG, van Tulder M, Hjortdal VE, Petersen AK. 
Telemonitored exercise-based cardiac rehabilitation improves physical capacity and 
health-related quality of life. Journal of Telemedicine and Telecare. 2018;26(1-2):36-
44. 
106. Pirl WF, Fujisawa D, Stagl J, Eusebio J, Traeger L, El-Jawahri A, et al. 
Actigraphy as an objective measure of performance status in patients with advanced 
cancer. Journal of Clinical Oncology. 2015;33(29_suppl):62-. 
107. Wint S, Eshelman D, Steele J, Guzzetta CE. Effects of distraction using virtual 
reality glasses during lumbar punctures in adolescents with cancer. Oncol Nurs Forum. 
2002;29(1):E8-e15. 
108. Høybye MT, Olsen PR, Hansson HE, Spiegel D, Bennetsen H, Cheslack-Postava 
E. Virtual environments in cancer care: Pilot-testing a three-dimensional web-based 
platform as a tool for support in young cancer patients. Health Informatics Journal. 
2016;24(4):419-31. 
109. McCann L, Maguire R, Miller M, Kearney N. Patients' perceptions and 
experiences of using a mobile phone-based advanced symptom management system 
(ASyMS) to monitor and manage chemotherapy related toxicity. Eur J Cancer Care 
(Engl). 2009;18(2):156-64. 
110. Morrison KS, Paterson C, Toohey K. The Feasibility of Exercise Interventions 
Delivered via Telehealth for People Affected by Cancer: A Rapid Review of the 
Literature. Seminars in Oncology Nursing. 2020. 
111. Gell NM, Rosenberg DE, Demiris G, LaCroix AZ, Patel KV. Patterns of 
Technology Use Among Older Adults With and Without Disabilities. The 
Gerontologist. 2013;55(3):412-21. 
112. Timmerman JG, Tönis TM, Dekker-van Weering MGH, Stuiver MM, Wouters 
MWJM, van Harten WH, et al. Co-creation of an ICT-supported cancer rehabilitation 
application for resected lung cancer survivors: design and evaluation. BMC Health 
Services Research. 2016;16(1):155. 
113. Denis F, Lethrosne C, Pourel N, Molinier O, Pointreau Y, Domont J, et al. 
Randomized Trial Comparing a Web-Mediated Follow-up With Routine Surveillance 
in Lung Cancer Patients. J Natl Cancer Inst. 2017;109(9). 
114. Ciani O, Cucciniello M, Petracca F, Apolone G, Merlini G, Novello S, et al. Lung 
Cancer App (LuCApp) study protocol: a randomised controlled trial to evaluate a 
mobile supportive care app for patients with metastatic lung cancer. BMJ Open. 
2019;9(2):e025483. 



 

322 

115. Granger CL, Irving L, Antippa P, Edbrooke L, Parry SM, Krishnasamy M, et al. 
CAPACITY: A physical activity self-management program for patients undergoing 
surgery for lung cancer, a phase I feasibility study. Lung Cancer. 2018;124:102-9. 
116. Luszczynska A, Pawlowska I, Cieslak R, Knoll N, Scholz U. Social support and 
quality of life among lung cancer patients: a systematic review. Psychooncology. 
2013;22(10):2160-8. 
117. Brown NM, Lui CW, Robinson PC, Boyle FM. Supportive care needs and 
preferences of lung cancer patients: a semi-structured qualitative interview study. 
Support Care Cancer. 2015;23(6):1533-9. 
118. Yount SE, Rothrock N, Bass M, Beaumont JL, Pach D, Lad T, et al. A 
randomized trial of weekly symptom telemonitoring in advanced lung cancer. J Pain 
Symptom Manage. 2014;47(6):973-89. 
119. Chan RJ, Hollingdrake O, Bui U, Nekhlyudov L, Hart NH, Lui CW, et al. 
Evolving landscape of cancer survivorship research: an analysis of the Journal of 
Cancer Survivorship, 2007-2020. J Cancer Surviv. 2021. 
120. Molassiotis A, Uyterlinde W, Hollen PJ, Sarna L, Palmer P, Krishnasamy M. 
Supportive care in lung cancer: milestones over the past 40 years. J Thorac Oncol. 
2015;10(1):10-8. 
121. Sattar S, Papadopoulos E, Smith GVH, Haase KR, Kobekyaa F, Tejero I, et al. 
State of research, feasibility, safety, acceptability, and outcomes examined on 
remotely delivered exercises using technology for older adult with cancer: a scoping 
review. J Cancer Surviv. 2023. 
122. Grabenbauer A, Grabenbauer AJ, Lengenfelder R, Grabenbauer GG, Distel LV. 
Feasibility of a 12-month-exercise intervention during and after radiation and 
chemotherapy in cancer patients: impact on quality of life, peak oxygen consumption, 
and body composition. Radiat Oncol. 2016;11:42-. 
123. Wirtz P, Baumann FT. Physical Activity, Exercise and Breast Cancer - What Is 
the Evidence for Rehabilitation, Aftercare, and Survival? A Review. Breast Care 
(Basel). 2018;13(2):93-101. 
124. Gonzalo-Encabo P, Wilson RL, Kang D-W, Normann AJ, Dieli-Conwright CM. 
Exercise oncology during and beyond the COVID-19 pandemic: Are virtually 
supervised exercise interventions a sustainable alternative? Critical Reviews in 
Oncology/Hematology. 2022;174:103699. 
125. Avancini A, Sartori G, Gkountakos A, Casali M, Trestini I, Tregnago D, et al. 
Physical Activity and Exercise in Lung Cancer Care: Will Promises Be Fulfilled? 
Oncologist. 2019. 
126. Bade BC, Thomas DD, Scott JB, Silvestri GA. Increasing physical activity and 
exercise in lung cancer: reviewing safety, benefits, and application. J Thorac Oncol. 
2015;10(6):861-71. 
127. Edbrooke L, Granger C, Denehy L. Physical activity for people with lung cancer. 
Australian Journal for General Practitioners. 2020;49:175-81. 
128. Granger C, Cavalheri V. Preoperative exercise training for people with non‐small 
cell lung cancer. Cochrane Database of Systematic Reviews. 2022(9). 
129. Brown-Johnson CG, Berrean B, Cataldo JK. Development and usability 
evaluation of the mHealth Tool for Lung Cancer (mHealth TLC): a virtual world 
health game for lung cancer patients. Patient Educ Couns. 2015;98(4):506-11. 
130. Payne HE, Lister C, West JH, Bernhardt JM. Behavioral functionality of mobile 
apps in health interventions: a systematic review of the literature. JMIR Mhealth 
Uhealth. 2015;3(1):e20. 



 

323 

131. Griffiths F, Lindenmeyer A, Powell J, Lowe P, Thorogood M. Why are health 
care interventions delivered over the internet? A systematic review of the published 
literature. J Med Internet Res. 2006;8(2):e10. 
132. Vilhauer RP. Computer-mediated and face-to-face communication in metastatic 
cancer support groups. Palliat Support Care. 2014;12(4):287-97. 
133. White M, Dorman SM. Receiving social support online: implications for health 
education. Health Education Research. 2001;16(6):693-707. 
134. Rice R, Katz J. The Internet and Health Communication United States of 
America: SAGE; 2001. 
135. Bradley SH, Kennedy MPT, Neal RD. Recognising Lung Cancer in Primary 
Care. Adv Ther. 2019;36(1):19-30. 
136. NHS. Symptoms - Lung cancer 2019 [Available from: 
https://www.nhs.uk/conditions/lung-cancer/symptoms. 
137. Astolfi L, Ghiselli S, Guaran V, Chicca M, Simoni E, Olivetto E, et al. Correlation 
of adverse effects of cisplatin administration in patients affected by solid tumours: a 
retrospective evaluation. Oncol Rep. 2013;29(4):1285-92. 
138. Pearce A, Haas M, Viney R, Pearson SA, Haywood P, Brown C, et al. Incidence 
and severity of self-reported chemotherapy side effects in routine care: A prospective 
cohort study. PLoS One. 2017;12(10):e0184360. 
139. Sardaro A, Petruzzelli MF, D’Errico MP, Grimaldi L, Pili G, Portaluri M. 
Radiation-induced cardiac damage in early left breast cancer patients: Risk factors, 
biological mechanisms, radiobiology, and dosimetric constraints. Radiotherapy and 
Oncology. 2012;103(2):133-42. 
140. Siaravas KC, Katsouras CS, Sioka C. Radiation Treatment Mechanisms of 
Cardiotoxicity: A Systematic Review. Int J Mol Sci. 2023;24(7). 
141. Maciejczyk A, Skrzypczyńska I, Janiszewska M. Lung cancer. Radiotherapy in 
lung cancer: Actual methods and future trends. Rep Pract Oncol Radiother. 
2014;19(6):353-60. 
142. Sörenson S, Glimelius B, Nygren P. A systematic overview of chemotherapy 
effects in non-small cell lung cancer. Acta Oncol. 2001;40(2-3):327-39. 
143. Padma VV. An overview of targeted cancer therapy. Biomedicine (Taipei). 
2015;5(4):19-. 
144. Brahmer JR, Lacchetti C, Schneider BJ, Atkins MB, Brassil KJ, Caterino JM, et 
al. Management of Immune-Related Adverse Events in Patients Treated With Immune 
Checkpoint Inhibitor Therapy: American Society of Clinical Oncology Clinical 
Practice Guideline. J Clin Oncol. 2018;36(17):1714-68. 
145. Lacouture M, Sibaud V. Toxic Side Effects of Targeted Therapies and 
Immunotherapies Affecting the Skin, Oral Mucosa, Hair, and Nails. Am J Clin 
Dermatol. 2018;19(Suppl 1):31-9. 
146. Naidoo J, Page DB, Li BT, Connell LC, Schindler K, Lacouture ME, et al. 
Toxicities of the anti-PD-1 and anti-PD-L1 immune checkpoint antibodies. Ann 
Oncol. 2015;26(12):2375-91. 
147. Boon HS, Olatunde F, Zick SM. Trends in complementary/alternative medicine 
use by breast cancer survivors: comparing survey data from 1998 and 2005. BMC 
Womens Health. 2007;7:4-. 
148. Findley PA, Sambamoorthi U. Preventive health services and lifestyle practices 
in cancer survivors: a population health investigation. J Cancer Surviv. 2009;3(1):43-
58. 
149. Sirois FM, Gick ML. An investigation of the health beliefs and motivations of 
complementary medicine clients. Soc Sci Med. 2002;55(6):1025-37. 

https://www.nhs.uk/conditions/lung-cancer/symptoms


 

324 

150. Polanski J, Jankowska-Polanska B, Rosinczuk J, Chabowski M, Szymanska-
Chabowska A. Quality of life of patients with lung cancer. Onco Targets Ther. 
2016;9:1023-8. 
151. Lehto RH. Psychosocial challenges for patients with advanced lung cancer: 
interventions to improve well-being. Lung Cancer (Auckl). 2017;8:79-90. 
152. Ramirez RA, Lu J, Thomas KEH. Quality of life for non-small cell lung cancer 
patients in the age of immunotherapy. Transl Lung Cancer Res. 2018;7(S2):S149-S52. 
153. Poghosyan H, Sheldon LK, Leveille SG, Cooley ME. Health-related quality of 
life after surgical treatment in patients with non-small cell lung cancer: a systematic 
review. Lung Cancer. 2013;81(1):11-26. 
154. Soto-Perez-de-Celis E, Li D, Yuan Y, Lau YM, Hurria A. Functional versus 
chronological age: geriatric assessments to guide decision making in older patients 
with cancer. Lancet Oncol. 2018;19(6):e305-e16. 
155. Wang S, Prizment A, Thyagarajan B, Blaes A. Cancer Treatment-Induced 
Accelerated Aging in Cancer Survivors: Biology and Assessment. Cancers (Basel). 
2021;13(3):427. 
156. Olsen JH, Möller T, Anderson H, Langmark F, Sankila R, Tryggvadóttír L, et al. 
Lifelong cancer incidence in 47,697 patients treated for childhood cancer in the Nordic 
countries. J Natl Cancer Inst. 2009;101(11):806-13. 
157. Reulen RC, Frobisher C, Winter DL, Kelly J, Lancashire ER, Stiller CA, et al. 
Long-term risks of subsequent primary neoplasms among survivors of childhood 
cancer. Jama. 2011;305(22):2311-9. 
158. Mohty B, Mohty M. Long-term complications and side effects after allogeneic 
hematopoietic stem cell transplantation: an update. Blood Cancer J. 2011;1(4):e16. 
159. Aunan JR, Cho WC, Søreide K. The Biology of Aging and Cancer: A Brief 
Overview of Shared and Divergent Molecular Hallmarks. Aging Dis. 2017;8(5):628-
42. 
160. Cupit-Link MC, Kirkland JL, Ness KK, Armstrong GT, Tchkonia T, LeBrasseur 
NK, et al. Biology of premature ageing in survivors of cancer. ESMO Open. 
2017;2(5):e000250. 
161. López-Otín C, Blasco MA, Partridge L, Serrano M, Kroemer G. The hallmarks 
of aging. Cell. 2013;153(6):1194-217. 
162. Guida JL, Ahles TA, Belsky D, Campisi J, Cohen HJ, DeGregori J, et al. 
Measuring Aging and Identifying Aging Phenotypes in Cancer Survivors. J Natl 
Cancer Inst. 2019;111(12):1245-54. 
163. Ferrell B, Sun V, Hurria A, Cristea M, Raz DJ, Kim JY, et al. Interdisciplinary 
Palliative Care for Patients With Lung Cancer. J Pain Symptom Manage. 
2015;50(6):758-67. 
164. Koczywas M, Cristea M, Thomas J, McCarty C, Borneman T, Del Ferraro C, et 
al. Interdisciplinary palliative care intervention in metastatic non-small-cell lung 
cancer. Clin Lung Cancer. 2013;14(6):736-44. 
165. Nwosu AC, Bayly JL, Gaunt KE, Mayland CR. Lung cancer and rehabilitation--
what are the barriers? Results of a questionnaire survey and the development of 
regional lung cancer rehabilitation standards and guidelines. Support Care Cancer. 
2012;20(12):3247-54. 
166. Rivas-Perez H, Nana-Sinkam P. Integrating pulmonary rehabilitation into the 
multidisciplinary management of lung cancer: a review. Respir Med. 
2015;109(4):437-42. 
167. Kapo JM, Akgün KM. Integrating Palliative Care Into the Care of Patients With 
Advanced Lung Cancer. Cancer J. 2015;21(5):434-9. 



 

325 

168. Yorke J, Brettle A, Molassiotis A. Nonpharmacological interventions for 
managing respiratory symptoms in lung cancer. Chron Respir Dis. 2012;9(2):117-29. 
169. Lehto RH. Symptom burden in lung cancer: management updates. Lung Cancer 
Manag. 2016;5(2):61-78. 
170. Walker J, Hansen CH, Martin P, Symeonides S, Ramessur R, Murray G, et al. 
Prevalence, associations, and adequacy of treatment of major depression in patients 
with cancer: a cross-sectional analysis of routinely collected clinical data. The Lancet 
Psychiatry. 2014;1(5):343-50. 
171. Chen HM, Tsai CM, Wu YC, Lin KC, Lin CC. Randomised controlled trial on 
the effectiveness of home-based walking exercise on anxiety, depression and cancer-
related symptoms in patients with lung cancer. Br J Cancer. 2015;112(3):438-45. 
172. Shneerson C, Taskila T, Holder R, Greenfield S, Tolosa I, Damery S, et al. 
Patterns of self-management practices undertaken by cancer survivors: variations in 
demographic factors. Eur J Cancer Care (Engl). 2015;24(5):683-94. 
173. Lin YY, Rau KM, Lin CC. Longitudinal study on the impact of physical activity 
on the symptoms of lung cancer survivors. Support Care Cancer. 2015;23(12):3545-
53. 
174. Granger CL, McDonald CF, Berney S, Chao C, Denehy L. Exercise intervention 
to improve exercise capacity and health related quality of life for patients with Non-
small cell lung cancer: a systematic review. Lung Cancer. 2011;72(2):139-53. 
175. Pouwels S, Fiddelaers J, Teijink JA, Woorst JF, Siebenga J, Smeenk FW. 
Preoperative exercise therapy in lung surgery patients: A systematic review. Respir 
Med. 2015;109(12):1495-504. 
176. Henke CC, Cabri J, Fricke L, Pankow W, Kandilakis G, Feyer PC, et al. Strength 
and endurance training in the treatment of lung cancer patients in stages IIIA/IIIB/IV. 
Support Care Cancer. 2014;22(1):95-101. 
177. Cheville AL, Kollasch J, Vandenberg J, Shen T, Grothey A, Gamble G, et al. A 
home-based exercise program to improve function, fatigue, and sleep quality in 
patients with Stage IV lung and colorectal cancer: a randomized controlled trial. J Pain 
Symptom Manage. 2013;45(5):811-21. 
178. Jones LW, Eves ND, Peterson BL, Garst J, Crawford J, West MJ, et al. Safety 
and feasibility of aerobic training on cardiopulmonary function and quality of life in 
postsurgical nonsmall cell lung cancer patients: a pilot study. Cancer. 
2008;113(12):3430-9. 
179. Rock CL, Doyle C, Demark-Wahnefried W, Meyerhardt J, Courneya KS, 
Schwartz AL, et al. Nutrition and physical activity guidelines for cancer survivors. CA 
Cancer J Clin. 2012;62(4):243-74. 
180. Chen HM, Tsai CM, Wu YC, Lin KC, Lin CC. Effect of walking on circadian 
rhythms and sleep quality of patients with lung cancer: a randomised controlled trial. 
Br J Cancer. 2016;115(11):1304-12. 
181. Gerritsen JK, Vincent AJ. Exercise improves quality of life in patients with 
cancer: a systematic review and meta-analysis of randomised controlled trials. Br J 
Sports Med. 2016;50(13):796-803. 
182. Giuliani ME, Milne RA, Puts M, Sampson LR, Kwan JYY, Le LW, et al. The 
prevalence and nature of supportive care needs in lung cancer patients. Current 
Oncology. 2016;23(4). 
183. Sommer MS, Trier K, Vibe-Petersen J, Missel M, Christensen M, Larsen KR, et 
al. Perioperative Rehabilitation in Operable Lung Cancer Patients (PROLUCA): A 
Feasibility Study. Integr Cancer Ther. 2016;15(4):455-66. 



 

326 

184. Zhang LL, Wang SZ, Chen HL, Yuan AZ. Tai Chi Exercise for Cancer-Related 
Fatigue in Patients With Lung Cancer Undergoing Chemotherapy: A Randomized 
Controlled Trial. J Pain Symptom Manage. 2016;51(3):504-11. 
185. Bade BC, Gan G, Li F, Lu L, Tanoue L, Silvestri GA, et al. “Randomized trial of 
physical activity on quality of life and lung cancer biomarkers in patients with 
advanced stage lung cancer: a pilot study”. BMC Cancer. 2021;21(1):352. 
186. Lin Y-Y, Lai Y-F, Lu H-I, Lai Y-L, Lin C-C. Physical Activity Preferences 
Among Patients With Lung Cancer in Taiwan. Cancer Nursing. 2013;36(2):155-62. 
187. National Institute for Health and Care Excellence. Glossary n.d. [Available from: 
https://www.nice.org.uk/glossary?letter=h. 
188. Carnio S, Di Stefano RF, Novello S. Fatigue in lung cancer patients: symptom 
burden and management of challenges. Lung Cancer (Auckl). 2016;7:73-82. 
189. Molassiotis A, Lowe M, Blackhall F, Lorigan P. A qualitative exploration of a 
respiratory distress symptom cluster in lung cancer: cough, breathlessness and fatigue. 
Lung Cancer. 2011;71(1):94-102. 
190. Roulston A, Bickerstaff D, Haynes T, Rutherford L, Jones L. A pilot study to 
evaluate an outpatient service for people with advanced lung cancer. Int J Palliat Nurs. 
2012;18(5):225-33. 
191. Sung MR, Patel MV, Djalalov S, Le LW, Shepherd FA, Burkes RL, et al. 
Evolution of Symptom Burden of Advanced Lung Cancer Over a Decade. Clin Lung 
Cancer. 2017;18(3):274-80.e6. 
192. Curt GA, Breitbart W, Cella D, Groopman JE, Horning SJ, Itri LM, et al. Impact 
of cancer-related fatigue on the lives of patients: new findings from the Fatigue 
Coalition. Oncologist. 2000;5(5):353-60. 
193. Ahlberg K, Ekman T, Gaston-Johansson F, Mock V. Assessment and 
management of cancer-related fatigue in adults. Lancet. 2003;362(9384):640-50. 
194. Patel JG, Bhise AR. Effect of Aerobic Exercise on Cancer-related Fatigue. Indian 
J Palliat Care. 2017;23(4):355-61. 
195. LaVoy EC, Fagundes CP, Dantzer R. Exercise, inflammation, and fatigue in 
cancer survivors. Exerc Immunol Rev. 2016;22:82-93. 
196. Schwartz AL. Fatigue mediates the effects of exercise on quality of life. Qual Life 
Res. 1999;8(6):529-38. 
197. Michaels C. The importance of exercise in lung cancer treatment. Transl Lung 
Cancer Res. 2016;5(3):235-8. 
198. Mioxham J, Jolley C. Breathlessness, fatigue and the respiratory muscles. Clin 
Med (Lond). 2009;9(5):448-52. 
199. Jakobsson P, Jorfeldt L, Brundin A. Skeletal muscle metabolites and fibre types 
in patients with advanced chronic obstructive pulmonary disease (COPD), with and 
without chronic respiratory failure. Eur Respir J. 1990;3(2):192-6. 
200. Maltais F, Simard AA, Simard C, Jobin J, Desgagnés P, LeBlanc P. Oxidative 
capacity of the skeletal muscle and lactic acid kinetics during exercise in normal 
subjects and in patients with COPD. Am J Respir Crit Care Med. 1996;153(1):288-
93. 
201. Fearon K, Strasser F, Anker SD, Bosaeus I, Bruera E, Fainsinger RL, et al. 
Definition and classification of cancer cachexia: an international consensus. Lancet 
Oncol. 2011;12(5):489-95. 
202. Coats AJ. Origin of symptoms in patients with cachexia with special reference to 
weakness and shortness of breath. Int J Cardiol. 2002;85(1):133-9. 
203. American Thoracic Society. Dyspnea. American Journal of Respiratory and 
Critical Care Medicine. 1999;159(1):321-40. 

https://www.nice.org.uk/glossary?letter=h


 

327 

204. Parshall MB, Schwartzstein RM, Adams L, Banzett RB, Manning HL, Bourbeau 
J, et al. An official American Thoracic Society statement: update on the mechanisms, 
assessment, and management of dyspnea. Am J Respir Crit Care Med. 
2012;185(4):435-52. 
205. Muers MF, Round CE. Palliation of symptoms in non-small cell lung cancer: a 
study by the Yorkshire Regional Cancer Organisation Thoracic Group. Thorax. 
1993;48(4):339-43. 
206. Athanazio R. Airway disease: similarities and differences between asthma, 
COPD and bronchiectasis. Clinics (Sao Paulo). 2012;67(11):1335-43. 
207. Troosters T, Gosselink R, Janssens W, Decramer M. Exercise training and 
pulmonary rehabilitation: new insights and remaining challenges. Eur Respir Rev. 
2010;19(115):24-9. 
208. Wasserman K, Sue DY, Casaburi R, Moricca RB. Selection criteria for exercise 
training in pulmonary rehabilitation. Eur Respir J Suppl. 1989;7:604s-10s. 
209. Johnson MJ, Clark AL. The mechanisms of breathlessness in heart failure as the 
basis of therapy. Curr Opin Support Palliat Care. 2016;10(1):32-5. 
210. Jolley CJ, Luo YM, Steier J, Rafferty GF, Polkey MI, Moxham J. Neural 
respiratory drive and breathlessness in COPD. Eur Respir J. 2015;45(2):355-64. 
211. O'Donnell DE, James MD, Milne KM, Neder JA. The Pathophysiology of 
Dyspnea and Exercise Intolerance in Chronic Obstructive Pulmonary Disease. Clin 
Chest Med. 2019;40(2):343-66. 
212. Marlow LL, Faull OK, Finnegan SL, Pattinson KTS. Breathlessness and the 
brain: the role of expectation. Current opinion in supportive and palliative care. 
2019;13(3):200-10. 
213. Williams AC, Grant M, Tiep B, Kim JY, Hayter J. Dyspnea Management in Early 
Stage Lung Cancer: A Palliative Perspective. J Hosp Palliat Nurs. 2012;14(5):341-2. 
214. Frikkel J, Götte M, Beckmann M, Kasper S, Hense J, Teufel M, et al. Fatigue, 
barriers to physical activity and predictors for motivation to exercise in advanced 
Cancer patients. BMC Palliative Care. 2020;19(1):43. 
215. Keyes CL. Mental health in adolescence: is America's youth flourishing? Am J 
Orthopsychiatry. 2006;76(3):395-402. 
216. Keyes C. Bridging Occupational, Organizational and Public Health. Springer 
Dordrecht, Netherlands:; 2014. 
217. WHO. Mental health: strengthening our response 2018 [Available from: 
https://www.who.int/news-room/fact-sheets/detail/mental-health-strengthening-our-
response. 
218. Ferrell B, Koczywas M, Grannis F, Harrington A. Palliative care in lung cancer. 
Surg Clin North Am. 2011;91(2):403-17, ix. 
219. Speck RM, Courneya KS, Mâsse LC, Duval S, Schmitz KH. An update of 
controlled physical activity trials in cancer survivors: a systematic review and meta-
analysis. J Cancer Surviv. 2010;4(2):87-100. 
220. Adamsen L, Stage M, Laursen J, Rørth M, Quist M. Exercise and relaxation 
intervention for patients with advanced lung cancer: a qualitative feasibility study. 
Scand J Med Sci Sports. 2012;22(6):804-15. 
221. Patel AV, Friedenreich CM, Moore SC, Hayes SC, Silver JK, Campbell KL, et 
al. American College of Sports Medicine Roundtable Report on Physical Activity, 
Sedentary Behavior, and Cancer Prevention and Control. Medicine & Science in 
Sports & Exercise. 2019;51(11):2391-402. 

https://www.who.int/news-room/fact-sheets/detail/mental-health-strengthening-our-response
https://www.who.int/news-room/fact-sheets/detail/mental-health-strengthening-our-response


 

328 

222. Physical Activity Guidelines Advisory Committee. 2018 Physical Activity 
Guidelines Advisory Committee Scientific Report. Washington: U.S.Department of 
Health and Human Services; 2018. 
223. Campbell KL, Winters-Stone KM, Wiskemann J, May AM, Schwartz AL, 
Courneya KS, et al. Exercise Guidelines for Cancer Survivors: Consensus Statement 
from International Multidisciplinary Roundtable. Medicine & Science in Sports & 
Exercise. 2019;51(11):2375-90. 
224. Seyfried TN, Huysentruyt LC. On the origin of cancer metastasis. Crit Rev 
Oncog. 2013;18(1-2):43-73. 
225. Chambers AF, Groom AC, MacDonald IC. Dissemination and growth of cancer 
cells in metastatic sites. Nat Rev Cancer. 2002;2(8):563-72. 
226. Fidler IJ. The pathogenesis of cancer metastasis: the 'seed and soil' hypothesis 
revisited. Nat Rev Cancer. 2003;3(6):453-8. 
227. Macedo F, Ladeira K, Pinho F, Saraiva N, Bonito N, Pinto L, et al. Bone 
Metastases: An Overview. Oncol Rev. 2017;11(1):321-. 
228. Broder MS, Gutierrez B, Cherepanov D, Linhares Y. Burden of skeletal-related 
events in prostate cancer: unmet need in pain improvement. Supportive Care in 
Cancer. 2015;23(1):237-47. 
229. Cavalheri V, Granger CL. Exercise training as part of lung cancer therapy. 
Respirology. 2020;25(S2):80-7. 
230. Weller S, Hart NH, Bolam KA, Mansfield S, Santa Mina D, Winters-Stone KM, 
et al. Exercise for individuals with bone metastases: A systematic review. Critical 
Reviews in Oncology/Hematology. 2021;166:103433. 
231. Santini D, Barni S, Intagliata S, Falcone A, Ferraù F, Galetta D, et al. Natural 
History of Non-Small-Cell Lung Cancer with Bone Metastases. Scientific Reports. 
2015;5(1):18670. 
232. Lee BH, Kim TH, Chong HS, Moon ES, Park JO, Kim HS, et al. Prognostic factor 
analysis in patients with metastatic spine disease depending on surgery and 
conservative treatment: review of 577 cases. Ann Surg Oncol. 2013;20(1):40-6. 
233. Li H, Gasbarrini A, Cappuccio M, Terzi S, Paderni S, Mirabile L, et al. Outcome 
of excisional surgeries for the patients with spinal metastases. Eur Spine J. 
2009;18(10):1423-30. 
234. Yang SB, Cho W, Chang UK. Analysis of prognostic factors relating to 
postoperative survival in spinal metastases. J Korean Neurosurg Soc. 2012;51(3):127-
34. 
235. Robson P. Metastatic spinal cord compression: a rare but important complication 
of cancer. Clin Med (Lond). 2014;14(5):542-5. 
236. Hooke MC, Gilchrist L, Tanner L, Hart N, Withycombe JS. Use of a Fitness 
Tracker to Promote Physical Activity in Children With Acute Lymphoblastic 
Leukemia. Pediatr Blood Cancer. 2016;63(4):684-9. 
237. Lee MK, Yun YH, Park HA, Lee ES, Jung KH, Noh DY. A Web-based self-
management exercise and diet intervention for breast cancer survivors: pilot 
randomized controlled trial. Int J Nurs Stud. 2014;51(12):1557-67. 
238. Kanera IM, Willems RA, Bolman CA, Mesters I, Verboon P, Lechner L. Long-
term effects of a web-based cancer aftercare intervention on moderate physical activity 
and vegetable consumption among early cancer survivors: a randomized controlled 
trial. Int J Behav Nutr Phys Act. 2017;14(1):19. 
239. Sturgeon KM, Dean LT, Heroux M, Kane J, Bauer T, Palmer E, et al. 
Commercially available lifestyle modification program: randomized controlled trial 



 

329 

addressing heart and bone health in BRCA1/2+ breast cancer survivors after risk-
reducing salpingo-oophorectomy. J Cancer Surviv. 2017;11(2):246-55. 
240. Michie S, Yardley L, West R, Patrick K, Greaves F. Developing and Evaluating 
Digital Interventions to Promote Behavior Change in Health and Health Care: 
Recommendations Resulting From an International Workshop. J Med Internet Res. 
2017;19(6):e232. 
241. Numico G, Russi E, Merlano M. Best supportive care in non-small cell lung 
cancer: is there a role for radiotherapy and chemotherapy? Lung Cancer. 
2001;32(3):213-26. 
242. Hill KM, Amir Z, Muers MF, Connolly CK, Round CE. Do newly diagnosed lung 
cancer patients feel their concerns are being met? Eur J Cancer Care (Engl). 
2003;12(1):35-45. 
243. Li J, Girgis A. Supportive care needs: are patients with lung cancer a neglected 
population? Psychooncology. 2006;15(6):509-16. 
244. Balboni TA, Hui K-KP, Kamal AH. Supportive Care in Lung Cancer: Improving 
Value in the Era of Modern Therapies. American Society of Clinical Oncology 
Educational Book. 2018(38):716-25. 
245. Boyes AW, Girgis A, D’Este C, Zucca AC. Prevalence and correlates of cancer 
survivors’ supportive care needs 6 months after diagnosis: a population-based cross-
sectional study. BMC Cancer. 2012;12(1):150. 
246. Zhang T, He H, Liu Q, Lv X, Song Y, Hong J. Supportive Care Needs of Patients 
With Lung Cancer in Mainland China: A Cross-Sectional Study. Journal of Nursing 
Research. 2019;27(6):e52. 
247. Schofield P, Ugalde A, Carey M, Mileshkin L, Duffy M, Ball D, et al. Lung 
cancer: challenges and solutions for supportive care intervention research. Palliat 
Support Care. 2008;6(3):281-7. 
248. Gu YF, Lin FP, Epstein RJ. How aging of the global population is changing 
oncology. Ecancermedicalscience. 2021;15:ed119. 
249. Miller KD, Nogueira L, Devasia T, Mariotto AB, Yabroff KR, Jemal A, et al. 
Cancer treatment and survivorship statistics, 2022. CA: A Cancer Journal for 
Clinicians. 2022;72(5):409-36. 
250. Pauwels EE, Charlier C, De Bourdeaudhuij I, Lechner L, Van Hoof E. Care needs 
after primary breast cancer treatment. Survivors' associated sociodemographic and 
medical characteristics. Psychooncology. 2013;22(1):125-32. 
251. Brearley SG, Stamataki Z, Addington-Hall J, Foster C, Hodges L, Jarrett N, et al. 
The physical and practical problems experienced by cancer survivors: A rapid review 
and synthesis of the literature. European Journal of Oncology Nursing. 
2011;15(3):204-12. 
252. Snyder CF, Wu AW, Miller RS, Jensen RE, Bantug ET, Wolff AC. The role of 
informatics in promoting patient-centered care. Cancer J. 2011;17(4):211-8. 
253. Creative Commons. Attribution 4.0 International (CC BY 4.0) n.d. [Available 
from: https://creativecommons.org/licenses/by/4.0/. 
254. Aromataris E, Pearson A. The systematic review: an overview. Am J Nurs. 
2014;114(3):53-8. 
255. Liberati A, Altman DG, Tetzlaff J, Mulrow C, Gøtzsche PC, Ioannidis JPA, et al. 
The PRISMA statement for reporting systematic reviews and meta-analyses of studies 
that evaluate healthcare interventions: explanation and elaboration. BMJ. 
2009;339:b2700. 
256. Pearson A. Balancing the evidence: incorporating the synthesis of qualitative data 
into systematic reviews. JBI Reports. 2004;2(2):45-64. 

https://creativecommons.org/licenses/by/4.0/


 

330 

257. Bastian H, Glasziou P, Chalmers I. Seventy-five trials and eleven systematic 
reviews a day: how will we ever keep up? PLoS Med. 2010;7(9):e1000326. 
258. Chalmers I, Hedges LV, Cooper H. A Brief History of Research Synthesis. 
Evaluation & the Health Professions. 2002;25(1):12-37. 
259. Jordan Z, Munn Z, Aromataris E, Lockwood C. Now that we're here, where are 
we? The JBI approach to evidence-based healthcare 20 years on. Int J Evid Based 
Healthc. 2015;13(3):117-20. 
260. Munn Z, Peters MDJ, Stern C, Tufanaru C, McArthur A, Aromataris E. 
Systematic review or scoping review? Guidance for authors when choosing between 
a systematic or scoping review approach. BMC Medical Research Methodology. 
2018;18(1):143. 
261. Simundić A-M. Bias in research. Biochem Med (Zagreb). 2013;23(1):12-5. 
262. Evans D. Hierarchy of evidence: a framework for ranking evidence evaluating 
healthcare interventions. Journal of Clinical Nursing. 2003;12(1):77-84. 
263. Mallett R, Hagen-Zanker J, Slater R, Duvendack M. The benefits and challenges 
of using systematic reviews in international development research. Journal of 
Development Effectiveness. 2012;4(3):445-55. 
264. Gopalakrishnan S, Ganeshkumar P. Systematic Reviews and Meta-analysis: 
Understanding the Best Evidence in Primary Healthcare. J Family Med Prim Care. 
2013;2(1):9-14. 
265. Moher D, Tetzlaff J, Tricco AC, Sampson M, Altman DG. Epidemiology and 
reporting characteristics of systematic reviews. PLoS Med. 2007;4(3):e78. 
266. Mulrow CD. The Medical Review Article: State of the Science. Annals of Internal 
Medicine. 1987;106(3):485-8. 
267. Sutton A, Clowes M, Preston L, Booth A. Meeting the review family: exploring 
review types and associated information retrieval requirements. Health Information & 
Libraries Journal. 2019;36(3):202-22. 
268. Ouzzani M, Hammady H, Fedorowicz Z, Elmagarmid A. Rayyan—a web and 
mobile app for systematic reviews. Systematic Reviews. 2016;5(1):210. 
269. Effective Practice and Organisation of Care (EPOC). Data collection form. EPOC 
Resources for review authors 2013 [Available from: http://epoc.cochrane.org/epoc-
specific-resources-review-authors. 
270. Maguire R, Ream E, Richardson A, Connaghan J, Johnston B, Kotronoulas G, et 
al. Development of a novel remote patient monitoring system: the advanced symptom 
management system for radiotherapy to improve the symptom experience of patients 
with lung cancer receiving radiotherapy. Cancer Nurs. 2015;38(2):E37-47. 
271. Kmet L, Lee Robery, Cook L. Standard Quality Assessment Criteria for 
Evaluating Primary Research Papers from a Variety of Fields. 2004. 
272. Farrah K, Young K, Tunis MC, Zhao L. Risk of bias tools in systematic reviews 
of health interventions: an analysis of PROSPERO-registered protocols. Systematic 
Reviews. 2019;8(1):280. 
273. Quigley JM, Thompson JC, Halfpenny NJ, Scott DA. Critical appraisal of 
nonrandomized studies—A review of recommended and commonly used tools. 
Journal of Evaluation in Clinical Practice. 2019;25(1):44-52. 
274. Sotirova MB, McCaughan EM, Ramsey L, Flannagan C, Kerr DP, O’Connor SR, 
et al. Acceptability of online exercise-based interventions after breast cancer surgery: 
systematic review and narrative synthesis. Journal of Cancer Survivorship. 2020. 
275. Lee L, Packer TL, Tang SH, Girdler S. Self-management education programs for 
age-related macular degeneration: A systematic review. Australasian Journal on 
Ageing. 2008;27(4):170-6. 

http://epoc.cochrane.org/epoc-specific-resources-review-authors
http://epoc.cochrane.org/epoc-specific-resources-review-authors


 

331 

276. Lohr KN, Carey TS. Assessing "best evidence": issues in grading the quality of 
studies for systematic reviews. Jt Comm J Qual Improv. 1999;25(9):470-9. 
277. Maharaj S, Harding R. The needs, models of care, interventions and outcomes of 
palliative care in the Caribbean: a systematic review of the evidence. BMC Palliative 
Care. 2016;15(1):9. 
278. Moher D, Liberati A, Tetzlaff J, Altman DG, The PG. Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLOS 
Medicine. 2009;6(7):e1000097. 
279. Timmerman JG, Dekker-van Weering MGH, Stuiver MM, Groen WG, Wouters 
M, Tönis TM, et al. Ambulant monitoring and web-accessible home-based exercise 
program during outpatient follow-up for resected lung cancer survivors: actual use and 
feasibility in clinical practice. J Cancer Surviv. 2017;11(6):720-31. 
280. Park S, Kim JY, Lee JC, Kim HR, Song S, Kwon H, et al. Mobile Phone App–
Based Pulmonary Rehabilitation for Chemotherapy-Treated Patients With Advanced 
Lung Cancer: Pilot Study. JMIR Mhealth Uhealth. 2019;7(2):e11094. 
281. Ji W, Kwon H, Lee S, Kim S, Hong JS, Park YR, et al. Mobile Health 
Management Platform–Based Pulmonary Rehabilitation for Patients With Non–Small 
Cell Lung Cancer: Prospective Clinical Trial. JMIR Mhealth Uhealth. 
2019;7(6):e12645. 
282. Huang C-C, Kuo H-P, Lin Y-E, Chen S-C. Effects of a Web-based Health 
Education Program on Quality of Life and Symptom Distress of Initially Diagnosed 
Advanced Non-Small Cell Lung Cancer Patients: A Randomized Controlled Trial. 
Journal of Cancer Education. 2019;34(1):41-9. 
283. Lafaro KJ, Raz DJ, Kim JY, Hite S, Ruel N, Varatkar G, et al. Pilot study of a 
telehealth perioperative physical activity intervention for older adults with cancer and 
their caregivers. Support Care Cancer. 2019;28(8):3867-76. 
284. Coats V, Moffet H, Vincent C, Simard S, Tremblay L, Maltais F, et al. Feasibility 
of an eight-week telerehabilitation intervention for patients with unresectable thoracic 
neoplasia receiving chemotherapy: A pilot study. Canadian Journal of Respiratory, 
Critical Care, and Sleep Medicine. 2019;4(1):14-24. 
285. Denis F, Viger L, Charron A, Voog E, Dupuis O, Pointreau Y, et al. Detection of 
lung cancer relapse using self-reported symptoms transmitted via an Internet Web-
application: pilot study of the sentinel follow-up. Supportive Care in Cancer. 
2014;22(6):1467-73. 
286. McCorkle R, Ercolano E, Lazenby M, Schulman-Green D, Schilling LS, Lorig 
K, et al. Self-management: Enabling and empowering patients living with cancer as a 
chronic illness. CA: A Cancer Journal for Clinicians. 2011;61(1):50-62. 
287. UCSF School of Nursing Symptom Management Faculty Group. A model for 
symptom management. The University of California, San Francisco School of Nursing 
Symptom Management Faculty Group. Image J Nurs Sch. 1994;26(4):272-6. 
288. Moreno R, Mayer RE. Cognitive principles of multimedia learning: The role of 
modality and contiguity. US: American Psychological Association; 1999. p. 358-68. 
289. Craig P, Dieppe P, Macintyre S, Michie S, Nazareth I, Petticrew M. Developing 
and evaluating complex interventions: the new Medical Research Council guidance. 
BMJ. 2008;337:a1655. 
290. McCorkle R, Young K. Development of a symptom distress scale. Cancer Nurs. 
1978;1(5):373-8. 
291. Cooley ME, Sarna L, Brown JK, Williams RD, Chernecky C, Padilla G, et al. 
Challenges of recruitment and retention in multisite clinical research. Cancer Nurs. 
2003;26(5):376-84; quiz 85-6. 



 

332 

292. Sherman DW, McSherry CB, Parkas V, Ye XY, Calabrese M, Gatto M. 
Recruitment and retention in a longitudinal palliative care study. Appl Nurs Res. 
2005;18(3):167-77. 
293. Hurria A, Dale W, Mooney M, Rowland JH, Ballman KV, Cohen HJ, et al. 
Designing Therapeutic Clinical Trials for Older and Frail Adults With Cancer: U13 
Conference Recommendations. Journal of Clinical Oncology. 2014;32(24):2587-94. 
294. Vaportzis E, Clausen MG, Gow AJ. Older Adults Perceptions of Technology and 
Barriers to Interacting with Tablet Computers: A Focus Group Study. Front Psychol. 
2017;8:1687-. 
295. Triberti S, Savioni L, Sebri V, Pravettoni G. eHealth for improving quality of life 
in breast cancer patients: A systematic review. Cancer Treat Rev. 2019;74:1-14. 
296. Zhu J, Ebert L, Liu X, Wei D, Chan SW-C. Mobile Breast Cancer e-Support 
Program for Chinese Women With Breast Cancer Undergoing Chemotherapy (Part 2): 
Multicenter Randomized Controlled Trial. JMIR Mhealth Uhealth. 2018;6(4):e104. 
297. Berry Donna L, Hong F, Blonquist Traci M, Halpenny B, Filson Christopher P, 
Master Viraj A, et al. Decision Support with the Personal Patient Profile-Prostate: A 
Multicenter Randomized Trial. Journal of Urology. 2018;199(1):89-97. 
298. Forbes CC, Finlay A, McIntosh M, Siddiquee S, Short CE. A systematic review 
of the feasibility, acceptability, and efficacy of online supportive care interventions 
targeting men with a history of prostate cancer. J Cancer Surviv. 2019;13(1):75-96. 
299. Cheong IY, An SY, Cha WC, Rha MY, Kim ST, Chang DK, et al. Efficacy of 
Mobile Health Care Application and Wearable Device in Improvement of Physical 
Performance in Colorectal Cancer Patients Undergoing Chemotherapy. Clinical 
Colorectal Cancer. 2018;17(2):e353-e62. 
300. Kim B-Y, Park K-J, Ryoo S-B. Effects of a Mobile Educational Program for 
Colorectal Cancer Patients Undergoing the Enhanced Recovery After Surgery. Open 
Nurs J. 2018;12:142-54. 
301. Hallensleben C, van Luenen S, Rolink E, Ossebaard HC, Chavannes NH. eHealth 
for people with COPD in the Netherlands: a scoping review. Int J Chron Obstruct 
Pulmon Dis. 2019;14:1681-90. 
302. North M, Bourne S, Green B, Chauhan AJ, Brown T, Winter J, et al. A 
randomised controlled feasibility trial of E-health application supported care vs usual 
care after exacerbation of COPD: the RESCUE trial. npj Digital Medicine. 
2020;3(1):145. 
303. Hanna TP, Evans GA, Booth CM. Cancer, COVID-19 and the precautionary 
principle: prioritizing treatment during a global pandemic. Nature Reviews Clinical 
Oncology. 2020;17(5):268-70. 
304. Denis F, Basch E, Septans A-L, Bennouna J, Urban T, Dueck AC, et al. Two-
Year Survival Comparing Web-Based Symptom Monitoring vs Routine Surveillance 
Following Treatment for Lung Cancer. JAMA. 2019;321(3):306-7. 
305. Wood R, Taylor-Stokes G. Cost burden associated with advanced non-small cell 
lung cancer in Europe and influence of disease stage. BMC Cancer. 2019;19(1):214. 
306. Van der Heyden JH, Schaap MM, Kunst AE, Esnaola S, Borrell C, Cox B, et al. 
Socioeconomic inequalities in lung cancer mortality in 16 European populations. Lung 
Cancer. 2009;63(3):322-30. 
307. Hovanec J, Siemiatycki J, Conway DI, Olsson A, Stücker I, Guida F, et al. Lung 
cancer and socioeconomic status in a pooled analysis of case-control studies. PLoS 
One. 2018;13(2):e0192999. 
308. Royce TJ, Sanoff HK, Rewari A. Telemedicine for Cancer Care in the Time of 
COVID-19. JAMA Oncology. 2020;6(11):1698-9. 



 

333 

309. Larson JL, Rosen AB, Wilson FA. The effect of telehealth interventions on 
quality of life of cancer survivors: A systematic review and meta-analysis. Health 
Informatics Journal. 2019;26(2):1060-78. 
310. Flickinger M, Tuschke A, Gruber-Muecke T, Fiedler M. In search of rigor, 
relevance, and legitimacy: what drives the impact of publications? Journal of Business 
Economics. 2013;84(1):99-128. 
311. Marquart F. Methodological Rigor in Quantitative Research.  The International 
Encyclopedia of Communication Research Methods2017. p. 1-9. 
312. Lefebvre C, Glanville J, Briscoe S, Littlewood A, Marshall C, Metzendorf M-I, 
et al. Chapter 4: Searching for and selecting studies. In: Higgins JPT TJ, Chandler J, 
Cumpston M, Li T, Page MJ, Welch VA editor. Cochrane Handbook for Systematic 
Reviews of Interventions version 62: Cochrane; 2021. 
313. Shea B, Reeves B, Wells G, Thuku M, Hamel C, Moran J, et al. AMSTAR 2: a 
critical appraisal tool for systematic reviews that include randomised or non-
randomised studies of healthcare interventions, or both 2017 [Available from: 
https://amstar.ca/Amstar_Checklist.php. 
314. MacDonald AM, Chafranskaia A, Lopez CJ, Maganti M, Bernstein LJ, Chang E, 
et al. CaRE @ Home: Pilot Study of an Online Multidimensional Cancer 
Rehabilitation and Exercise Program for Cancer Survivors. Journal of Clinical 
Medicine [Internet]. 2020; 9(10). 
315. Morrison KS, Paterson C, Toohey K. The Feasibility of Exercise Interventions 
Delivered via Telehealth for People Affected by Cancer: A Rapid Review of the 
Literature. Semin Oncol Nurs. 2020;36(6):151092. 
316. Schmitz KH, Campbell AM, Stuiver MM, Pinto BM, Schwartz AL, Morris GS, 
et al. Exercise is medicine in oncology: Engaging clinicians to help patients move 
through cancer. CA: A Cancer Journal for Clinicians. 2019;69(6):468-84. 
317. Proctor E, Silmere H, Raghavan R, Hovmand P, Aarons G, Bunger A, et al. 
Outcomes for Implementation Research: Conceptual Distinctions, Measurement 
Challenges, and Research Agenda. Administration and Policy in Mental Health and 
Mental Health Services Research. 2011;38(2):65-76. 
318. Kuhn TS. The structure of scientific revolutions: [Second edition, enlarged]. 
Chicago : University of Chicago Press, [1970]; 1970. 
319. Guba EG. The paradigm dialog. Guba EG, editor. Thousand Oaks, CA, US: Sage 
Publications, Inc; 1990. 424- p. 
320. Mason J. Qualitative Researching: SAGE Publications; 2017. 
321. Crotty M, Crotty MF, Ltd JBP. The Foundations of Social Research: Meaning 
and Perspective in the Research Process: SAGE Publications; 1998. 
322. Snape D, Spencer L. The Foundations of Qualitative Research. Richie J, Lewis J, 
editors. Los Angeles2003. 
323. Johnson RB, Onwuegbuzie AJ. Mixed Methods Research: A Research Paradigm 
Whose Time Has Come. Educational Researcher. 2004;33(7):14-26. 
324. Johnson B, Gray R. A History of Philosophical and Theoretical Issues for Mixed 
Methods Research. 2010 2021/05/26. In: SAGE Handbook of Mixed Methods in 
Social &amp; Behavioral Research [Internet]. Thousand Oaks, California: SAGE 
Publications, Inc. 2. Available from: https://methods.sagepub.com/book/sage-
handbook-of-mixed-methods-social-behavioral-research-2e. 
325. Steup M, Neta R. The Stanford Encyclopedia of Philosophy. Stanford University: 
Metaphysics Research Lab; 2020. Available from: 
https://plato.stanford.edu/archives/fall2020/entries/epistemology/. 

https://amstar.ca/Amstar_Checklist.php
https://methods.sagepub.com/book/sage-handbook-of-mixed-methods-social-behavioral-research-2e
https://methods.sagepub.com/book/sage-handbook-of-mixed-methods-social-behavioral-research-2e
https://plato.stanford.edu/archives/fall2020/entries/epistemology/


 

334 

326. Kivunja C, Kuyini AB. Understanding and Applying Research Paradigms in 
Educational Contexts. International Journal of Higher Education. 2017;6:26. 
327. Richards K. Qualitative Inquiry in TESOL: Palgrave Macmillan UK; 2003. 
328. Al-Saadi H. Demystifying Ontology and Epistemology in Research Methods. 
2014. 
329. Bryman Aa. Social research methods. Fifth edition. ed: Oxford University Press; 
2015. 
330. Sale JEM, Lohfeld LH, Brazil K. Revisiting the Quantitative-Qualitative Debate: 
Implications for Mixed-Methods Research. Quality and Quantity. 2002;36(1):43-53. 
331. Guba EG, Lincoln YS. Fourth Generation Evaluation: SAGE Publications; 1989. 
332. Altheide DL, Johnson JM. Criteria for assessing interpretive validity in 
qualitative research.  Handbook of qualitative research. Thousand Oaks, CA, US: Sage 
Publications, Inc; 1994. p. 485-99. 
333. Secker J, Wimbush E, Watson J, Milburn K. Qualitative methods in health 
promotion research: some criteria for quality. Health Education Journal. 
1995;54(1):74-87. 
334. Carey JW. Linking qualitative and quantitative methods: Integrating cultural 
factors into public health. Qualitative Health Research. 1993;3(3):298-318. 
335. O'Reilly K. Interpretivism 2009 2020/12/23. In: Key Concepts in Ethnography 

 [Internet]. London: SAGE Publications Ltd. Available from: 
https://methods.sagepub.com/book/key-concepts-in-ethnography. 
336. Dennick R. Constructivism: reflections on twenty five years teaching the 
constructivist approach in medical education. Int J Med Educ. 2016;7:200-5. 
337. Reid AJ. What we want: qualitative research. Promising frontier for family 
medicine. Can Fam Physician. 1996;42:387-9, 97-400. 
338. Berger PL, Luckmann T. The Social Construction of Reality: A Treatise in the 
Sociology of Knowledge: Penguin Books Limited; 1991. 
339. Smith JK. Quantitative versus Qualitative Research: An Attempt to Clarify the 
Issue. Educational Researcher. 1983;12(3):6-13. 
340. Guba E, Lincoln Y. Competing paradigms in qualitative research. In: Denzin NK 
LY, editor. Handbook of Qualitative Research. Thousand Oaks, CA: Sage; 1994. p. 
105–17. 
341. Haase JE, Myers ST. Reconciling paradigm assumptions of qualitative and 
quantitative research. West J Nurs Res. 1988;10(2):128-37. 
342. King G, Keohane RO, Verba S. Designing social inquiry: Scientific inference in 
qualitative research: Princeton university press; 1994. 
343. Baum F. Researching public health: behind the qualitative-quantitative 
methodological debate. Soc Sci Med. 1995;40(4):459-68. 
344. Clarke PN, Yaros PS. Research blenders: commentary and response. Transitions 
to new methodologies in nursing sciences. Nurs Sci Q. 1988;1(4):147-51. 
345. Steckler A, McLeroy KR, Goodman RM, Bird ST, McCormick L. Toward 
integrating qualitative and quantitative methods: an introduction. Health Educ Q. 
1992;19(1):1-8. 
346. Jupp V. The SAGE Dictionary of Social Research Methods. London2006. 
Available from: https://methods.sagepub.com/reference/the-sage-dictionary-of-
social-research-methods. 
347. Tashakkori A, Teddlie C, Teddlie CB. Mixed Methodology: Combining 
Qualitative and Quantitative Approaches: SAGE Publications; 1998. 

https://methods.sagepub.com/book/key-concepts-in-ethnography
https://methods.sagepub.com/reference/the-sage-dictionary-of-social-research-methods
https://methods.sagepub.com/reference/the-sage-dictionary-of-social-research-methods


 

335 

348. Kaushik V, Walsh CA. Pragmatism as a Research Paradigm and Its Implications 
for Social Work Research. Social Sciences. 2019;8(9):255. 
349. Pansiri J. Pragmatism: A methodological approach to researching strategic 
alliances in tourism. Tourism and Hospitality Planning & Development. 
2005;2(3):191-206. 
350. Yvonne Feilzer M. Doing Mixed Methods Research Pragmatically: Implications 
for the Rediscovery of Pragmatism as a Research Paradigm. Journal of Mixed Methods 
Research. 2009;4(1):6-16. 
351. Guetterman TC, Fetters MD, Creswell JW. Integrating Quantitative and 
Qualitative Results in Health Science Mixed Methods Research Through Joint 
Displays. Ann Fam Med. 2015;13(6):554-61. 
352. Creswell JW, Poth CN. Qualitative inquiry and research design: Choosing among 
five approaches: Sage publications; 2016. 
353. Lakshman M, Sinha L, Biswas M, Charles M, Arora NK. Quantitative vs 
qualitative research methods. Indian J Pediatr. 2000;67(5):369-77. 
354. Yardley L, Morrison L, Bradbury K, Muller I. The Person-Based Approach to 
Intervention Development: Application to Digital Health-Related Behavior Change 
Interventions. J Med Internet Res. 2015;17(1):e30. 
355. Yardley L, Ainsworth B, Arden-Close E, Muller I. The person-based approach to 
enhancing the acceptability and feasibility of interventions. Pilot and Feasibility 
Studies. 2015;1(1):37. 
356. Baker TB, Gustafson DH, Shah D. How Can Research Keep Up With eHealth? 
Ten Strategies for Increasing the Timeliness and Usefulness of eHealth Research. J 
Med Internet Res. 2014;16(2):e36. 
357. Pagliari C. Design and Evaluation in eHealth: Challenges and Implications for an 
Interdisciplinary Field. J Med Internet Res. 2007;9(2):e15. 
358. van Gemert-Pijnen JE, Nijland N, van Limburg M, Ossebaard HC, Kelders SM, 
Eysenbach G, et al. A Holistic Framework to Improve the Uptake and Impact of 
eHealth Technologies. J Med Internet Res. 2011;13(4):e111. 
359. De Vito Dabbs A, Myers BA, Mc Curry KR, Dunbar-Jacob J, Hawkins RP, Begey 
A, et al. User-centered design and interactive health technologies for patients. Comput 
Inform Nurs. 2009;27(3):175-83. 
360. Lyon AR, Koerner K. User‐centered design for psychosocial intervention 
development and implementation. Clinical Psychology: Science and Practice. 
2016;23(2):180-200. 
361. Gasson S. Human-Centered Vs. User-Centered Approaches to Information 
System Design. Journal of Information Technology Theory and Application (JITTA). 
2003;5:29-46. 
362. Razzouk R, Shute V. What Is Design Thinking and Why Is It Important? Review 
of Educational Research. 2012;82(3):330-48. 
363. Steen M. Co-Design as a Process of Joint Inquiry and Imagination. Design Issues. 
2013;29(2):16-28. 
364. Chalmers I, Glasziou P. Avoidable waste in the production and reporting of 
research evidence. Lancet. 2009;374(9683):86-9. 
365. Kiger ME, Varpio L. Thematic analysis of qualitative data: AMEE Guide No. 
131. Medical Teacher. 2020;42(8):846-54. 
366. Aronson J. A Pragmatic View of Thematic Analysis. The Qualitative Report. 
1995;2(1):1-3. 
367. Joffe H. Thematic Analysis.  Qualitative Research Methods in Mental Health and 
Psychotherapy2011. p. 209-23. 



 

336 

368. Taylor J, Sims J, Haines TP. The influence of protection, palliation and costs on 
mobility optimization of residents in nursing homes: a thematic analysis of discourse. 
Int J Nurs Stud. 2012;49(11):1364-74. 
369. Watling CJ, Lingard L. Grounded theory in medical education research: AMEE 
Guide No. 70. Med Teach. 2012;34(10):850-61. 
370. Braun V, Clarke V. Using thematic analysis in psychology. Qualitative Research 
in Psychology. 2006;3(2):77-101. 
371. Braun V, Clarke V. Thematic analysis.  APA handbook of research methods in 
psychology, Vol 2: Research designs: Quantitative, qualitative, neuropsychological, 
and biological. APA handbooks in psychology®. Washington, DC, US: American 
Psychological Association; 2012. p. 57-71. 
372. Clarke V, Braun V. Thematic analysis. The Journal of Positive Psychology. 
2017;12(3):297-8. 
373. Nowell LS, Norris JM, White DE, Moules NJ. Thematic Analysis: Striving to 
Meet the Trustworthiness Criteria. International Journal of Qualitative Methods. 
2017;16(1):1609406917733847. 
374. Sandelowski M, Barroso J. Classifying the findings in qualitative studies. Qual 
Health Res. 2003;13(7):905-23. 
375. Smith J, Osborn M. Qualitative psychology: A practical guide to research 
methods. In: Smith JA, editor. Qualitative psychology: A practical guide to research 
methods. Thousand Oaks, CA, US: Sage Publications, Inc; 2003. p. ix, 258-ix, . 
376. Glasser B, Strauss A. Discovery of Grounded Theory. Strategies for Qualitative 
Research 1st Edition ed. New York: Routledge; 1999. 
377. Romm NRA. Employing Questionnaires in terms of a Constructivist 
Epistemological Stance: Reconsidering Researchers' Involvement in the Unfolding of 
Social Life. International Journal of Qualitative Methods. 2013;12(1):652-69. 
378. O'Cathain A, Murphy E, Nicholl J. Why, and how, mixed methods research is 
undertaken in health services research in England: a mixed methods study. BMC 
Health Serv Res. 2007;7:85. 
379. Johnson SL. Impact, Growth, Capacity-building of Mixed Methods Research in 
the Health Sciences. Am J Pharm Educ. 2019;83(2):7403. 
380. Johnson RE, Grove AL, Clarke A. Pillar Integration Process: A Joint Display 
Technique to Integrate Data in Mixed Methods Research. Journal of Mixed Methods 
Research. 2017;13(3):301-20. 
381. Evans HEL, Forbes CC, Galvão DA, Vandelanotte C, Newton RU, Wittert G, et 
al. Evaluating a web- and telephone-based personalised exercise intervention for 
individuals living with metastatic prostate cancer (ExerciseGuide): protocol for a pilot 
randomised controlled trial. Pilot and Feasibility Studies. 2021;7(1):21. 
382. Evans HEL, Galvão DA, Forbes CC, Girard D, Vandelanotte C, Newton RU, et 
al. Acceptability and Preliminary Efficacy of a Web- and Telephone-Based 
Personalised Exercise Intervention for Individuals with Metastatic Prostate Cancer: 
The ExerciseGuide Pilot Randomised Controlled Trial. Cancers (Basel). 
2021;13(23):5925. 
383. O’Cathain A, Croot L, Sworn K, Duncan E, Rousseau N, Turner K, et al. 
Taxonomy of approaches to developing interventions to improve health: a systematic 
methods overview. Pilot and Feasibility Studies. 2019;5(1):41. 
384. Macleod MR, Michie S, Roberts I, Dirnagl U, Chalmers I, Ioannidis JP, et al. 
Biomedical research: increasing value, reducing waste. Lancet. 2014;383(9912):101-
4. 



 

337 

385. UK Health Security Agency. Think aloud study: qualitative studies 2021 
[Available from: https://www.gov.uk/guidance/think-aloud-study-qualitative-
studies#how-to-carry-out-a-think-aloud-study. 
386. Sharp H, Rogers Y, Preece J. Interaction Design: Beyond Human-Computer 
Interaction: Wiley; 2007. 
387. University Hospitals Plymouth NHS Trust. Living With and Beyond Cancer n.d. 
[Available from: https://www.plymouthhospitals.nhs.uk/living-with-and-beyond-
cancer. 
388. Brooke J. SUS-A quick and dirty usability scale. Usability evaluation in industry. 
1996;189(194):4-7. 
389. ClinicanTrails.gov. ClinicalTrials.gov Protocol Registration and Results System 
(PRS) n.d [Available from: https://clinicaltrials.gov. 
390. Evans HE, Forbes CC, Galvão DA, Vandelanotte C, Newton RU, Wittert G, et 
al. Usability, Acceptability, and Safety Analysis of a Computer-Tailored Web-Based 
Exercise Intervention (ExerciseGuide) for Individuals With Metastatic Prostate 
Cancer: Multi-Methods Laboratory-Based Study. JMIR Cancer. 2021;7(3):e28370. 
391. Campbell KL, Cormie P, Weller S, Alibhai SMH, Bolam KA, Campbell A, et al. 
Exercise Recommendation for People With Bone Metastases: Expert Consensus for 
Health Care Providers and Exercise Professionals. JCO Oncology Practice. 
2022;18(5):e697-e709. 
392. Finlay A, Evans H, Vincent A, Wittert G, Vandelanotte C, Short CE. Optimising 
Web-Based Computer-Tailored Physical Activity Interventions for Prostate Cancer 
Survivors: A Randomised Controlled Trial Examining the Impact of Website 
Architecture on User Engagement. International Journal of Environmental Research 
and Public Health. 2020;17(21). 
393. Klug B. An Overview of the System Usability Scale in Library Website and 
System Usability Testing. Weave: Journal of Library User Experience. 2017;1. 
394. Aaronson NK, Ahmedzai S, Bergman B, Bullinger M, Cull A, Duez NJ, et al. 
The European Organization for Research and Treatment of Cancer QLQ-C30: a 
quality-of-life instrument for use in international clinical trials in oncology. J Natl 
Cancer Inst. 1993;85(5):365-76. 
395. Zigmond AS, Snaith RP. The hospital anxiety and depression scale. Acta 
psychiatrica scandinavica. 1983;67(6):361-70. 
396. Vandelanotte C, Short C, Plotnikoff RC, Hooker C, Canoy D, Rebar A, et al. 
TaylorActive – Examining the effectiveness of web-based personally-tailored videos 
to increase physical activity: a randomised controlled trial protocol. BMC Public 
Health. 2015;15(1):1020. 
397. Efron B, Tibshirani R. The Bootstrap Method for Assessing Statistical Accuracy. 
Behaviormetrika. 1985;12(17):1-35. 
398. Efron B, Tibshirani RJ. An introduction to the bootstrap: CRC press; 1994. 
399. O’Brien BC, Harris IB, Beckman TJ, Reed DA, Cook DA. Standards for 
Reporting Qualitative Research: A Synthesis of Recommendations. Academic 
Medicine. 2014;89(9). 
400. Sekhon M, Cartwright M, Francis JJ. Acceptability of healthcare interventions: 
an overview of reviews and development of a theoretical framework. BMC Health 
Services Research. 2017;17(1):88. 
401. Hayman M, Reaburn P, Brown M, Vandelanotte C, Short C. Fit4Two: A web-
based computer-tailored physical activity intervention for pregnant women. Journal of 
Science and Medicine in Sport. 2017;20:e23. 

https://www.gov.uk/guidance/think-aloud-study-qualitative-studies#how-to-carry-out-a-think-aloud-study
https://www.gov.uk/guidance/think-aloud-study-qualitative-studies#how-to-carry-out-a-think-aloud-study
https://www.plymouthhospitals.nhs.uk/living-with-and-beyond-cancer
https://www.plymouthhospitals.nhs.uk/living-with-and-beyond-cancer
https://clinicaltrials.gov/


 

338 

402. Williams SL, To Q, Vandelanotte C. What is the effectiveness of a personalised 
video story after an online diabetes risk assessment? A Randomised Controlled Trial. 
PLoS One. 2022;17(3):e0264749. 
403. Spittaels H, De Bourdeaudhuij I, Vandelanotte C. Evaluation of a website-
delivered computer-tailored intervention for increasing physical activity in the general 
population. Prev Med. 2007;44(3):209-17. 
404. Danaher BG, McKay HG, Seeley JR. The information architecture of behavior 
change websites. Journal of medical Internet research. 2005;7(2):e12-e. 
405. Alley SJ, Kolt GS, Duncan MJ, Caperchione CM, Savage TN, Maeder AJ, et al. 
The effectiveness of a web 2.0 physical activity intervention in older adults–a 
randomised controlled trial. International Journal of Behavioral Nutrition and Physical 
Activity. 2018;15(1):1-11. 
406. Troeschel AN, Leach CR, Shuval K, Stein KD, Patel AV. Physical Activity in 
Cancer Survivors During "Re-Entry" Following Cancer Treatment. Prev Chronic Dis. 
2018;15:E65. 
407. Morton S, Thompson D, Wheeler P, Easton G, Majeed A. What do patients really 
know? An evaluation of patients' physical activity guideline knowledge within general 
practice. London J Prim Care (Abingdon). 2016;8(4):48-55. 
408. T. H. Doan. Mr. Data Converter 

 n.d [Available from: https://thdoan.github.io/mr-data-converter/. 
409. Schuster P. Taming combinatorial explosion. Proceedings of the National 
Academy of Sciences. 2000;97(14):7678-80. 
410. Andone I, Błaszkiewicz K, Eibes M, Trendafilov B, Montag C, Markowetz A, 
editors. How age and gender affect smartphone usage. Proceedings of the 2016 ACM 
international joint conference on pervasive and ubiquitous computing: adjunct; 2016. 
411. Kebede AS, Ozolins LL, Holst H, Galvin K. Digital Engagement of Older Adults: 
Scoping Review. J Med Internet Res. 2022;24(12):e40192. 
412. Network NCI. Recent trends in lung cancer incidence, mortality and survival: 
National Cancer Research Institue 2013 [Available from: 
http://ncin.org.uk/publications/data_briefings/recent_trends_in_lung_cancer_inciden
ce_mortality_and_survival. 
413. Hawthorn D. Possible implications of aging for interface designers. Interacting 
with Computers. 2000;12(5):507-28. 
414. Awan M, Ali S, Ali M, Abrar MF, Ullah H, Khan D. Usability Barriers for Elderly 
Users in Smartphone App Usage: An Analytical Hierarchical Process-Based 
Prioritization. Scientific Programming. 2021;2021:2780257. 
415. Michie S, van Stralen MM, West R. The behaviour change wheel: a new method 
for characterising and designing behaviour change interventions. Implement Sci. 
2011;6:42. 
416. Western MJ, Armstrong MEG, Islam I, Morgan K, Jones UF, Kelson MJ. The 
effectiveness of digital interventions for increasing physical activity in individuals of 
low socioeconomic status: a systematic review and meta-analysis. International 
Journal of Behavioral Nutrition and Physical Activity. 2021;18(1):148. 
417. Pampel FC, Krueger PM, Denney JT. Socioeconomic Disparities in Health 
Behaviors. Annu Rev Sociol. 2010;36:349-70. 
418. Statista Research Department. Broadband in the UK - Statistics & Facts 2022 
[Available from: https://www.statista.com/topics/3655/broadband-in-the-
uk/#topicHeader__wrapper. 

https://thdoan.github.io/mr-data-converter/
http://ncin.org.uk/publications/data_briefings/recent_trends_in_lung_cancer_incidence_mortality_and_survival
http://ncin.org.uk/publications/data_briefings/recent_trends_in_lung_cancer_incidence_mortality_and_survival
https://www.statista.com/topics/3655/broadband-in-the-uk/#topicHeader__wrapper
https://www.statista.com/topics/3655/broadband-in-the-uk/#topicHeader__wrapper


 

339 

419. Reddick CG, Enriquez R, Harris RJ, Sharma B. Determinants of broadband 
access and affordability: An analysis of a community survey on the digital divide. 
Cities. 2020;106:102904-. 
420. Cullinan J, Flannery D, Harold J, Lyons S, Palcic D. The disconnected: COVID-
19 and disparities in access to quality broadband for higher education students. Int J 
Educ Technol High Educ. 2021;18(1):26-. 
421. Compare The Market Limited. Broadband deals n.d. [Available from: 
https://www.comparethemarket.com/broadband/. 
422. Walser T, Cui X, Yanagawa J, Lee JM, Heinrich E, Lee G, et al. Smoking and 
lung cancer: the role of inflammation. Proc Am Thorac Soc. 2008;5(8):811-5. 
423. Hamann HA, Howell LA, McDonald JL. Causal attributions and attitudes toward 
lung cancer. Journal of Applied Social Psychology. 2013;43(S1):E37-E45. 
424. Lobchuk MM, McClement SE, McPherson C, Cheang M. Does blaming the 
patient with lung cancer affect the helping behavior of primary caregivers? Oncol Nurs 
Forum. 2008;35(4):681-9. 
425. Hargittai E, Piper AM, Morris MR. From internet access to internet skills: digital 
inequality among older adults. Universal Access in the Information Society. 
2019;18(4):881-90. 
426. Hill R, Betts LR, Gardner SE. Older adults’ experiences and perceptions of digital 
technology: (Dis)empowerment, wellbeing, and inclusion. Computers in Human 
Behavior. 2015;48:415-23. 
427. Fields J, Cemballi AG, Michalec C, Uchida D, Griffiths K, Cardes H, et al. In-
Home Technology Training Among Socially Isolated Older Adults: Findings From 
the Tech Allies Program. Journal of Applied Gerontology. 2020;40(5):489-99. 
428. Andrews JA, Brown LJ, Hawley MS, Astell AJ. Older Adults' Perspectives on 
Using Digital Technology to Maintain Good Mental Health: Interactive Group Study. 
Journal of medical Internet research. 2019;21(2):e11694-e. 
429. Wendel-Vos GCW, Schuit AJ, Saris WHM, Kromhout D. Reproducibility and 
relative validity of the short questionnaire to assess health-enhancing physical activity. 
Journal of Clinical Epidemiology. 2003;56(12):1163-9. 
430. Stewart AL, Mills KM, King AC, Haskell WL, Gillis D, Ritter PL. CHAMPS 
physical activity questionnaire for older adults: outcomes for interventions. Medicine 
& Science in Sports & Exercise. 2001;33(7):1126-41. 
431. Unger JM, Cook E, Tai E, Bleyer A. The Role of Clinical Trial Participation in 
Cancer Research: Barriers, Evidence, and Strategies. Am Soc Clin Oncol Educ Book. 
2016;35:185-98. 
432. Pitman A, Suleman S, Hyde N, Hodgkiss A. Depression and anxiety in patients 
with cancer. Bmj. 2018;361. 
433. Walker J, Hansen CH, Martin P, Sawhney A, Thekkumpurath P, Beale C, et al. 
Prevalence of depression in adults with cancer: a systematic review. Annals of 
oncology. 2013;24(4):895-900. 
434. Hewitt M, Rowland JH, Yancik R. Cancer survivors in the United States: age, 
health, and disability. The Journals of Gerontology Series A: Biological Sciences and 
Medical Sciences. 2003;58(1):M82-M91. 
435. Schag C, Ganz P, Wing D, Sim M-S, Lee J. Quality of life in adult survivors of 
lung, colon and prostate cancer. Quality of Life Research. 1994;3(2):127-41. 
436. MacMillan Cancer Support. Diet and food supplements 2019 [Available from: 
https://www.macmillan.org.uk/cancer-information-and-support/treatment/coping-
with-treatment/complementary-therapies/diet-and-food-supplements. 

https://www.comparethemarket.com/broadband/
https://www.macmillan.org.uk/cancer-information-and-support/treatment/coping-with-treatment/complementary-therapies/diet-and-food-supplements
https://www.macmillan.org.uk/cancer-information-and-support/treatment/coping-with-treatment/complementary-therapies/diet-and-food-supplements


 

340 

437. World Cancer Research Fund, Life Kitchen. New recipe book for people with 
cancer out now 2021 [Available from: https://www.wcrf-uk.org/wp-
content/uploads/2021/08/Flavour-and-Nutrition-recipe-book.pdf. 
438. Macmillan Cancer Support. Booklets n.d. [Available from: 
https://www.macmillan.org.uk/cancer-information-and-support/stories-and-
media/booklets. 
439. Haak M, De Jong M, Schellens P. Evaluation of an Informational Web Site: Three 
Variants of the Think-aloud Method Compared. Technical Communication. 
2007;54:58-71. 
440. Nielsen J. Thinking Aloud: The #1 Usability Tool 2012 [Available from: 
https://www.nngroup.com/articles/thinking-aloud-the-1-usability-tool/. 
441. van den Haak M, De Jong M, Jan Schellens P. Retrospective vs. concurrent think-
aloud protocols: Testing the usability of an online library catalogue. Behaviour & 
Information Technology. 2003;22(5):339-51. 
442. Garett R, Chiu J, Zhang L, Young SD. A Literature Review: Website Design and 
User Engagement. Online J Commun Media Technol. 2016;6(3):1-14. 
443. Loxterman JA, Beck IL, McKeown MG. The Effects of Thinking Aloud during 
Reading on Students' Comprehension of More or Less Coherent Text. Reading 
Research Quarterly. 1994;29:352. 
444. Ummelen N, Neutelings R. Measuring reading behavior in policy documents: a 
comparison of two instruments. IEEE Transactions on Professional Communication. 
2000;43(3):292-301. 
445. Forbes CC, Swan F, Greenley SL, Lind M, Johnson MJ. Physical activity and 
nutrition interventions for older adults with cancer: a systematic review. Journal of 
Cancer Survivorship. 2020;14(5):689-711. 
446. Bradbury K, Watts S, Arden-Close E, Yardley L, Lewith G. Developing Digital 
Interventions: A Methodological Guide. Evidence-Based Complementary and 
Alternative Medicine. 2014;2014:561320. 
447. Kuhn  J. Decrypting the MoSCoW Analysis itSM Solutions; 2009 [Available 
from: http://www.itsmsolutions.com/newsletters/DITYvol5iss44.htm. 
448. Bradbury K, Morton K, Band R, van Woezik A, Grist R, McManus RJ, et al. 
Using the Person-Based Approach to optimise a digital intervention for the 
management of hypertension. PLOS ONE. 2018;13(5):e0196868. 
449. LifeGuide. A Beginners’ guide to creating online interventions using LifeGuide 
Southampton: The University of Southampton; 2013 [Available from: 
https://wiki.lifeguideonline.org/w/images/3/39/LifeGuide_Beginners_Guide_14.10.2
013.pdf. 
450. Van Velsen L, Wentzel J, Van Gemert-Pijnen JE. Designing eHealth that matters 
via a multidisciplinary requirements development approach. JMIR Res Protoc. 
2013;2(1):e2547. 
451. Skovlund PC, Nielsen BK, Thaysen HV, Schmidt H, Finset A, Hansen KA, et al. 
The impact of patient involvement in research: a case study of the planning, conduct 
and dissemination of a clinical, controlled trial. Research Involvement and 
Engagement. 2020;6(1):43. 
452. Lang I, King A, Jenkins G, Boddy K, Khan Z, Liabo K. How common is patient 
and public involvement (PPI)? Cross-sectional analysis of frequency of PPI reporting 
in health research papers and associations with methods, funding sources and other 
factors. BMJ Open. 2022;12(5):e063356. 

https://www.wcrf-uk.org/wp-content/uploads/2021/08/Flavour-and-Nutrition-recipe-book.pdf
https://www.wcrf-uk.org/wp-content/uploads/2021/08/Flavour-and-Nutrition-recipe-book.pdf
https://www.macmillan.org.uk/cancer-information-and-support/stories-and-media/booklets
https://www.macmillan.org.uk/cancer-information-and-support/stories-and-media/booklets
https://www.nngroup.com/articles/thinking-aloud-the-1-usability-tool/
http://www.itsmsolutions.com/newsletters/DITYvol5iss44.htm
https://wiki.lifeguideonline.org/w/images/3/39/LifeGuide_Beginners_Guide_14.10.2013.pdf
https://wiki.lifeguideonline.org/w/images/3/39/LifeGuide_Beginners_Guide_14.10.2013.pdf


 

341 

453. Hoddinott P, Pollock A, O'Cathain A, Boyer I, Taylor J, MacDonald C, et al. How 
to incorporate patient and public perspectives into the design and conduct of research. 
F1000Res. 2018;7:752. 
454. Staniszewska S, Brett J, Simera I, Seers K, Mockford C, Goodlad S, et al. GRIPP2 
reporting checklists: tools to improve reporting of patient and public involvement in 
research. BMJ. 2017;358:j3453. 
455. UK Standards for Public Involvement. Definitions n.d. [Available from: 
https://sites.google.com/nihr.ac.uk/pi-standards/standards/definitions?authuser=0. 
456. UK Standards for Public Involvement. The Six UK Standards n.d. [Available 
from: https://sites.google.com/nihr.ac.uk/pi-standards/standards?authuser=0. 
457. Looijmans M, van Manen AS, Traa MJ, Kloover JS, Kessels BLJ, de Vries J. 
Psychosocial consequences of diagnosis and treatment of lung cancer and evaluation 
of the need for a lung cancer specific instrument using focus group methodology. 
Supportive care in cancer : official journal of the Multinational Association of 
Supportive Care in Cancer. 2018;26(12):4177-85. 
458. Connell LE, Carey RN, de Bruin M, Rothman AJ, Johnston M, Kelly MP, et al. 
Links Between Behavior Change Techniques and Mechanisms of Action: An Expert 
Consensus Study. Annals of Behavioral Medicine. 2019;53(8):708-20. 
459. Michie S, Richardson M, Johnston M, Abraham C, Francis J, Hardeman W, et al. 
The Behavior Change Technique Taxonomy (v1) of 93 Hierarchically Clustered 
Techniques: Building an International Consensus for the Reporting of Behavior 
Change Interventions. Annals of Behavioral Medicine. 2013;46(1):81-95. 
460. Vercruyssen M. Movement control and speed of behavior.  Handbook of human 
factors and the older adult. San Diego, CA, US: Academic Press; 1997. p. 55-86. 
461. Forbes C, Keats M, Younis T, Vandelanotte C, Short C, Blanchard C. 
Development of a tailored, web-based physical activity program and exercise plan for 
breast cancer survivors2018. 
462. Google Analytics. [GA4] Automatically collected events: Google; n.d. [Available 
from: https://support.google.com/analytics/answer/9234069#page_view. 
463. Brady SS, Brubaker L, Fok CS, Gahagan S, Lewis CE, Lewis J, et al. 
Development of Conceptual Models to Guide Public Health Research, Practice, and 
Policy: Synthesizing Traditional and Contemporary Paradigms. Health Promot Pract. 
2020;21(4):510-24. 
464. Zoe P, Fay C-M, Elizabeth C, Nadia C, Jenny W, Clare J, et al. Acceptability of 
bisphosphonates among patients, clinicians and managers: a systematic review and 
framework synthesis. BMJ Open. 2020;10(11):e040634. 
465. Pavlova N, Teychenne M, Olander EK. The Concurrent Acceptability of a 
Postnatal Walking Group: A Qualitative Study Using the Theoretical Framework of 
Acceptability. International Journal of Environmental Research and Public Health 
[Internet]. 2020; 17(14). 
466. Chen A, Väyrynen K, Leskelä R-L, Torkki P, Heinonen S, Tekay A, et al. The 
acceptability of implementing patient-reported measures in routine maternity care: A 
systematic review. Acta Obstetricia et Gynecologica Scandinavica. 2023;102(4):406-
19. 
467. Paynter C, McDonald C, Story D, Francis JJ. Application of the theoretical 
framework of acceptability in a surgical setting: Theoretical and methodological 
insights. British Journal of Health Psychology. 2023;n/a(n/a). 
468. Rocque GB, Halilova KI, Varley AL, Williams CP, Taylor RA, Masom DG, et 
al. Feasibility of a Telehealth Educational Program on Self-Management of Pain and 

https://sites.google.com/nihr.ac.uk/pi-standards/standards/definitions?authuser=0
https://sites.google.com/nihr.ac.uk/pi-standards/standards?authuser=0
https://support.google.com/analytics/answer/9234069#page_view


 

342 

Fatigue in Adult Cancer Patients. Journal of Pain and Symptom Management. 
2017;53(6):1071-8. 
469. Short CE, Rebar A, James EL, Duncan MJ, Courneya KS, Plotnikoff RC, et al. 
How do different delivery schedules of tailored web-based physical activity advice for 
breast cancer survivors influence intervention use and efficacy? Journal of Cancer 
Survivorship. 2017;11(1):80-91. 
470. Keruakous AR, Day S, Garcia-Ramiu K, Yarbrough M, Asch AS. Research Staff 
Perspectives on Cancer Clinical Trials and Barriers to Recruitment: A Qualitative 
Research. Cureus. 2021;13(8):e17202. 
471. Jones LW, Courneya KS, Peddle C, Mackey JR. Oncologists' attitudes towards 
recommending exercise to cancer patients: A Canadian national survey. Journal of 
Clinical Oncology. 2004;22(14_suppl):8138-. 
472. Crutzen R, Cyr D, de Vries NK. The Role of User Control in Adherence to and 
Knowledge Gained from a Website: Randomized Comparison Between a Tunneled 
Version and a Freedom-of-Choice Version. J Med Internet Res. 2012;14(2):e45. 
473. McClure JB, Shortreed SM, Bogart A, Derry H, Riggs K, St John J, et al. The 
Effect of Program Design on Engagement With an Internet-Based Smoking 
Intervention: Randomized Factorial Trial. J Med Internet Res. 2013;15(3):e69. 
474. Norman P, Webb TL, Millings A, Pechey L. Does the structure (tunneled vs. free-
roam) and content (if-then plans vs. choosing strategies) of a brief online alcohol 
intervention effect engagement and effectiveness? A randomized controlled trial. 
Translational Behavioral Medicine. 2019;9(6):1122-30. 
475. McLaughlin M, Delaney T, Hall A, Byaruhanga J, Mackie P, Grady A, et al. 
Associations Between Digital Health Intervention Engagement, Physical Activity, and 
Sedentary Behavior: Systematic Review and Meta-analysis. J Med Internet Res. 
2021;23(2):e23180. 
476. Pugatch J, Grenen E, Surla S, Schwarz M, Cole-Lewis H. Information 
Architecture of Web-Based Interventions to Improve Health Outcomes: Systematic 
Review. J Med Internet Res. 2018;20(3):e97. 
477. Forbes CC, Blanchard CM, Mummery WK, Courneya KS. A pilot study on the 
motivational effects of an internet-delivered physical activity behaviour change 
programme in Nova Scotian cancer survivors. Psychology & Health. 2017;32(2):234-
52. 
478. Fekete M, Fazekas-Pongor V, Balazs P, Tarantini S, Nemeth AN, Varga JT. Role 
of new digital technologies and telemedicine in pulmonary rehabilitation : Smart 
devices in the treatment of chronic respiratory diseases. Wien Klin Wochenschr. 
2021;133(21-22):1201-7. 
479. Watson A, Wilkinson TMA. Digital healthcare in COPD management: a narrative 
review on the advantages, pitfalls, and need for further research. Ther Adv Respir Dis. 
2022;16:17534666221075493. 
480. Sereno M, Iniesta-Chamorro JM, Garrido-Rubiales B, Gomez EJ, Casado Sáenz 
E. M-Health in lung cancer: A literature review. SAGE Open Med. 
2023;11:20503121231172011. 
481. Beer JM, Smith KN, Kennedy T, Mois G, Acena D, Gallerani DG, et al. A Focus 
Group Evaluation of Breathe Easier: A Mindfulness-Based mHealth App for 
Survivors of Lung Cancer and Their Family Members. American Journal of Health 
Promotion. 2020;34(7):770-8. 
482. Charles CR, Matthew M, Trudie C, Katherine B, Irene JH. A randomised, 
controlled, feasibility trial of an online, self-guided breathlessness supportive 



 

343 

intervention (SELF-BREATHE) for individuals with chronic breathlessness due to 
advanced disease. ERJ Open Research. 2023;9(2):00508-2022. 
483. Higginson IJ, Bausewein C, Reilly CC, Gao W, Gysels M, Dzingina M, et al. An 
integrated palliative and respiratory care service for patients with advanced disease 
and refractory breathlessness: a randomised controlled trial. The Lancet Respiratory 
Medicine. 2014;2(12):979-87. 
484. Lisa Jane B, Sophie M, Morag F, Sara B, Deokhee Y, Wei G, et al. Holistic 
services for people with advanced disease and chronic breathlessness: a systematic 
review and meta-analysis. Thorax. 2019;74(3):270. 
485. Boland L, Bennett K, Connolly D. Self-management interventions for cancer 
survivors: a systematic review. Support Care Cancer. 2018;26(5):1585-95. 
486. Haberlin C, DM OD, Moran J, Broderick J. Perceptions of eHealth-Enabled 
Physical Activity Interventions Among Cancer Survivors: Mixed Methods Study. 
JMIR Cancer. 2020;6(1):e16469. 
487. Michie S, Johnston M, Gellman M, Turner J. Encyclopedia of behavioral 
medicine. Behaviour Change Techniques New York: Springer. 2013:182-7. 
488. Roberts AL, Potts HWW, Koutoukidis DA, Smith L, Fisher A. Breast, Prostate, 
and Colorectal Cancer Survivors’ Experiences of Using Publicly Available Physical 
Activity Mobile Apps: Qualitative Study. JMIR Mhealth Uhealth. 2019;7(1):e10918. 
489. Macmillan Cancer Support. Integrating physical activity into cancer care: 
MacMilllan Cancer Support; 2018 [Available from: 
https://www.macmillan.org.uk/assets/integrating-physical-activity-into-cancer-care-
evidence-and-guidance.pdf. 
490. Jones LW, Courneya KS. Exercise counseling and programming preferences of 
cancer survivors. Cancer Pract. 2002;10(4):208-15. 
491. Vallance JKH, Courneya KS, Jones LW, Reiman T. Exercise preferences among 
a population-based sample of non-Hodgkin's lymphoma survivors. European Journal 
of Cancer Care. 2006;15(1):34-43. 
492. Karvinen KH, Courneya KS, Campbell KL, Pearcey RG, Dundas G, Capstick V, 
et al. Exercise preferences of endometrial cancer survivors: a population-based study. 
Cancer Nurs. 2006;29(4):259-65. 
493. Karvinen KH, Courneya KS, Venner P, North S. Exercise programming and 
counseling preferences in bladder cancer survivors: a population-based study. Journal 
of Cancer Survivorship: Research and Practice. 2007;1(1):27-34. 
494. Rogers LQ, Malone J, Rao K, Courneya KS, Fogleman A, Tippey A, et al. 
Exercise preferences among patients with head and neck cancer: prevalence and 
associations with quality of life, symptom severity, depression, and rural residence. 
Head Neck. 2009;31(8):994-1005. 
495. Aapro M, Bossi P, Dasari A, Fallowfield L, Gascón P, Geller M, et al. Digital 
health for optimal supportive care in oncology: benefits, limits, and future 
perspectives. Support Care Cancer. 2020;28(10):4589-612. 
496. Leonardsen AL, Bååth C, Helgesen AK, Grøndahl VA, Hardeland C. Person-
Centeredness in Digital Primary Healthcare Services-A Scoping Review. Healthcare 
(Basel). 2023;11(9). 
497. Buffart LM, Kalter J, Sweegers MG, Courneya KS, Newton RU, Aaronson NK, 
et al. Effects and moderators of exercise on quality of life and physical function in 
patients with cancer: An individual patient data meta-analysis of 34 RCTs. Cancer 
Treatment Reviews. 2017;52:91-104. 
498. Golsteijn RHJ, Bolman C, Volders E, Peels DA, de Vries H, Lechner L. Short-
term efficacy of a computer-tailored physical activity intervention for prostate and 

https://www.macmillan.org.uk/assets/integrating-physical-activity-into-cancer-care-evidence-and-guidance.pdf
https://www.macmillan.org.uk/assets/integrating-physical-activity-into-cancer-care-evidence-and-guidance.pdf


 

344 

colorectal cancer patients and survivors: a randomized controlled trial. International 
Journal of Behavioral Nutrition and Physical Activity. 2018;15(1):106. 
499. Mathijssen EG, Vriezekolk JE, Eijsbouts AM, van den Hoogen FH, van den Bemt 
BJ. Support needs for medication use and the suitability of eHealth technologies to 
address these needs: a focus group study of older patients with rheumatoid arthritis. 
Patient Prefer Adherence. 2018;12:349-58. 
500. Suderman K, Skene T, Sellar C, Dolgoy N, Pituskin E, Joy AA, et al. Virtual or 
In-Person: A Mixed Methods Survey to Determine Exercise Programming Preferences 
during COVID-19. Current Oncology [Internet]. 2022; 29(10):[6735-48 pp.]. 
501. Fowler H, Belot A, Ellis L, Maringe C, Luque-Fernandez MA, Njagi EN, et al. 
Comorbidity prevalence among cancer patients: a population-based cohort study of 
four cancers. BMC Cancer. 2020;20(1):2. 
502. Mikkelsen MK, Nielsen DL, Vinther A, Lund CM, Jarden M. Attitudes towards 
physical activity and exercise in older patients with advanced cancer during 
oncological treatment – A qualitative interview study. European Journal of Oncology 
Nursing. 2019;41:16-23. 
503. Bluethmann SM, Foo W, Winkels RM, Mama SK, Schmitz KH. Physical Activity 
in Older Cancer Survivors: What Role Do Multimorbidity and Perceived Disability 
Play? Journal of Aging and Physical Activity. 2020;28(2):311-9. 
504. Elshahat S, Treanor C, Donnelly M. Factors influencing physical activity 
participation among people living with or beyond cancer: a systematic scoping review. 
International Journal of Behavioral Nutrition and Physical Activity. 2021;18(1):50. 
505. Fernandez S, Franklin J, Amlani N, DeMilleVille C, Lawson D, Smith J. Physical 
activity and cancer: A cross-sectional study on the barriers and facilitators to exercise 
during cancer treatment. Can Oncol Nurs J. 2015;25(1):37-48. 
506. Midtgaard J, Baadsgaard MT, Møller T, Rasmussen B, Quist M, Andersen C, et 
al. Self-reported physical activity behaviour; exercise motivation and information 
among Danish adult cancer patients undergoing chemotherapy. European Journal of 
Oncology Nursing. 2009;13(2):116-21. 
507. Romero SAD, Brown JC, Bauml JM, Hay JL, Li QS, Cohen RB, et al. Barriers 
to physical activity: a study of academic and community cancer survivors with pain. 
Journal of Cancer Survivorship. 2018;12(6):744-52. 
508. Romero SAD, Li QS, Mao JJ. Factors and barriers associated with changes in 
physical activity after cancer diagnosis. Journal of Clinical Oncology. 
2017;35(5_suppl):162-. 
509. Neville LM, O'Hara B, Milat A. Computer-tailored physical activity behavior 
change interventions targeting adults: a systematic review. Int J Behav Nutr Phys Act. 
2009;6:30. 
510. Schoeppe S, Duncan MJ, Plotnikoff RC, Mummery WK, Rebar A, Alley S, et al. 
Acceptability, usefulness, and satisfaction with a web-based video-tailored physical 
activity intervention: The TaylorActive randomized controlled trial. J Sport Health 
Sci. 2022;11(2):133-44. 
511. Alley S, Jennings C, Persaud N, Plotnikoff RC, Horsley M, Vandelanotte C. Do 
personally tailored videos in a web-based physical activity intervention lead to higher 
attention and recall? - an eye-tracking study. Front Public Health. 2014;2:13. 
512. Ruel L. Nielsen, J.; Pernice, K. Eyetracking Web Usability. Quaderns del CAC. 
2010(35):87-8. 
513. Murray IR, Murray AD, Wordie SJ, Oliver CW, Murray AW, Simpson A. 
Maximising the impact of your work using infographics. Bone Joint Res. 
2017;6(11):619-20. 



 

345 

514. Schubbe D, Cohen S, Yen RW, Muijsenbergh MV, Scalia P, Saunders CH, et al. 
Does pictorial health information improve health behaviours and other outcomes? A 
systematic review protocol. BMJ Open. 2018;8(8):e023300. 
515. Sweller J. Cognitive load theory, learning difficulty, and instructional design. 
Learning and Instruction. 1994;4(4):295-312. 
516. Vandelanotte C, De Bourdeaudhuij I, Brug J. Acceptability and feasibility of an 
interactive computer-tailored fat intake intervention in Belgium. Health Promot Int. 
2004;19(4):463-70. 
517. Rolstad S, Adler J, Rydén A. Response Burden and Questionnaire Length: Is 
Shorter Better? A Review and Meta-analysis. Value in Health. 2011;14(8):1101-8. 
518. Millar MM, Elena JW, Gallicchio L, Edwards SL, Carter ME, Herget KA, et al. 
The feasibility of web surveys for obtaining patient-reported outcomes from cancer 
survivors: a randomized experiment comparing survey modes and brochure 
enclosures. BMC Med Res Methodol. 2019;19(1):208. 
519. Michie S, Abraham C, Whittington C, McAteer J, Gupta S. Effective techniques 
in healthy eating and physical activity interventions: A meta-regression. Health 
Psychology. 2009;28(6):690-701. 
520. Kolb D. Experiential Learning: Experience As The Source Of Learning And 
Development1984. 
521. Kung CSJ, Steptoe A. Changes in Internet use patterns among older adults in 
England from before to after the outbreak of the COVID-19 pandemic. Scientific 
Reports. 2023;13(1):3932. 
522. Cancer Research UK. About shortness of breath: Cancer Research UK,; 2023 
[Available from: https://www.cancerresearchuk.org/about-
cancer/coping/physically/breathing-problems/shortness-of-breath. 
523. van der Leeden M, Huijsmans RJ, Geleijn E, de Rooij M, Konings IR, Buffart 
LM, et al. Tailoring exercise interventions to comorbidities and treatment-induced 
adverse effects in patients with early stage breast cancer undergoing chemotherapy: a 
framework to support clinical decisions. Disabil Rehabil. 2018;40(4):486-96. 
524. Depenbusch J, Haussmann A, Wiskemann J, Tsiouris A, Schmidt L, Sieverding 
M, et al. The Relationship between Exercise Self-Efficacy, Intention, and Structural 
Barriers for Physical Activity after a Cancer Diagnosis. Cancers (Basel). 2022;14(10). 
525. Blackburn KB. A cancer survivor's guide to exercise and heart rate 2018 
[Available from: https://www.mdanderson.org/cancerwise/exercise-and-heart-rate-a-
cancer-survivors-guide.h00-159221778.html. 
526. Bradley CJ, Shanil E, Alonso C-L, Toshi AF, Donald LP, Mark WC, et al. 
Minimally important difference estimates and methods: a protocol. BMJ Open. 
2015;5(10):e007953. 
527. Ousmen A, Touraine C, Deliu N, Cottone F, Bonnetain F, Efficace F, et al. 
Distribution- and anchor-based methods to determine the minimally important 
difference on patient-reported outcome questionnaires in oncology: a structured 
review. Health and Quality of Life Outcomes. 2018;16(1):228. 
528. Koller M, Musoro JZ, Tomaszewski K, Coens C, King MT, Sprangers MAG, et 
al. Minimally important differences of EORTC QLQ-C30 scales in patients with lung 
cancer or malignant pleural mesothelioma - Interpretation guidance derived from two 
randomized EORTC trials. Lung Cancer. 2022;167:65-72. 

  

https://www.cancerresearchuk.org/about-cancer/coping/physically/breathing-problems/shortness-of-breath
https://www.cancerresearchuk.org/about-cancer/coping/physically/breathing-problems/shortness-of-breath
https://www.mdanderson.org/cancerwise/exercise-and-heart-rate-a-cancer-survivors-guide.h00-159221778.html
https://www.mdanderson.org/cancerwise/exercise-and-heart-rate-a-cancer-survivors-guide.h00-159221778.html


 

346 

Chapter 12 List of Abbreviations 

Abbreviation Term in full 

LWBLC Living with and beyond lung cancer 

ADLs Activities of daily living  

PPI Patient and Public Involvement   

PA Physical activity 

RCT Randomised controlled trail 

COVID-19 Coronavirus-19. This is a new (2020) form of the Coronavirus 
known as Severe Acute Respiratory Syndrome Coronavirus 2 
(SARS-CoV-2) 

PBA Person based approach 

eHealth Electronic health 

mHealth Mobile health 

NSCLC  Non-small cell lung cancer 

SCLC Small cell lung cancer 

PM Pleural Mesothelioma  

QoL  Quality of Life 

HRQoL Health related quality of life 

NICE National Institute for Health and Care Excellence 

NHS National Health Service 

WHO World Health Organization 

NCD Non-communicable disease 

CVD Cardiovascular disease 

CRD Cardiorespiratory disease 

COPD Coronary obstructive pulmonary disorder 

CRF Cancer related fatigue 

ACSM American College of Sport Medicine 

HYMS Hull York Medical School 

UI User Interface 



 

347 

MeSH Medical Subject Headings 

PRISMA Preferred Reporting Items for Systematic Reviews and Meta-
Analyses 
 

AMSTAR Assessment of multiple systematic reviews 

S&PAM Ambulant symptom and physical activity monitoring 
 

WEP Web-accessible home-based exercise program 

P.R.  Pulmonary Rehabilitation 

CCM Chronic Care Self-Management Model 
 

SMT Symptom Management theory 
 

MRC Medical Research Council 
 

PHP Recursive acronym for PHP: Hypertext Preprocessor 

SES Socio-economic status  

LTP Long Term Plan 

SUS Systems Usability Scale  

HADS Hospital Anxiety Depression Scale 

CHAMPS Community Health Activities Model Program for Seniors 

EORTC-QLQ-30 European Organization for the Research and Treatment of Cancer 
Quality of Life Questionnaire 

MoA Mechanisms of Action 

HRA Health Research Authority  

HCRW Health and Care Research Wales 

SPIRIT Standard Protocol Items: Recommendations for Interventional Trials 

RPE Rate of Perceived Exertion 

SMART  Specific, Measurable, Achievable, Realistic and Time-Bound 

FITT Frequency, Intensity, Time, and Type 

HTTPS Hypertext Transfer Protocol Secure 

TLS Transport Layer Security 

ASA American Society of Anaesthesiology 

HCPs Healthcare Professionals 
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PIS Participant Information Sheet 

SQUASH  Short QUestionnaire to ASsess Health enhancing physical activity 

CTA Concurrent Think-Aloud 

RTA Retrospective Think-Aloud  

GRIPP Guidance for Reporting Involvement of Patients and the Public  

GRIPP-SF Guidance for Reporting Involvement of Patients and the Public – 
Short Form 

GRIPP-LF Guidance for Reporting Involvement of Patients and the Public – 
Long Form 

HUTH Hull University Teaching Hospital  

OA Open Access  

ASA American Society of Anaesthesiology 

UK United Kingdom  

USA United States of America 

PIP Pillar Integration Process  

SRQR Standards for Reporting Qualitative Research  
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Chapter 13 Appendices  

13.1 Appendix One: List of all modules on ExerciseGuide UK.   

Table 29: List of modules on ExerciseGuide UK. 

Module Name Release Timings 
(weeks) 

Tunnelled/Hybrid; 
Module Dependency 

Temporary or 
Permanent 

Baseline Questionnaire 1 Tunnelled; Sign up Temporary 
EORCT 1 Tunnelled; Baseline 

Questionnaire 
Temporary 

HADS 1 Tunnelled; EORCT Temporary 
CHAMPS 1 Tunnelled; HADS Temporary 
Introductory Module 1 Hybrid Permanent 
Physical Activity Safety 1 Hybrid Permanent (for three 

weeks) 
Exercise Prescription 
(weeks 1 – 3) 

1 Tunnelled; Physical 
Activity Safety 

Permanent 

Goal Setting 1 Hybrid Permanent 
Action Plan 1 Tunnelled; Goal Setting Permanent 
Breathlessness 1 Hybrid Permanent 
Physical Activity 
Benefits 

2 Hybrid Permanent 

Other Activities 2 Hybrid Permanent 
Healthy Lifestyle 3 Hybrid Permanent 
Mental Health 3 Hybrid Permanent 
Tracking Weekly Hybrid; weekly release Permanent (resets 

every seven days) 
Exercise Plan (weeks 4 – 
8) 

3 Tunnelled; delay of four 
weeks 

Temporary (release 
at four weeks) 

Platform Review 8 Tunnelled; delay of eight 
weeks 

Temporary 

Note: this table shows each module and their release timing, whether they are dependent on any other 
modules (e.g., tunnelled), and whether they are a temporary or permanent fixture (temporary being 
disappears after use and permanent being it remains for the duration of the intervention). The hybrid 
dependency demonstrated modules were released in small batches however once released did not follow 
a tunnelled approach.  
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13.2 Appendix Two: Table of Change 

Table 30: Table of Change from the Think Aloud interviews with proposed change, reason for change (if any), agreed change, and MoSCoW criteria. 

Negative Comments Positive Comments Possible Change Reason 
for 
Change 

Agreed Change MoSCoW 

Signup Page and Getting started page 
 “I think it's [the sign up/sign up 

page] really quite clear. Yeah, it 
gives me an option to get started 
now. Or, if I'm already registered. I 
can log straight in. I'm totally 
drawn to the it's free. In that. So 
yeah.” – P005 

N/A N/A N/A N/A 

“You going straight into the getting 
started and you had that presumption 
that. Everyone has come to this 
resource. Specifically for the exercise. 
Not that they’re just a little curious. 
So why didn't you know, sell it with 
the benefits at the start” – P001 
“Improved well being. I haven't seen 
much of that being mentioned at the 
beginning, I think. Maybe do a bit of 
selling at the start the front end, but 
yes, that is a nice idea” – P003 

 Add some 
information 
regarding benefits 
of physical activity 
to the introductory 
page  

EAS, 
REP, EXP 
(via PPI) 

Add in some general and 
lung cancer specific 
benefits to the 
introduction module.  

MUST 

“And I can't see finish” – P001 
“Do you want me to click on action 
plan?” – P003 
“So. It says please click finish in your 
bottom right to continue. I can't see 
that.. it's got action plan there in the 

 Change the button 
which says “Action 
Plan” to “Finish” 

REP, EAS Change the button which 
says “Action Plan” to 
“Finish” 

MUST 
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Negative Comments Positive Comments Possible Change Reason 
for 
Change 

Agreed Change MoSCoW 

bottom right. So is that where I'm 
going?” – P005 
 “Yeah, I do think it's quite a good 

idea. Just in case people aren't, you 
know, would rather do visual than 
reading.” – P005 
“Yeah, I like the idea videos coz I 
like. I think yeah. By seeing. Like a 
visual learner, I think I'm all. Yeah 
I like to see what someone is doing 
rather than just read. What I'm 
meant to do? If you can see the 
video, it's easier to know we 
supposed to be doing. And you last 
likely to make mistakes.” – P007 

N/A N/A N/A N/A 

“It looks inviting, yeah. It looks 
inviting it doesn't. It doesn't look 
specific to lung cancer, so I might be 
thinking, Oh my gosh is it people 
like? Is it doing during a triathlon? 
Who are signing up for it? Do you 
know what I mean? And would that 
be way out of my league?” – P007 

 Add the phrase 
‘living with and 
beyond lung cancer’ 
onto the sign-up 
page 

EAS, EXP 
(via PPI) 

Added the phrase ‘who 
have had a lung cancer 
diagnosis’  

SHOULD 

“I'm having to lean forward and 
struggling to read it [the dashboard 
image].” – P003 
“Yes, it's a little small. So yeah. So 
the screen I'm looking at. It seems to 
be yeah, quite small and difficult to 
read.” – P004 

 Make image larger  EAS Increased the size of the 
images on this module. 

MUST 

 “yeah, that's nice, so description. 
Think it is a compass …yeah, so 

N/A N/A  N/A N/A 
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Negative Comments Positive Comments Possible Change Reason 
for 
Change 

Agreed Change MoSCoW 

this is a type of thing. That when I 
was diagnosed I would have quite 
liked. You know, cause I did ask a 
lot of questions. And they were not 
really met very clearly. Or with a 
lot of sort of confusion” – P004 

 “I think. Yeah. It's it's easy to read, 
it's nice. It's a nice size font and 
text. Yeah.” [getting started 
module] – P005 

N/A N/A N/A N/A 

 “Ohh, I love videos. That's great. 
Really relieved, now. I've got to 
here [Participant is referring to the 
video in the getting starterd 
module.] because I'm thinking. 
Information, information 
information. Will I remember this? 
Did I need it? But now I've seen 
this and that's wow that's great.” – 
P006 

N/A N/A 
 
 

N/A N/A 

“Maybe for someone like me it might 
be helpful. So my up here. You we 
have got videos to support you. 
Because I might have stopped 
scrolling down to be honest and gone 
into one of these things before I 
realised there was a video. I think it's 
quite important” – P006 

 Let people know 
there are videos 
further down? 

NC, EXP 
(via PPI) 

The detail regarding 
videos below was not 
provided earlier.  

N/A 

Physical Activities and Exercise  
 “I think this is a really good 

without even reading the questions. 
The bullet you can click on. When 

N/A N/A N/A N/A 
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Negative Comments Positive Comments Possible Change Reason 
for 
Change 

Agreed Change MoSCoW 

someone's looking at that, they can 
rattle through there very quick. And 
see what they're doing sort of 
thing” – P002 

 “I mean, the visuals are good, 
they're very clear in terms of what 
you need to do” – P002 
“And the animations good. It's a 
good size.” – P005 
“You know what I like? The 
animation is very simple. There is 
sometimes you look at YouTube 
for example. They talk about the 
call and they give you far too much 
information. Well, that's really, 
really simple. Which is good. I'm 
not being blinded by science here” 

N/A N/A  N/A N/A 

“Again, I think that could be, I think 
that could be a bit bigger” [aerobic 
walking advice] – P005 

 Increase the size of 
the aerobic advice 

EAS Increased the size of the 
table 

MUST 

“We ask a couple of questions. Are 
there any limitations which you may 
have? So we ask a couple of quick 
questions. Please answer the 
following eight questions. Well, are 
there two questions or eight?” – P007 

 Change “couple of 
quick questions” to 
“some quick 
questions” 

EAS Changed “couple of quick 
questions” to “some quick 
questions” 

SHOULD 

“I am not sure, or understanding what 
it is you’re asking, I am guessing, you 
are asking what I do at the moment or 
are you asking what experience I have 
had in the past” – P001  

 Revise question to 
include the terms 
“past and present”.  
 
Additionally, add an 
example.  

EAS, EXP 
(via PPI)  

Revised to state “How 
would you rate your 
current physical activity 
and exercise ability?” and 
added an example. 

MUST 
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Negative Comments Positive Comments Possible Change Reason 
for 
Change 

Agreed Change MoSCoW 

“How would you rate? Erm. I don't 
know with how would you rate your 
exercise experience. Erm. What does 
that I mean? I'm not, yeah, I'm not 
understanding that really. As in my 
experience with equipment in the 
gym. I don't know” – P005 
“I guess that is now and erm, 
probably needs some more 
clarification, as in do we class 
walking as exercise, or do we class 
erm, more than walking, like in a gym 
or doing yoga or something” – P001 

 Add in some 
examples 

EAS, EXP 
(via PPI) 

Added in a range of 
examples, including 
lighter activities.  

SHOULD 

“Another thing that's missing here is 
what's the benefit? If I was someone 
who picked this up and was told to do 
a standing dumbbell row, what am I 
getting out of it” – P002 

 Add in per exercise 
what is the benefit  

NC, EXP 
(via PPI) 

No change. PPI group 
voiced concerns this may 
over complicate the 
currently clear 
information.  

N/A 

“And then the same again. I guess. 
There's no instructions on this one.” – 
P002 
“Oh, this button doesn't seem to be. Is 
it coming up?” [referring to the 
Triceps kickback] – P003 
“I'm doing the. Show instructions but 
they're not coming up.” – P005 

 Remove bug 
preventing show 
instructions not 
working on multiple 
exercises.  

EAS Removed bug, show 
instructions now work for 
all exercises.  

MUST 

 “Yeah, I like that building up as 
you go through” – P003 

N/A N/A N/A N/A 

“So along the scale it hasn't got a 
number, so it's difficult to use” – P004 

 Provide numbers 
along the bottom   

EXP (via 
PPI) 

Provided numbers along 
the scale 

COULD 
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Negative Comments Positive Comments Possible Change Reason 
for 
Change 

Agreed Change MoSCoW 

“maybe it should be a little larger” – 
P004 
“The actual button you can click on 
could be a bit bigger or maybe.” – 
P005 

 Increase the size of 
the show 
instructions button 

EXP (via 
PPI) 

Increased the size of all 
show instructions for 
resistance exercises and 
changed colour to pink to 
increase awareness 

SHOULD 

 “There's a good range of exercises. 
Yes, fairly clear and straight 
forward” – P004 
“I think the instructions are really 
clear. Erm, I like, I like how it's out 
there with the instructions and then 
the key points is really good.” – 
P005 
“Yep, that's good and clear” – P006 

N/A N/A N/A N/A 

SMART Goals and Action Planning  
 “Right so yeah. I mean, yeah, it's 

easy to understand. And yeah. I can 
press finish.” – P001 
“Yeah. Yep. Yeah, quite like that, 
it's quite nice” – P003 
“Well, I say. Okay. Okay, that's 
quite clear, yeah. Okay, yeah… 
Yes, it's clear, Yep.” – P004 
“yeah, but I like the. The responses 
my responses are in bold. That 
makes it quite clear… Or print this 
out, so that's good.” – P005 

N/A N/A N/A N/A 

“The only thing I would say you 
know. Having a calorie restriction as a 
risk. I don't know if it's not day and 
age, is that considered to be healthy or 
not?” – P002 

 Replace calorie 
specific goal 
example with 
another healthy 

EXP (via 
PPI) 

Reinforced the physical 
activity theme with 
another physical activity 
SMART goal example. 
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Negative Comments Positive Comments Possible Change Reason 
for 
Change 

Agreed Change MoSCoW 

lifestyle focused 
goal 

“That's a strange way of saying, isn't 
it about your goal setting habits… 
Would it be simpler, are now going to 
ask you too. Going to ask you a few 
questions. To help you set your 
goals.” – P003 

 Revise question to 
“we are now going 
to ask you about 
your goal setting 
experience”  

EXP (via 
PPI) 

Revised to " We are now 
going to ask you a few 
questions about setting 
goals in relation to 
exercise.” 

SHOULD 

“Yes, that [Q1] shouldn't be yes or no, 
should it?” – P003  

 Change to Yes, 
sometimes, no? 

NC, EXP 
(via PPI)  

No change based on 
discussion with PPI 
members.  

N/A 

“So for your overall goal, I would 
think your overall goal was I would 
like to be eating 2200 calories per day 
and two pieces of fruit and veggies 
snacks regularly by the 15th by the 
15th of June. So I would say that the 
overall goal” – P007 

 Identify which goal 
is the generic non-
SMART goal and 
the SMART goal 
below.  

EAS, EXP 
(via PPI) 

Labelled the generic non-
SMART goal and the 
SMART goal for clarity 
and readability.  

MUST 

“I'm not really sure about this box to 
be honest” [the types of exercises 
question] – P003 

 Add extra 
information tab 
detailing examples 
of activities 

EAS, EXP 
(via PPI) 

Added extra information 
tab detailing examples of 
activities discussed with 
the PPI group 

MUST 

“Is it the show extra help? Boxes, are 
they dynamic or are they static? 
…Yeah, I mean I said. If I've said I 
want to increase my body strength. 
Walking is not necessarily going to 
do. It's probably not the best. I need to 
do sort of weight and resistance and 
stuff” – P003 

 The extra 
information boxes 
change based on the 
information 
provided by the 
participant 
throughout the 
website.  

NC Not currently feasible.  N/A 

“So you have a box that's not clear. 
For this module you are aiming. 

 Create a placeholder 
to guide participants 

EAS, EXP 
(via PPI) 

Created a placeholder to 
guide participants and 

SHOULD 
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Negative Comments Positive Comments Possible Change Reason 
for 
Change 

Agreed Change MoSCoW 

Okay. Maybe another prompt to say 
where you put your goal in” [the box 
to write your goal in] – P004 

and created a darker 
and thicker boarder.  

created a darker and 
thicker boarder.  

“it says we mentioned a specific 
method, where was that mentioned or 
have I missed it?” – P005 

 Remove the 
statement detailing 
prior mentioned 
goal setting content.  

EAS Removed the statement 
detailing prior mentioned 
goal setting content.  

MUST 

 “Yes, it's quite nice [SMART goals 
infographic], different colours. Sort 
of stand out a little” – P004 
“Okay. Er. Like the colours on that, 
it's nice [SMART goal 
infographic].” – P005 

N/A N/A N/A N/A 

 “that's good -extra help button on 
action plan], yeah. Because I 
wouldn't over remembered” – P005 

N/A N/A N/A N/A 

“I'm trying to press the enter button 
but it's it falls under but it's not letting 
me I can only go on” – P001 
“Oh, then I want to. I want to return. 
To put the M underneath, but it's not 
letting me… So I want to set out the 
same as above, but I can't because of 
the textbox.” – P005 

 Edit code to allow 
return function in 
text area. 

REP Revised website code to 
allow return function in 
the text area.  

SHOULD 

 “And it's good that I've got your 
examples. It's definitely good that 
I've got your examples” – P005 
“I think it's definitely good to have 
the examples. To help you along... 
It's really quiet. It's really quite 
good advice” – P005 

N/A N/A N/A N/A 
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Negative Comments Positive Comments Possible Change Reason 
for 
Change 

Agreed Change MoSCoW 

“Right at this point, I would leave the 
site. Because I I've got nothing 
inspiring me I. I would love to. Eat 
healthier I would love to. Most 
importantly, exercise. Tell my 
condition. But this is all intellectual. 
It's asking me to know to. Although I 
guess I could type that in. But I 
haven't seen anything yet that says to 
me this is different. This will grab 
you. This will enable you. Not the 
first time, but you know since 
diagnosis. Give me some inspiration. 
You know, maybe I can get to with 
this programme” – P006 

 Insert content to 
illustrate how this 
platform is different 
and the benefits 
which can be 
gained.  

NC, EXP 
(via PPI) 

Inspirational content 
added to the getting 
started module was 
deemed sufficient.  

N/A 

Accessing Library and Connections and Contacts Page  
“Library. Hmm, erm. That was. I 
would not normally go to library. It 
was only my brain trying to think it 
through so…The probably should be 
something on the front saying useful 
information or something.” – P001 

 Change to 
supporting 
information 

EAS, EXP 
(via PPI) 

Revised ‘Library’ to 
‘Extra Information’  

MUST 

“I think it could be more pleasing to 
the eye” – P001 
“I mean, the only thing is it's very 
quiet, isn't it?” – P002 

 Redesign layout 
with mirrored 
layout to dashboard 

IMP, REP Mirrored dashboard to 
confusing. Inserted image 
header to all hyperlinked 
pages, 

MUST 

“Support group OK, there's nothing. 
Or this is the homepage, isn't it? I 
probably go to about or maybe the 
library. I don't know really where to 
go. Help maybe help. Oh no. So it 
wouldn't help. It's not help, I'd go into 

 Revise the name of 
‘Connections and 
Contacts’ to 
‘Support 
Information’. 

REP, EXP 
(via PPI), 
EAS, IMP 

Revised the name of this 
page to ‘Groups and 
Contact Information’ with 
a thumbnail image. 

MUST 
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Negative Comments Positive Comments Possible Change Reason 
for 
Change 

Agreed Change MoSCoW 

about. It's about the exercise about. 
It's about the people involved. There's 
nothing there. Library” – P007 
“Erm. There's nothing jumping out 
with me right now. Like bonus 
content type of thing.” – P002 
“I don't think I would have found it 
without your help. You know what I 
mean? I can see how you would go 
into the library” – P007 
Help and Contact Us 
“But that one probably won't be. I'll 
go to the about page.” – P001 
“Usually on their website they will be 
a contact us at the bottom. but maybe 
in this one it will be in the about.” – 
P002 
“For a technical problem, possibly it 
depends what the problem is. But if I 
just wanted to contact you, ask you a 
question. I wouldn't think of going to 
help” – P003 
“As you can see, it wasn't the first 
place I went to. Because I went 
straight to home. Thinking that might 
be. Something on there? And then I 
went to about…. I don't know a 
contact. At the top” – P005 

 Insert contact 
information onto the 
About page.  

REP, 
EAS, EXP 
(via PPI) 

Inserted hyperlinked 
email contact information 
and hyperlinked guidance 
to the help page.  
 
Furthermore, changed 
‘Help’ to ‘Contact’  

MUST 

 “I mean, it seems fairly straight 
forward. Your text box. You could 
say whatever you want” – P002 

N/A N/A N/A N/A 
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Negative Comments Positive Comments Possible Change Reason 
for 
Change 

Agreed Change MoSCoW 

“Yeah, yeah, that's really good” 
[the message function] – P005 

“I mean, it's nice providing this form, 
but it has that drawback that it's 
gone.” – P003 

 Send carbon copy 
email to the 
participants 
registered email.  

EAS The platform will send a 
carbon copy email to the 
email address the 
participant has registered 
on the platform.  

SHOULD 

 “Yeah, I think that's really good 
[the pre-populated email field]. It's 
good because what you often see 
isn't it.” – P006 

N/A N/A N/A N/A 

“Yeah. I mean the other thing I'm 
thinking about is chat. You know 
when the chat things come up. That 
might be helpful. If someone is 
getting stuck” – P006 

 No possible change 
at the point. 

NC No change. Possibly in 
future pending size of 
team. 

COULD 

Feedback/Tracking  
 “That's quite good [the tracking 

module]. You know it gives people 
to. Keeps people engaged” – P002 

N/A N/A N/A N/A 

“if you say it may be useful to write 
down some thoughts, on the aerobic 
exercises, exercises you did this week, 
so what ort of thoughts are you 
wanting me to write?” – P007 
 

 Added an extra 
information tab 
which gives two 
examples of 
thoughts.  

EAS, EXP 
(via PPI) 

Provided extra 
information tab with 
specific aerobic exercise 
examples. Examples were 
discussed with a 
dedicated PPI group of 
those caring for or 
LWBLC. 

SHOULD 

“Muscular strength. How would I rate 
my muscular strength? I don't know 
what to put there either” – P007 

 Added an extra 
information tab to 
provide some 
examples and 

EAS, EXP 
(via PPI) 

Provided extra 
information tab with 
specific strength exercise 
examples. Examples were 

SHOULD 
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Negative Comments Positive Comments Possible Change Reason 
for 
Change 

Agreed Change MoSCoW 

questions to help 
guide participants.  

discussed with a 
dedicated PPI group of 
those caring for or 
LWBLC. 

 “That's good, having the calendar 
you can just click on” – P005 

N/A N/A N/A N/A 

 “This [the feedback] is, yeah, this is 
nice. Yeah. You get like a report. 
Yep, that's good” – P005 

N/A N/A N/A N/A 

Explored Other Modules  
 “I would take that as in seven days 

they will unlock”  
N/A N/A N/A N/A 

 “I like the video demonstration. 
That would be great.” – P001  
“That all looked good. Good 
information, good diagram, good 
video so. So yeah.” P001 
[Breathlessness module] 

N/A N/A N/A N/A 

“When I pressed on the video, I didn't 
want to watch it all. And then I didn't 
know how to come out of it. That was 
the only thing.” 

 Provide written 
instructions of video 
controls.  

EAS  Provided written 
instructions with 
supplementary figures to 
illustrate video controls.  

SHOULD 

“If I haven't thought of after the first 
week. I haven't been motivated by the 
2nd week. I'll probably give up. And 
not go back in again. So yes, I think it 
should be sooner. [motivation 
module]” -P001 

 Reduce the time 
delay of the 
motivation module 
from seven day to 
three days 

EAS, EXP 
(via PPI) 

Reduced the time delay of 
this module from seven 
days to zero.  

MUST 

 “yes, then I suppose when not 
overwhelmed with all different 

N/A N/A N/A N/A 
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Negative Comments Positive Comments Possible Change Reason 
for 
Change 

Agreed Change MoSCoW 

modules. Yeah, because if there 
was loads of modules, yeah. I think 
that's a good idea, actually, yes. 
Yes, because sometimes it can be 
overwhelming” [staggered release 
of modules] – P001 
“Oh no, definitely, definitely. 
Something to keep people engaged 
and get them coming back” – P002 
“A staggered approach is good. 
Yes… You want to keep them 
interested. You want to keep them 
going” – P003 
“No, yeah yeah, I think it's. It's a 
good idea, really. Build it up” – 
P004 
“I think staggered. Yeah, because 
otherwise. It's gonna be information 
overload” – P007 

“One of the questions. How many 
hours a night do you get sleep? Do 
you do anything to help people get 
more sleep? Is there anything sort of 
showing how to get a better night's 
sleep?” – P001 

 Provide more in-
depth content on 
sleep in the Healthy 
Lifestyles module 

EAS, EXP 
(via PPI) 

Maintained summary 
tailored sleep content with 
a dedication sleep page in 
the Extra Information 
page.   

SHOLD 

“I mean, would safely not be best at 
the start” – P002 

 Reduce time delay 
to seven days for 
the safety module 

EXP (via 
PPI) 

Increased the initial safety 
content in the exercise 
plan module and delayed 
the safety module to 
seven days. 

MUST 

“This is quite a strong this question 
[smoking habits]. And as much as. It 

 Swap questions 
regarding cancer 

EAS Create an introductory 
message and replaced first 

SHOULD 
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Negative Comments Positive Comments Possible Change Reason 
for 
Change 

Agreed Change MoSCoW 

goes back to the stigma. That's a 
smoking disease. Should it be the first 
question” – P002 

treatments received 
(Q2) with smoking 
habits (Q1).  

question with a question 
regarding cancer 
treatments received. 

 “It's all good. They're all good 
questions” – P002 
“So yeah, that was. That was very 
useful, yeah” – P004 
[Health lifestyle module] 

N/A N/A N/A N/A 

“But what's this benefits of physical 
activity? Are you going to be? I'm just 
wondering why that's down there. 
Shouldn't you be plugging the 
benefits? Early on maybe straight 
away…But you do need to get them in 
hooked in in the 1st place, don't you? 
So you need to sell some of the 
benefits upfront, like. Main benefit for 
me. Was working on fatigue. Almost 
all of us cancer patients. Fatigue is the 
thing. Consistent. Over 100% of her 
sort of thing” – P003 

 Reduce the time 
delay for the 
Benefits of Physical 
Activity module to 
seven days 

 Added in general and 
lung cancer specific 
benefits (with hyperlinked 
literature) to the 
introductory modules and 
reduced the time delay to 
seven days. 

SHOULD 

“I'm just wondering on this sort of 
thing. I've tried it myself. And not 
done very well with it. But would 
there be anything on there with 
mindfulness and stuff?” – P005 

 Integrate 
mindfulness into the 
prescription 

NC No change at the current 
stage. Mindfulness is a 
future direction.  

WOULD 

“And there's nothing in here that's 
making me. That's grabbing me or 
inspiring me. It's all logical to all 
rational. But not getting me 
emotionally. And I think it's a real 
conundrum” – P006 

   Hook, emotional hook? 
Inspiration?  
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Negative Comments Positive Comments Possible Change Reason 
for 
Change 

Agreed Change MoSCoW 

“Maybe some examples of what they 
[cues and triggers] could be” – P006 

“OK, good. I'm instantly thinking 
this is what I need… I really like 
that we are really excited about you 
and your interests. I reckon we 
need to have that blaring earlier” – 
P006 
“I think I think this is really good. 
Because it is all about. Forming a 
new habit.” – P006 

Add an example of 
a cue and a possible 
response 

EAS, EXP 
(research 
team) 

Added an example of a 
cue and the associated 
actions/responses within 
the module under ‘Habit 
Formation’ 

SHOULD 

“Yes, I'm tilting my head. I'm wearing 
bifocals and that's really small… It's 
just a bit small” 

 Increase the size of 
the enabled and 
barriers figure 

EAS Increased the size of the 
enabled and barriers 
figure 

MUST 

 

Note: IMP: Important for behaviour change; EAS: Easy and uncontroversial; REP: Repeatedly; EXP: Experience; NCON: Does not contradict; NC: Not 
changed; MoSCoW: Must, Should, Could, Would.  
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13.3 Appendix Three: Ethical Approval Letters 

13.3.1 Hull York Medical School Faculty Ethical Approval for the Think Aloud 

Interviews  

 

Figure 31: 13.4.1 Hull York Medical School Faculty Ethical Approval for the Think Aloud 

Interviews 
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13.3.2 Ethical Approval and Sponsor Letters for the Feasibility and 

Acceptability study. 
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Figure 32: Ethical Approval and Sponsor Letters for the Feasibility and Acceptability study. 

13.3.3 NHS Health Research Authority and Healthcare and Research Wales 

Approval Letter  

 

Figure 33: NHS Health Research Authority and Healthcare and Research Wales Approval Letter 
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13.3.4 University of Hull Sponsor Approval Letter

Figure 34: University of Hull Sponsor Approval Letter 
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13.4 Appendix Four: Topic Guides for Interviews  

13.4.1 Think Aloud Interviews Topic/Task Guide 

--- Introduction Activity --- 

1. Completion of The Entry Baseline Questionnaire 

The Entry Baseline Questionnaire allows the researcher to collect self-report data on the 

participants disease status, health status, and socio-demographic information. This 

information will be used to help tailor the physical activity programmes for the 

participants.  

Questions such as the following be asked: 

a. When you log on you will be asked to fill out the online entry questionnaire. Can 

you walk us through your thoughts on the entry questionnaire? If you have any 

concerns about any question, please speak aloud your concern or thoughts.  

 

2. Accessing and Opening a Physical Activity Session 

The participants will be asked to locate and open the physical activity session within the 

online platform. They will be asked to locate the sessions where they think they would be 

located.  

Prompts will be provided if the participant can not find the location.  

Questions such as the following be asked: 

a. Can you please locate and open a physical activity session?  

b. Where do you think this should be? 

c. Would this be where you thought it would? If not, where would you expect to find 

this section. 

d. Please try locating the instructions for the exercises 

 

3. Logging the Activity Session 
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After completing the opening of the sessions, the participants will be asked to walk 

through the physical activities chosen for them and provide feedback on the description, 

animation, and visual guide. This will primarily consist of verbal giving feedback on their 

thoughts while transitioning through the physical activity programme.  

Questions such as the following be asked: 

a. Is the written instructions clear for the physical activities provided? 

b. Are the animations clear and useful? 

c. What are your thoughts on the video visual aid? 

d. Is the text size appropriate? 

 

4. Accessing the Modules 

a. Can you please locate and complete the SMART Goals module as you would 

I you were normally using the website?  

b. Is the modules page where you thought it should be?  

c. Do you think the module page should be located elsewhere? 

 

5. Setting a Personal Goal and Review Action Plan  

Questions such as the following be asked: 

a. Please locate the goal setting page 

b. Please fill out a goal you would like to set relating to your physical activity 

levels. 

c. How did you find the goal setting platform? 

d. Does the action plan make sense? 

 

6. Accessing the Connections and Contacts page  

Questions such as the following be asked: 

a. We have some information which is supplementary to the modules on the main 

dashboard, could you please locate the connections and contacts page? 
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b. Is this page is where you thought it would be? 

c. If not, where should it be or how could it be better highlighted? 

 

7. Could you locate the way in which you would seek help from us if you needed it? 

Questions such as: 

a. Could you try to locate where you would find a way of seeking the research 

team out for help or to report a problem you’re having with the website or your 

activity programme? 

b. Does the email page make sense?  

8. Final thoughts on the website? 

Questions such as: 

a. How did you find the platform? 

b. Is there anything you have thought about you would change? 

c. Would you recommend something like this to those living with and beyond 

lung cancer? 
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13.4.2 Feasibility Study Topic Guide for Post-Study Interviews with Patients  

1. Building rapport, confirming known details 

2. Overall thoughts on the website? 

a) Before we get into my questions, I wanted to give you an opportunity to tell me 

about any thoughts or reflections of the study and your use of the website. How 

has it gone? (open ended chat, actively listen to the participants thoughts).  

3. Any previous or current barriers to engagement in physical activity?  

a) Before starting the study, did you have any barriers which stopped you 

participating in physical activity? 

b) Did the website help towards understanding your barriers and providing you with 

assistance to overcome these? 

4. Impact of the study 

a) Behaviour changes 

i. Did you find it easy to start the physical activity programme? 

ii. Where there any situations you did not want to do the programme? 

If so, what were they? 

b) Attitude change 

i. Has this study and platform changed your thinking towards 

physical activity? (importance, enjoyment, satisfaction) 

ii. Mental health and wellbeing 

iii. Has the website had any impact on your mental health? 

5. Strengths and Limitations 

a) Usability: 

i. Did you find the website usable?  

ii. Was the website user friendly? 

iii. Did you find the website to be satisfactory? If so, why? 

b) Is there anything you liked or did not like about the online platform? 

6. Close  

a) Thank you very much for taking the time to chat with me today, unless there is 

anything you would like to add or any further questions for me then that is the end 

of the interview.
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13.5 Appendix Five: Published Manuscripts from the Doctoral Degree 

13.5.1 Feasibility, acceptability, and efficacy of online supportive care for individuals 

living with and beyond lung cancer: a systematic review. 

Permissions: 

The systematic review in this Appendix has not been modified. This systematic review is 

licensed under the Creative Commons Attribution 4.0 International License (link: 

https://creativecommons.org/licenses/by/4.0/).  

 

 

 

 

 

 

 

  

 

http://creativecommons.org/licenses/by/4.0
https://creativecommons.org/licenses/by/4.0/
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375 

Figure 35: Published systematic review. 
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13.5.2 Evaluating a web-based computer-tailored physical activity intervention 

for those living with and beyond lung cancer (ExerciseGuide UK): 

protocol for a single group feasibility and acceptability study. 

Permissions: 

The manuscript in this Appendix has not been modified. This manuscript is licensed 

under the Creative Commons Attribution 4.0 International License (link: 

https://creativecommons.org/licenses/by/4.0/).

http://creativecommons.org/licenses/by/4.0
https://creativecommons.org/licenses/by/4.0/
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Figure 36: Published protocol paper 
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13.5.3 Developing and testing the ExerciseGuide UK website for people with lung 

cancer: reflections on the added value of patient and public involvement 

within a doctoral degree. 

Permissions: 

The manuscript in this Appendix has not been modified. This manuscript is licensed 

under the Creative Commons Attribution 4.0 International License (link: 

https://creativecommons.org/licenses/by/4.0/)

http://creativecommons.org/licenses/by/4.0
https://creativecommons.org/licenses/by/4.0/
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Figure 37: Published commentary paper 
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13.6 Appendix Six: Search strategy for EMBASE (via OVID) 

1. exp Lung tumor/  
2. (Lung adj2 (cancer* or neoplasm* or tumor* or tumour* or carcinoma*)).ti,ab,kw. 
3. exp Cancer Survivor/ and lung*.ti,ab,kw.  
4. or/1-3 [Lung Cancer Concepts]  
5. exp internet/ or exp internet access/ or social media/ or mobile phone/ or 
smartphone/  
6. Online Care.ab,ti,kw.  
7. Online Support.ab,ti,kw.  
8. eHealth.ab,ti,kw.  
9. mHealth.ab,ti,kw.  
10. Mobile Phone*.ab,ti,kw.  
11. Smart Phone*.ab,ti,kw.  
12. Smartphone*.ab,ti,kw.  
13. Internet*.ab,ti,kw.  
14. Mobile App*.ab,ti,kw.  
15. Mobile Application*.ab,ti,kw.  
16. Website*.ab,ti,kw.  
17. eSupport.ab,ti,kw.  
18. Digital Support.ab,ti,kw.  
19. Web* Support.ab,ti,kw.  
20. Telehealth.ab,ti,kw.  
21. patient portal.ab,ti,kw.  
22. exp Telehealth/  
23. or/5-22 [Internet Concepts]  
24. ((message or discussion) adj3 (board* or internet or online)).ti,ab,kw.  
25. (chatroom* or (chat adj room)).ti,ab,kw.  
26. ((online or discussion) adj3 forum*).ti,ab,kw.  
27. (social media or Facebook or Twitter or Instagram or blog* or YouTube or 
WhatsApp).ti,ab,kw.  
28. exp Blogging/ or online support group/  
29. or/24-28 [Social Media and Online Discussions Concepts]  
30. 23 or 29  
31. 4 and 30  
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13.7 Appendix Seven: Black Data Extraction Form from Systematic Review  

 

Data collection form 

Intervention review – RCTs and non-RCTs 

 

This form can be used as a guide for developing your own data extraction form. 

Sections can be expanded and added, and irrelevant sections can be removed. It is 

difficult to design a single form that meets the needs of all reviews, so it is important 

to consider carefully the information you need to collect, and design your form 

accordingly. Information included on this form should be comprehensive, and may be 

used in the text of your review, ‘Characteristics of included studies’ table, risk of bias 

assessment, and statistical analysis.  

Notes on using a data extraction form:  

Be consistent in the order and style you use to describe the information for each 

included study.  

Record any missing information as unclear or not described, to make it clear that the 

information was not found in the study report(s), not that you forgot to extract it.  

Include any instructions and decision rules on the data collection form, or in an 

accompanying document. It is important to practice using the form and give training 

to any other authors using the form. 

You will need to protect the document in order to use the form fields (Tools / Protect 

document) 

 

 

Review title or ID 
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Study ID (surname of first author and year first full report of study was published e.g. 

Smith 2001)  

 

 

Report IDs of other reports of this study (e.g. duplicate publications, follow-up studies) 
 

 

Notes:    

General Information 

Date form completed 
(dd/mm/yyyy) 

 

Name of person 
extracting data 

 

Report title  
(title of paper/ abstract/ 
report that data are 
extracted from) 

 

Reference details  
Report author contact 
details 

 

Study funding source 
(including role of 
funders) 

 

Possible conflicts of 
interest 
(for study authors) 

 

Notes:   
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Eligibility: 

 

DO NOT PROCEED IF STUDY EXCLUDED FROM REVIEW 

 

Population and setting 

 Description 
Include comparative information for each group 
(i.e. intervention and controls) if available 

Location in 
text 
(pg & 
/fig/table) 

Proportion of 
lung cancer 
survivors in 
sample 

  

Setting 
(including 
location and 
social context) 

  

Inclusion criteria    
Exclusion 
criteria 

  

Method/s of 
recruitment of 
participants 

  

Notes:   
 
Methods 

 Descriptions as stated in report/paper Location in 
text 
(pg & 
/fig/table) 

Aim of study 
 

  

Study 
Hypotheses 
 

  

Design 
(e.g. parallel, 
crossover, non- 
RCT) 
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Study period/date 
(Start date and 
end-date of 
study) 

  

Timing of 
assessments and 
follow-up 
measures  
 

  

Notes:   
 
Participants 

Provide overall data and, if available, comparative data for each intervention or 

comparison group. 

 Description as stated in report/paper Location in 
text 
(pg & 
/fig/table) 

Total no. 
randomised 
(or total pop. at start 
of study for NRCTs) 

  

Age   

Sex   

Race/Ethnicity   

Location 
(urbanisation)   
Major city, regional, 
remote  
 

  

Severity of illness 
(stage) 

  

Type of cancer 
treatments received  

  

Time since diagnosis 
 

  

Co-morbidities   
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 Description as stated in report/paper Location in 
text 
(pg & 
/fig/table) 

Other interventions 
received  
(additional to study 
intervention) 

  

Other relevant 
sociodemographic 
(Marital status, 
education, income, 
sexual orientation) 

  

Subgroups measured   

Subgroups reported   

Notes:   
 

 
Intervention groups 

Copy and paste table for each intervention and comparison group  

Intervention Group 1 – 

 Description as stated in report/paper Location in 
text 
(pg & 
/fig/table) 

Group name   
No. randomised to 
group 
(specify whether no. 
people or clusters) 

  

Description  
(include sufficient 
detail for 
replication, e.g. 
content, dose, 
components; if it is 
a natural 
experiment, 
describe the pre-
intervention) 
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 Description as stated in report/paper Location in 
text 
(pg & 
/fig/table) 

Intervention 
development 
approach  
-Target audience 
involved?  
- Expert advisory 
panel involved? 
- Literature 
synthesis or original 
research conducted 
to inform 
development?  
- Pilot study 
conducted?  
 

  

Theory-base    
Behaviour change 
techniques used / 
Communication 
strategies  

  

Intended usage    
Strategies to ensure 
adherence to 
intervention 
(Intended usage) 
and/or enhance 
engagement 
(interest, attention 
and positive affect). 
 
 

  

Duration of 
treatment period 

  

Timing  
(e.g. frequency, 
duration of each 
episode) 

  

Delivery  
(e.g. mechanism, 
medium, intensity, 
fidelity) 

  

Providers 
(e.g. no., profession, 
training, ethnicity 
etc. if relevant) 
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 Description as stated in report/paper Location in 
text 
(pg & 
/fig/table) 

Economic variables 
(i.e. intervention 
cost, changes in 
other costs as result 
of intervention) 

  

Resource 
requirements to 
replicate 
intervention  
(e.g. staff numbers, 
cold chain, 
equipment) 

  

Website domain 
name and status 
 
 

  

Notes:   
 

Outcomes 

Copy and paste table for each outcome (interested in data relating to feasibility, 

acceptability and efficacy). 

 

Outcome 1  

Copy and paste table for each outcome. 

 Description as stated in report/paper Location in 
text 
(pg & 
/fig/table) 

Outcome name   
Measurement tool    
Time points 
measured 
(specify whether 
from start or end of 
intervention) 

  

Time points 
reported 
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 Description as stated in report/paper Location in 
text 
(pg & 
/fig/table) 

Outcome definition  
(with diagnostic 
criteria if relevant 
and note whether 
the outcome is 
desirable or 
undesirable if this 
is not obvious) 

  

Unit of 
measurement  
(if relevant) 

  

Scales: upper and 
lower limits  
(indicate whether 
high  or low score 
is good) 

  

Is outcome/tool 
validated? 

  

Imputation of 
missing data 
(e.g. assumptions 
made for ITT 
analysis) 

  

Power calculation  
Added this  

  

Notes:        
 
Results 

Copy and paste the appropriate table for each outcome, including additional tables for 

each time point and subgroup as required. 

 
Feasibility  

Recruiting 
participants 

 Location in 
text   
(pg & 
/fig/table) 

Was the 
required/pre-
specified sample 
size reached? 
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How long did the 
recruitment period 
take? 

  

What was the 
response rate for 
participation?  

  

Were any obstacles 
to recruitment 
noted?  

  

Are characteristics 
of the study 
population 
consistent with the 
range of expected 
characteristics 
informed by the 
literature?  

  

Implementing the 
intervention 

  

Are there likely to 
be sufficient 
resources and 
ability to manage 
the implementation 
of the intervention 
in the long-term?  

  

 To what extent 
was the 
intervention 
implemented as 
intended?  

  

What was the drop-
out rate post-
intervention and for 
any post-
intervention 
follow-ups?   

  

Other notes relating 
to feasibility 

  

 
Engagement  

  Location in 
text 
(pg & 
/fig/table) 

Did most 
participants use the 
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intervention as 
intended by the 
intervention 
developers?  
 
Answer only if 
intended usage was 
specified or can be 
reasonably 
assumed.  
Describe usage of 
the intervention.  

  

 Were any 
measures of 
engagement 
assessed? (i.e., 
relating to 
participant’s user 
experience – 
interest, attention, 
positive affect). If 
so, describe 
findings.  

  

 
Main outcome  

For randomised or non-randomised trial - Continuous outcome 

 Description as stated in report/paper Location in 
text 
(pg & 
/fig/table) 

Comparison   
Outcome   
Subgroup   
Time point 
(specify whether 
from start or end 
of intervention) 

  

Post-
intervention or 
change from 
baseline? 
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 Description as stated in report/paper Location in 
text 
(pg & 
/fig/table) 

Results  
Note whether 
post intervention 
(usually 
controlling for 
baseline) or 
change from 
baseline and 
whether other 
variables have 
been controlled 
for.   
 
Include mean 
and SD (or other 
variance), effect 
size if available 
+ number of 
participants  
 

  

No. missing 
participants and 
reasons 

  

No. participants 
moved from 
other group and 
reasons 

  

Any other 
results reported 

  

Unit of analysis 
(e.g. by 
individuals, 
health 
professional, 
practice, 
hospital, 
community) 

  

Statistical 
methods used 
and 
appropriateness 
of these methods 
(e.g. adjustment 
for correlation) 

  

Notes:        
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Applicability 

Have important 
populations been 
excluded from the 
study?  
(consider 
disadvantaged 
populations, and 
possible differences 
in the intervention 
effect)  

... 
Yes/No/Uncle
ar 

No 

Is the intervention 
likely to be aimed at 
disadvantaged 
groups?  
(e.g. lower 
socioeconomic 
groups) 

... 
Yes/No/Uncle
ar 

 

Does the study 
directly address the 
review question? 
(any issues of partial 
or indirect 
applicability) 

... 
Yes/No/Uncle
ar 

 

Notes:        
 
Other information 

 Description as stated in report/paper Location in 
text 
(pg & 
(fig/table) 

Key conclusions of 
study authors 

  

References to other 
relevant studies 

  

Correspondence 
required for further 
study information  
(what and from 
whom) 

 

Further study 
information 
requested 
(from whom, what 
and when) 
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Correspondence 
received  
(from whom, what 
and when) 

 

Notes:        
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13.8 Appendix Eight: Patient and Public Involvement Workshop Summaries 

13.8.1  Workshop One Summary  

Barriers and Concerns about Physical Activity and Digital Technology: 

• The route to accessing physical activity/exercise support is not clear and not 

everyone receives such a referral or advice. 

• Sitting at home can be bad for you, it is best to be in a situation wherein you 

have to participate in exercise.  

•  Exercise in group settings can promote feelings of anxiety and embarrassment. 

The feeling of holding the group back. 

• Rehab courses are well established within the NHS for people with heart 

conditions and respiratory conditions, so why not for lung cancer (or cancer 

more generally)? 

• Some do not see a physio again once they left hospital. 

• Fear of breathlessness (this is more so specific to lung cancer). Fear of hurting 

yourself on equipment (e.g., falling off a bike). 

• Treatments can cause severe bouts of fatigue, essentially wiping you out. But 

it is important you exercise. The levels of fatigue (and side effects) caused by 

treatment and cancer itself must be taken into account 

• Feelings of fatigue post exercise (or the perception) can be very discouraging 

to the continuation of exercise. 

• The lack of health care professional (e.g., physiotherapists) and support 

• The act of not exercising and risking seizing up and finding it hard to restart 

• At the moment of a cancer diagnosis, it’s hard to absorb information pertaining 

to exercise. Reintroduce this information at two months post diagnosis?  

• No follow up from NHS – not geared up to support patients emotionally or 

with physical activity after treatment – lack of joined up approach 

• Medics have a pessimistic outlook about the prognosis for people with lung 

cancer and don’t offer hope or positive messages about the benefits of physical 

activity – this is demoralising and does not encourage patients to exercise 

• Most people think exercise means going to the gym and this is off putting 

Physical Activity Guidance:  
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• Advise people that everyday activities such as making a cup of tea or walking 

upstairs do count as exercise and do have benefits’ 

• Get info across at the start of treatment, a website may be a good tool to look 

at when home to help increase exercise knowledge.  

• Encourage people in general with lung problems, if they can do it, to go out 

for walks on fresh air or just to encourage them to sit outside. 

• Concern about what individuals with lung cancer “can do” so sometimes it’s 

easier to not be active. 

• Not knowing the expectations of how and when to return to exercise. 

Exercising “too much” may be risky 

• Lack of guidance from the moment of diagnosis on how to exercise or 

reintroduction to exercise. 

• Lack of advice throughout the pathway, including survivorship, but it is still 

important.  

• Lack of knowledge of the guidance of physical activity, which may restrict 

being active. 

• One size fits all approach to physical activity guidance can be discouraging 

• Guidance is good if you are in an area where prehabiliation is offered in 

advance of surgery 

• Guidance is better if you are in an area with a specialist cancer hospital (e.g. 

The Christie) 

Website Features:   

• The need to tailor is very important; one size does not fit all! Not everyone is 

the same! Include a wide variety of exercises to cater or varying abilities 

• It is important to take an exercise history prior to giving individuals exercise 

programmes.  

- Motivation is important, the feeling of being encouraged can be very 

motivating. Mental motivators/achievements could be seeing progress. 

Rewards has that sense of achievement, which is beneficial.  

• People will feel disheartened if you prescribe exercise and by week four, they 

are not reaching what you prescribed. (This may be a pro as this tailored 

approach should not have a one size fits all approach). 
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• Some people are more comfortable and competent to use technologies such as 

websites, so this barrier will always be present.  

• Can the platform track other preferences than walking, for example, cycling 

and swimming? This may be important to some. 

• Breathing exercises are a form of exercise, so we can start off slow and easy. 

“How to breath?” may be something to explore 

• Ability to adapt exercise programme to take account of the progression of the 

disease, variations in levels of fitness over time – e.g., by assessing this again 

at various points after the baseline survey? 

• Making the website adaptable and able to function on various devices (e.g., 

iPad or mobile device). 

• Can you offer advice or a plan for everyday activities, modified to what you 

can do at home – currently the focus is on actual exercises 

 

Understanding barriers to exercise and website adaptation for those living with and 

beyond lung cancer - Feedback 

See below a summary of the above themes which were discussed during workshop 

one and what we are doing with your ideas! 

 

What we already have… 

• Tailored physical activity content 

• Tracking modules that show progress over time 

• Planning and goal setting modules 

• Ability to signpost to external groups and information 

• Ability to contact someone via email or phone 

• Information of physical activity guidelines for this population  

• Integrated questionnaire to see prior physical activity history  
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What we are going to change or add… 

• A module on breathlessness  

• Breathing exercises  

• Updating Library to include local organisations and contacts 

• Add knowledge of physical activity which is not commonly thought about 

• Adding information on good smartphone applications to assist with the tracking of 

activity or assist with healthy behaviours  

What we can’t do right now but will do in the future… 

• Integrate an online community within the website 

• Symptom monitoring systems  

• Interactions and management of additional long term conditions (e.g., Diabetes)  
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13.8.2 Workshop Two Summary 

Recruitment methods 

• Possibly with the information packs which are given out at diagnosis by cancer 

nurse specialists 

• Treating physician/healthcare professional/consultant would be ideal 

• Part of therapy (physio) 

• Macmillan information and support services (could they display and distribute 

information about research studies?) 

• Internet forums/research forums 

• Posts online? Websites and social media 

Physical Activity Questionnaires (SQUASH vs CHAMPS) 

• CHAMPS seemed more favoured 

• Some concerns around wording (Dutch made but mainly USA wording vs UK) 

• SQUASH has a focus on working-age people, which might not suit this 

population 

• CHAMPS seems clearer  

• The importance of mental health was raised  

• CHAMPS seems a little daunting with so many questions/items 

• Pre-diagnosis level of activity?  

Website 

• Ethnicity – NHS Data Dictionary could be used as a standard list of categories 

• Link in CHAMPS to activities they like - even provide links 

• Maybe a bit more detail on why we ask demographic questions – at the start of 

the questionnaire – and how this relates to the activity programme 

Mental Health Module 

• A guide when diagnosed  

• It must be personal as mental health is a very personal concept   

• How people deal with problems, therefore very difficult to approach  
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• Not sure how to do it online, as in-person support may be more appropriate 

• Pathway navigators – may be helpful to signpost these individuals?   

• Maybe just a focus on help is out there and where to find – giving contacts 

Nutrition 

• Government changes the recommendations so maybe more informative with 

behaviour change advice included  

• Various diets can be person-specific, and whether they want to take up such a 

thing 

• Generic dietary information which would be personalised and specific to the 

individual's needs (tailored approach)  would be helpful  

• To have information about diets would be good, targeted to treatments or types. 

• No real NHS recommendations for diet were given 

 

Understanding barriers to exercise and website adaptation for those living with and 

beyond lung cancer - Feedback 

See below a summary of the above themes, which were discussed during workshop 

two and what we are doing with your ideas! 

 

What we already have… 

• The CHAMPS questionnaire is ready to be added into the website. Your feedback 

suggested it was more appropriate and clearer for this population 

• Basic nutritional and dietary information is helpful. We have included this under 

healthy lifestyles. You mentioned the usefulness of this being tailored.  
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What we are going to change or add… 

• We are going to change the current SQUASH questionnaire for the CHAMPS 

• Review the ethnic categories in the baseline questionnaire against those in use within 

the NHS 

• Mental health module on where to find some help and assistance with mental health.  

• Clearer reasoning to why we are collecting personal demographic data (e.g., 

household income) in relation to health inequalities and disparities.  

 

What we can’t do right now but will do in the future… 

• For each of the specific examples given on the CHAMPS questionnaire (e.g., senior 

centre or golfing), we can make specific feedback to encourage these 

behaviours/activities.  

• Dedicated mental health module covering coping techniques and emotional 

wellbeing support.  
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13.9 Appendix Nine: Think Aloud Study Consent Form and Participant 

Information Sheet 

13.9.1 Participant Information Sheet for Study Two (Think Aloud interviews) 

Usability of a Tailored Web-Based, Physical Activity Programme for those living with 

and beyond lung cancer. 

Participant Information Sheet 

Invitation to take part in a research study 

You are being invited to take part in a usability study of an online platform which aims 

to provide tailored physical activity programmes to those living with and beyond lung 

cancer. To help you to decide if you would like to take part, we have devised this sheet. 

It explains why we are exploring the platforms usability, what you will be asked to do, 

and why we are inviting you to take part. Please take your time to read the following 

information: you might want to discuss it with your friends or family. Alternatively, 

you can contact the research team and ask them to explain anything that is not clear to 

you.  

What is the study about? 

We are designing an online, web-based, physical activity programme, to provide a 

tailored physical activity programme for those living with and beyond lung cancer, to 

help improve quality of life, alongside other treatments they may receive. Previous 

research has shown that physical activity can help people living with and beyond 

cancer manage their symptoms and increase quality of life. Therefore, we would like 

to conduct a Think Aloud interview with you to gain a better understanding in how 

individuals will use the website. We also would like to know which parts you think 

are helpful and which parts you feel are not so useful. At the end of the interview, your 

feedback will help us alter the website and ensure design features and content are 

appropriate.  

Why have I been invited to take part? 

We are asking up to eight individuals who are living with and beyond lung cancer to 

take part. You have been invited because you may meet some of the criteria which we 
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are looking for this study. The research team will contact you by telephone or email 

to discuss, answer any questions and see if you would like a chance to take part in 

usability study. 

What will happen to me if I take part? 

If you agree to take part in the study, you will then be contacted by a member of the 

research team who will invite you to attend the online interview. This will be arranged 

via telephone or email at a time of mutual convenience. The interview will take place 

on Zoom and will be recorded. Zoom is an online video conferencing software which 

allows users to engage in online discussions using audio and video chat. You will be 

asked to interact with the online platform, competing tasks such as, opening an activity 

session, logging a session, and completing the introductory questionnaire. In the 

unlikely event that something you tell us gives cause for concern, this will only be 

disclosed with your permission, or except as required by law. In the small chance of 

any adverse effect during the interview, the researcher will suggest you call emergency 

services. If you are unable, we will contact emergency services for you.   

Do I have to take part? 

No, it is up to you to decide whether or not you want to take part. If you decide to take 

part, you are still free to withdraw at any time without giving a reason. Though, you 

may offer to provide a reason voluntarily. To withdraw participants are required to 

contact any member of the research team and express your wish to evoke your right to 

withdraw. The research team will make a note of the reason for withdrawal, if the 

participants volunteer to provide one. The research teams’ emails are detailed at the 

end of this document. Participants can withdraw themselves from the study and if 

chosen to do so, all data collected will be destroyed. If you chose to withdraw from 

the study, no personal data will be held, all personal data will be destroyed upon 

withdrawal.  

What are the positives to be taken from participating? 

The information that we get from this study will help us address some key areas and 

ensure the platform meets the needs for those living with and beyond lung cancer.  
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Are there any negatives to be considered should I decide to participate? 

We do not anticipate that you will experience any disadvantages from taking part in 

the usability study, other than taking your time. However, it is possible that you may 

find some of the topic discussions may make you think about sensitive issues relating 

to your cancer. If you have any concerns, you will be able to speak about them with 

the researcher.  

Will taking part in this study cost me anything, and will I be paid?  

Participation in this study will not cost you anything and is undertaken on a purely 

voluntary basis. Unfortunately, it will not possible to pay expenses. 

Will my involvement be confidential?   

The University of Hull is the sponsor for this study based in the United Kingdom. We 

will be using information from your Think Aloud interview to help inform the design 

and development of the online platform. This means that we are responsible for 

looking after your information and using it properly. The University of Hull will keep 

identifiable information about you for 3-6 months after the study has finished. Your 

rights to access, change or move your information are limited, as we need to manage 

your information in specific ways in order for the research to be reliable and accurate. 

To safeguard your rights, we will use the minimum personally-identifiable 

information possible. You can find out more about how we use your information by 

contacting Mr Luke Thompson, Information Compliance Officer, University of Hull, 

l.thompson3@hull.ac.uk 

If you agree to take part in the study, the information about your health and care may 

be provided to researchers running other research studies in this organisation and in 

other organisations. These organisations may be universities, NHS organisations or 

companies involved in health and care research in this country or abroad. Your 

information will only be used by organisations and researchers to conduct research in 

accordance with the UK Policy Framework for Health and Social Care Research. The 

information will not identify you and will not be combined with other information in 

a way that could identify you. The information will only be used for the purpose of 

health and care research and cannot be used to contact you or to affect your care. 
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How do I make a complaint? 

If you are not happy with your involvement in the study and feel unable to raise this 

directly with a member of the research team, or if you have any concerns about the 

way the researcher has carried out the study, or any other aspects of your care, you 

may contact: 

Danielle Smith, Research Governance and Policy Manager, University of Hull.  

Tel: 01482 466962 or d.g.Smith@hull.ac.uk 

Approvals 

All arrangements have been reviewed and approved by the Research Ethics 

Committee and Health Research Authority. The University of Hull has appropriate 

insurance and indemnity schemes in place relating to this research study.   

Who can I contact for further information? 

If you have any further questions about this research study, please do not hesitate to 

contact the researchers of this study:  

Mr Jordan Curry   Jordan.Curry@hyms.ac.uk 

Dr Cindy Forbes   Cindy.Forbes@hyms.ac.uk 

 

Thank you for taking the time to read this information sheet. 
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13.9.2 Participant Consent Form for Study Two (Think Aloud interviews) 

Participant Informed Consent Form 

Study Title: 

 

 

Protocol Number: 

 

 

Version and Date: 

 

 

 

Study Design: 

 

 

Sponsor: 

 

 

 

 

Study Co-Investigators: 

Usability of a Tailored Web-Based, Physical Activity Programme 

for those living with and beyond lung cancer.  

 

1 

 

 

Version 1.0     14.09.2020  

 

 

 

Think Aloud Interviews carried out on Zoom.  

 

 

University of Hull 

 

 

 

 

Dr Cindy Forbes  

Yorkshire Cancer Research,  
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Wolfson Palliative Care Research Group, 

Hull York Medical School, 

University of Hull, 

HU6 7RX 

01482 463741 

 

Dr Mark Pearson 

Yorkshire Cancer Research,  

Wolfson Palliative Care Research Group, 

Hull York Medical School, 

University of Hull, 

HU6 7RX 

01482 463335 
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Examination of usability for an online tailored physical activity programme for those 

living with and beyond cancer. 

 

Version: 1.2           Date: 23.11.20      

Please tick the boxes 

  
I confirm that I have read the information sheet dated 23.11.20 (version 1.2) for 

the above study. I have had the opportunity to consider the information, ask 

questions and have had these answered satisfactorily.  

I understand that my participation is voluntary and that I am free to withdraw at 

any time without giving a reason, without my medical care or legal rights being 

affected. 

I understand that the interview will be recorded to ensure that my views are 

documented accurately. 

I agree that anonymous quotations from my interview can be used in 

presentations or publications arising from this project.  

 

 

 

 

 

 

 

 

 

Patient Signature.................................... Print Name.......................................... 

Date.................... 

Investigator Signature................................... Print Name........................................... 

Date.................... 
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13.10 Appendix Ten: Summary of rankings per System Usability Scale item 

reported following the Think Aloud interviews. 

Table 31:  Think Aloud interviews per systems usability scale question response. 

  

 Strongly 
Disagree 

Disagree Neutral Agree Strongly 
Agree 

I think that I would like to use this 
website frequently 

0 1 3 1 2 

I found this website unnecessarily 
complex 

4 1 1 1 0 

I thought this website was easy to 
use 

0 1 1 4 1 

I think that I would need assistance 
to be able to use this website 

3 2 0 1 1 

I found the various functions in this 
website were well integrated 

0 2 4 1 0 

I thought there was too much 
inconsistency in this website 

5 1 0 1 0 

I would imagine that most people 
would learn to use this website very 
quickly 

0 1 0 5 1 

I found this website very 
cumbersome/awkward to use 

4 2 0 0 1 

I felt very confident using this 
website  

0 1 1 2 3 

I needed to learn a lot of things 
before I could get going with this 
website 

6 0 0 0 1 

Note: This table illustrates the number of participants which indicated each ranking per 
question.  
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13.11 Appendix Eleven: Definitions of the MoSCoW prioritisation technique  

 

Table cited from “Using the Person-Based Approach to optimise a digital intervention 

for the management of hypertension” by Bradbury et al., (2018) (448). 

 

Table 32: MoSCoW definitions 

Criteria for prioritising which modifications to make (MoSCoW) 

Must  This modification must be made in order for the intervention to be 
effective in changing a participant’s behaviour (given what we know 
about the evidence base). 
 

Should  This modification should be made if possible as it may impact 
effectiveness, but may be able to be delivered in a different way, or is 
in some way less critical than a Must have. 
 

Could  This modification would be useful, but may be less critical to 
behaviour change than a ‘should have’ and may only be implemented 
if time and resources are available. 
 

Would  This modification is not needed to support behaviour change, but 
could be useful if time and resources allow. 
 

 

  

https://pubmed.ncbi.nlm.nih.gov/?term=Bradbury%20K%5BAuthor%5D
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13.12 Appendix Twelve: List of Extra Information Pages 

Table 33: Summary of Extra Information modules 

Page Name Brief Description of Contents 
 

Advice for Healthy 
Living 

A summary of key points from the Healthy Lifestyles module. 

Heart Rate Zone 
Calculations 

An explanation of why and how heart rate can be used within 
exercise prescription. Hyperlinks are provided to two websites to 
allow participants to calculate their heart rate ranges. A open 
access article from The University of Texas MD Anderson Cancer 
Centre on Exercise and Heart Rate for Cancer Survivors is also 
provided (525).   

Resources  A list of hyperlinked resources to useful external resources were 
provided in this page. Resources including breathlessness, 
Physical Activity, general and lung specific, MacMillan Cancer 
resources, Nutrition, and Sleep.   

Aerobic Exercise 
Recommendations 

Considerations and recommendation for those living with and 
beyond lung cancer prior to engaging in aerobic exercise. This 
page provides a breakdown of the FITT principle with how this 
could be applied to aerobic exercise.  

Icon Image Credits Credits for the images used on ExerciseGuide UK.  
Sets and Reps A summary of the Sets and Reps information detailed in the 

Exercise Plan.  
Groups and Contact 
Information 

Contact information is provided for local hospitals and local 
charities for those living with and beyond lung cancer and 
charities which promote physical activity for those living with and 
beyond cancer.  

Sleep Information The sleep information provided an introduction to sleep and the 
importance it can have for those living with and beyond cancer. 
Tips and recommendations are provided for sleep and open-source 
resources and articles are provided via hyperlinks for further 
reading.   

Considerations to 
Exercise for Lung 
Cancer Survivors 

A more detailed list of safety and practical considerations for 
engaging in exercise pre- during, or post-treatment.  

Borg/RPE Scale The Borg scale used in the Exercise Plan modules is presented and 
explained here.  

Warm up and 
Stretches 

Explanation of what and why warming up and stretching may be 
important with examples provided.  

Exercise Intensity 
for Lung Cancer 
Survivors 

Varying methods of self-assessing exercise intensity are provided 
and explained, including the Talk Test, Targeted Heart Rates and 
the Borg Scale. 

Mindfulness An introduction to what Mindfulness is and how it may be 
beneficial for those LWBLC. Hyperlinks to open-source research 
papers are provided for further reading. The page breaks down soe 
of the benefits and discusses each one in turn. Benefits include 
Immune Function, Sleep, Cancer-Related Fatigue, and Cancer-
Related Stress.  
Additionally, some tips are provided with links to external 
resources.  
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The FITT Principle The FITT principle is explained with an image to convey how it 
can be used for Cardiorespiratory Endurance, Muscular 
Endurance, Muscular Strength, and Flexibility.  

Resistance-based 
Exercise 
Recommendations 

Recommendations and information regarding the FITT principles 
for resistance-based exercises. Information regarding bone 
metastasis is provided in case of future development.  

How to use Videos  Explanation on how to use the embedded videos on ExerciseGuide 
UK using images and descriptive text.  
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13.13 Appendix Thirteen: Recruitment Flyer 

 

Figure 38: Front page of the feasibility and acceptability ExerciseGuide UK study recruitment flyer 
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Figure 39: Back page of the feasibility and acceptability ExerciseGuide UK study recruitment flyer 
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13.14 Appendix Fourteen: Feasibility and Acceptability Study Consent Form and 

Participant Information Sheet 

13.14.1Participant Information Sheet 

Feasibility and acceptability of a tailored web-based, physical activity programme for 

those living with and beyond lung cancer. 

Participant Information Sheet 

Invitation to take part in a research study 

You are being invited to take part in a study which aims to explore how individuals 

living with and beyond lung cancer use a website which aims to provide tailored 

physical activity programmes, and if it is beneficial for physical and mental wellbeing. 

This is known as a feasibility study. To help you to decide if you would like to take 

part, we have created this sheet. It explains why we are exploring the feasibility and 

acceptability (how well the website is received) of a website, what you will be asked 

to do, and why we are inviting you to take part. You are being invited to take part in a 

study of looking at whether a web-based, tailored physical activity programmes for 

those living with and beyond lung cancer is feasible and acceptable. Please take your 

time to read the following information: you might want to discuss it with your friends 

or family. Alternatively, you can contact the research team and ask them to explain 

anything that is not clear to you.  

What is the study about? 

We are exploring using a web-based platform to deliver tailored physical activity 

programmes to those living with and beyond lung cancer. The aim of the programme 

is to help improve quality of life during and after treatment for lung cancer. Previous 

research has shown that physical activity can help people living with and beyond 

cancer manage their symptoms and increase quality of life. We want to explore 

whether this platform is feasible and acceptable within the population of those living 

with and beyond lung cancer. The means we want to know if the programme will be 

practical and suitable for those living with and beyond lung cancer. 

Why have I been invited to take part? 
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We are asking a minimum of fifteen individuals who are living with and beyond lung 

cancer to take part. You have been invited because you may meet some of the criteria 

which we are looking for this study. The research team will contact you by telephone 

or email to discuss, answer any questions, and see if you would be interested in taking 

part in the study. 

What will happen to me if I take part? 

In this research study we will use information from you. We will only use information 

that we need for the research study. We will let very few people know your name or 

contact details, and only if they really need it for this study. 

If you agree to take part in the study, you will be given access to the website to 

complete the introductory questionnaire. The introductory questionnaire will provide 

the website with enough information in order to tailor the physical activities to you. 

Additionally, the introductory questionnaire will collect information on your physical 

and emotional health and wellbeing state. This will allow the research team to examine 

any changes over the course of you using the website. However, before engaging in 

any modules or exercises, you will be guided through how to safely perform the 

exercise which could be offered on the website. You will be guided by the research 

team, including an experienced exercise professional and a physiotherapist, who will 

ensure you have the correct and safe form. Upon completing the exercise safety phase, 

you will be provided with the opportunity to ask any final questions before the you 

will be given full access to the website and the study will officially begin. We would 

request you have a phone nearby in case you are in need to request help. This could 

be a mobile telephone or house telephone. It is advised you have another adult nearby, 

when possible, while participating in the physical activity programme.  

The web-based platform will ask you to complete up to three physical activity sessions 

per week, for eight weeks. Additionally, there will be modules for you to make and 

track goals and log any thoughts you may have relating to your physical and emotional 

health or the platform and the exercises. There will be a contact and expert/member of 

the research team which will allow you to directly email a member of the research 

team through the online platform. The physical activity sessions will be tailored to you 

and your specific needs and health status. You will also be asked to fill out online 
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questionnaires weekly, which will be on the website. The questionnaires will be 

collecting information regarding your physical and emotional health, in addition to 

some questions regarding how you find the platform. Following the physical activity 

intervention, we may ask you to participate in an interview. The interview will explore 

satisfaction and usability in more depth. The interview will be conducted in person or 

online (using Zoom). The information collected on the website is safe and meets all 

the requirements for GDPR. The interviews will be recorded using Zoom and stored 

on a secure network file, using the Hull York Medical School secure OneDrive and 

Virtual Private Network (VPN). People who do not need to know who you are will 

not be able to see your name or contact details. Your data will have a code number 

instead. We will keep all information about you safe and secure. At the end of the 

study, we will save some of the data in case we need to check it and for future research. 

We will make sure no-one can work out who you are from the reports we write. 

Do I have to take part? 

No, it is up to you to decide whether or not you want to take part. The purpose of this 

information sheet is to give you information about the study and to help you 

understand what taking part will involve. After reading this information sheet you will 

have the opportunity to discuss it further with the research team and ask any questions 

that you may have. You can stop being part of the study at any time, without giving a 

reason, but we will keep information about you that we already have. 

What are the positives to be taken from participating? 

Physical activity has been shown to be beneficial to physical and psychological health 

and wellbeing in those living with and beyond lung cancer. Physical activity has been 

observed to reduce pain, fatigue, while improving physical function and mood. You 

may learn new ways to be physically active within your daily routine. Additionally, 

you will be helping the research team add to the emerging field of physical activity in 

oncological supportive care, specifically for those living with and beyond lung cancer.  

Are there any negatives to be considered should I decide to participate? 
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We do not anticipate that you will experience any disadvantages from taking part in 

the study, other than taking your time. However, it is possible that you may become 

fatigued or experience mild discomfort after exercise.  

Will taking part in this study cost me anything, and will I be paid?  

Participation in this study will not cost you anything and is undertaken on a purely 

voluntary basis. Unfortunately, it will not be possible to pay expenses. 

Will my involvement be confidential?   

The University of Hull is the sponsor for this study based in the United Kingdom. The 

University of Hull will keep identifiable information about you for 3-6 months after 

the study has finished. Your rights to access, change or move your information are 

limited, as we need to manage your information in specific ways in order for the 

research to be reliable and accurate. If you withdraw from the study, we will keep the 

information about you that we have already obtained. In the event a participant loses 

capacity throughout the study, their identifiable information will be retained for 3-6 

months. To safeguard your rights, we will use the minimum personally identifiable 

information possible. You can find out more about how we use your information by 

contacting The Data Protection Officer, dataprotection@hull.ac.uk. 

If you agree to take part in the study, the information about your health and care may 

be provided to researchers running other research studies in this organisation and in 

other organisations. These organisations may be universities, NHS organisations or 

companies involved in health and care research in this country or abroad. Your 

information will only be used by organisations and researchers to conduct research in 

accordance with the UK Policy Framework for Health and Social Care Research. 

People who do not need to know who you are will not be able to see your name or 

contact details. Your data will have a code number instead. Once we have finished the 

study, we will keep some of the data so we can check the results. We will write our 

reports in a way that no-one can work out that you took part in the study. 

What if I have further questions, or if something goes wrong? 
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If you wish to make a complaint about the conduct of the study, you can contact the 

University of Hull using the details below for further advice and information: 

Cynthia Forbes via email at Cindy.Forbes@hyms.ac.uk 

You can also speak to the Research Governance and Policy Manager, University of 

Hull.  

Tel: 01482 466962, Email: researchgovernance@hull.ac.uk. 

Alternatively, please contact coo@hull.ac.uk 

What will happen to the information from the study? 

In this research study we will use information from you. We will only use information 

that we need for the research study. We will let very few people know your name or 

contact details, and only if they really need it for this study. 

Everyone involved in this study will keep your data safe and secure. We will also 

follow all privacy rules. At the end of the study, we will save some of the data in case 

we need to check it and for future research. We will make sure no-one can work out 

who you are from the reports we write.  

Approvals 

All research in the NHS is looked at by an independent group of people, called a 

Research Ethics Committee, to protect your interests. This study has been reviewed 

and given favourable opinion by the South Central – Oxford C Research Ethics 

Committee.  

Who can I contact for further information? 

If you have any further questions about this research study, please do not hesitate to 

contact the research team:  

Dr Cindy Forbes   Cindy.Forbes@hyms.ac.uk 

Mr Jordan Curry   Jordan.Curry@hyms.ac.uk 
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Dr Mark Pearson   Mark.Pearson@hyms.ac.uk 

Dr Flavia Swan   Flavia.Swan@hyms.ac.uk 

Thank you for taking the time to read this information sheet. 
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13.14.2Participant Consent Form  

Participant Informed Consent Form 

 

  

 
Study Title: 
 
 
Protocol Number: 
 
 
Study Design: 
 
 
Sponsor: 
 
 
 
Study Co-Investigators: 
 
 
 
 
 
 
 

 
Feasibility and acceptability of a tailored web-based, physical activity 
program for those living with and beyond lung cancer. 

 
Version 1.2     27/04/22  
 
 
Single-Group Feasibility Study   
 
 
University of Hull 
 
 
 
Dr Cindy Forbes  
Yorkshire Cancer Research,  
Wolfson Palliative Care Research Group, 
Hull York Medical School, 
University of Hull, 
HU6 7RX 
01482 463741 
 
Dr Mark Pearson 
Wolfson Palliative Care Research Group, 
Hull York Medical School, 
University of Hull, 
HU6 7RX 
01482 463335 
 
Dr Flavia Swan 
Yorkshire Cancer Research,  
Wolfson Palliative Care Research Group, 
Hull York Medical School, 
University of Hull, 
HU6 7RX 
01482 463150  
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Examination of usability for an online tailored physical activity programme for those 

living with and beyond cancer. 

 

Version: 1.2          Date: 27/04/22 

 

 

 

               please initial  
  where applicable 

 
I confirm that I have read the information sheet dated 15/06/2021 (version 1.1) for 
the above study. I have had the opportunity to consider the information, ask 
questions and have had these answered satisfactorily.  
 

 

 
I have had the opportunity to consider the information, ask questions and have had 
these answered satisfactorily.  
  
 
I understand that my participation is voluntary and that I am free to withdraw at any 
time without giving any reason, without my medical care or legal rights being 
affected. 
 

 

 
I understand that if I participate in an interview, it will be recorded to ensure that my 
views are documented accurately. 
  

 
I agree that anonymous quotations from my interview can be used in presentations 
or publications arising from this project.  
  

 
I agree I can be contacted after the physical activity intervention for a possible 
interview. 
 
 

 

 
I agree I can be contacted three months after the intervention with a questionnaire to 
explore physical activity and behavior. 
  

I agree to my General Practitioner being informed of my participation in the study.  
 

 

 

 
 
I agree to take part in this study. 
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13.15 Appendix Fifteen: Standards for Reporting Qualitative Research (SRQR) (399) 

Table 34: The Standards for Reporting Qualitative Research and application for the ExerciseGuide UK feasibility and acceptability study. 

Number and Topic Item Description  Summary of Application  Location in 
Thesis  

Title and Abstract 
S1: Title  Concise description of the nature and topic of the study. 

Identifying the study as qualitative or indicating the approach 
(e.g., ethnography, grounded theory) or data collection methods 
(e.g., interview, focus group) is recommended 

The title indicated that a mixed methods 
approach was used but did not specify the 
qualitative methods 

Chapter 
Six. (Page: 
152).  

S2: Abstract Summary of key elements of the study using the abstract format 
of the intended publication; typically includes background, 
purpose, methods, results, and conclusions 

The abstract at the start of the thesis 
summarised key components across the full 
thesis including the systematic review, user-
centred design process, and mixed methods 
study 

Page Two 
of Thesis  

Introduction 
S3: Problem 
Formulation 

Description and significance of the problem/phenomenon 
studied; review of relevant theory and empirical work; problem 
statement 

The introduction described the problem of 
requiring online support for lung cancer 
patients, and the systematic review and 
methods chapters justified the need for a 
qualitative approach 

Chapters 
One and 
Two, and 
Three 

S4: Purpose or research 
question 

Purpose of the study and specific objectives or questions The purpose and research questions were 
stated in the methodology chapter under 
section 2.1.3.5 

Chapter 
Two and 
Eight 

Methods 
S5: Qualitative approach 
and research paradigm 

Qualitative approach (e.g., ethnography, grounded theory, case 
study, phenomenology, narrative research) and guiding theory if 
appropriate; identifying the research paradigm (e.g., post-
positivist, constructivist/interpretivist) is also recommended; 
rationale 

Research paradigms discussed with the 
Methodology regarding thematic analysis and 
overall qualitative approach. The feasibility 
and acceptability study in Chapter 6 used a 
qualitative approach guided by the person-
based approach 

Chapter 
Three and 
Six 
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Number and Topic Item Description  Summary of Application  Location in 
Thesis  

S6: Researcher 
characteristics and 
reflexivity 
 

Researchers’ characteristics that may influence the research, 
including personal attributes, qualifications/experience, 
relationship with participants, assumptions, and/or 
presuppositions; potential or actual interaction between 
researchers’ characteristics and the research questions, approach, 
methods, results and/or transferability 

Researcher reflexivity was addressed through 
a self-reflective account using the Kolb 
model 

Chapter 
Nine 

S7: Context Setting/site and salient contextual factors; rationale Chapter 4 described the UK context and that 
patients completed the online intervention 
from their home 

Chapter 
Four 

S8: Sampling strategy How and why research participants, documents, or events were 
selected; criteria for deciding when no further sampling was 
necessary (e.g., sampling 
saturation); rationale 

Chapter 4 explained the purposive sampling 
strategy guided by findings from the 
systematic review and input from experts 

Chapter 
Four 

S9: Ethical issues 
pertaining to human 
subjects 

Documentation of approval by an 
appropriate ethics review board and participant consent, or 
explanation for lack thereof; other 
confidentiality and data security issues 

Ethical approval, consent procedures, and 
confidentiality were discussed in Chapter 4 

Chapter 
Four 

S10: Data collection 
methods 

Types of data collected; details of data collection procedures 
including (as appropriate) start and stop dates of data collection 
and analysis, iterative process, 
triangulation of sources/methods, and modification of procedures 
in response to evolving study findings; rationale 

Chapter 4 described and justified the use of 
Zoom and telephone interviews 

Chapter 
Four 

S11: Data collection 
instruments and 
technologies 

Description of instruments (e.g., interview guides, 
questionnaires) and devices (e.g., audio recorders) used for data 
collection; if/how the instrument(s) changed over the course of 
the study. 

Chapter 4 described the use of a topic guide 
and audio recordings 

Chapter 
Four 

S12: Units of study Number and relevant characteristics of participants, documents, 
or events included in the study; level of participation 

The number and characteristics of 
participants were described in Chapter 4 

Chapter 
Four 

S13: Data processing Methods for processing data prior to and during analysis, 
including transcription, data entry, data management and 
security, verification of data integrity, data coding and 
anonymization / de-identification of excerpts 

Chapter 4 discussed transcription, coding, 
and data security procedures 
 

Chapter 
Four 
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Number and Topic Item Description  Summary of Application  Location in 
Thesis  

S14: Data analysis Process by which inferences, themes, etc. were identified and 
developed, including the researchers involved in data analysis; 
usually references a specific paradigm or 
approach; rationale 

Thematic analysis guided by the Theoretical 
Framework of Acceptability was described in 
Chapter 6 

Chapter 
Four and 
Six 

S15: Techniques to 
enhance trustworthiness 

Techniques to enhance trustworthiness and credibility of data 
analysis, (e.g., member checking, triangulation, audit trail); 
rationale. 

Member checking and dual screening were 
discussed in Chapter 6 

Chapter 
Four and 
Six 

Results/Findings 
S16: Synthesis and 
interpretation 

Main findings (e.g., interpretations, inferences, and 
themes); might include development of a theory or model, or 
integration with prior research or 
theory 

Key qualitative findings and themes were 
presented in Chapters 8 and 9 

Chapter 
Eight and 
Nine 

S17: Links to empirical 
data 

Evidence (e.g., quotes, field notes, text excerpts, photographs) to 
substantiate analytic findings. 

Supporting quotes were provided in Chapters 
8 and 9 

Chapter 
Eight and 
Nine 

Discussion  
S18: Integration with 
prior work, implications, 
transferability, and 
contribution(s) to the 
field: 

Short summary of main findings, explanation of how findings 
and conclusions connect to, support, elaborate on, or challenge 
conclusions of earlier scholarship; discussion of scope of 
application/generalizability; identification of unique 
contribution(s) to scholarship in a discipline or field 

Findings were related to prior literature in 
Chapter 9, which also discussed implications 
and contributions 

Chapter 
Nine 

S19:  Limitations Trustworthiness and limitations of findings Limitations related to trustworthiness were 
identified in Chapter 9 

Chapter 
Nine 

Other 
S20: Conflicts of interest Potential sources of influence or perceived influence on study 

conduct and conclusions; how these were managed. 
No conflicts of interest were declared N/A 

S21: Funding 
 

Sources of funding and other support; role of funders in data 
collection, interpretation, and reporting 

Sources of funding were acknowledged in the 
acknowledgements section of this thesis.  

Page Seven 
of Thesis 

Notes 
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13.16 Appendix Sixteen: Study Three Systems Usability Score Breakdown 

Table 35: Breakdown of systems usability scores and ranks for the ExerciseGuide UK feasibility and 

acceptability study. 

Score Adjective Rating (Letter Grade) Threshold 

75 Good (B) 68 – 80.3 

75 Good (B) 68 – 80.3 

95 Excellent (A) >80.3 

75 Good (B) 68 – 80.3 

65 Poor (D) 51 – 68 

77.5 Good (B) 68 – 80.3 

80 Good (B) 68 – 80.3 

77.5 Good (B) 68 – 80.3 

65 Poor (D) 51 – 68 

80 Good (B) 68 – 80.3 

45 Awful (F) <51 

45 Awful (F) <51 

82.5 Excellent (A) >80.3 
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13.17 Appendix Seventeen: Feasibility and Acceptability Study Outcome 

Measures 

13.17.1Baseline Demographics, medical characteristics, and lifestyle behaviour 

data 

Table 36: Baseline questions for ExerciseGuide UK 

Question Answering Method Answers 
What is your relationship 
status? 

Multiple Choice Married / Common Law 
In a relationship (not living together) 
Single / Never married 
Divorced / Separated 
Widowed 

What is your highest level 
of education that you have 
completed or currently 
completing? 
 

 Doctorate 
Professional degree (e.g. MBBS, EdD, 
etc.) 
Master's degree 
Bachelor's degree 
Professional certification 
Trades training 
Some college 
High school or equivalent (e.g. 
GCSE/O Levels) 
Less than high school 
No school 

What is your current level 
of employment? 
 

 Employed full-time 
Employed part-time 
Employed casually 
Currently unemployed 
Retired 
Student 
Homemaker 
Currently on disability leave 

For statistical purposes, we 
need information about 
your household income. 
All answers will be kept 
anonymous and 
confidential. Which 
category best describes the 
TOTAL INCOME of ALL 
household members, 
before taxes, for last year? 
 

 Less than 20,000 
20,000 to 39,999 
40,000 to 59,999 
60,000 to 79,999 
80,000 to 99,999 
100,000 to 119,999 
120,000 to 139,999 
140,000 or more 
Prefer not to answer 

What kind of area do you 
live in? 
 

Multiple Choice  Large urban centre (population 
100,000 or more) 
Medium centre (population 30,000 to 
99,999) 
Small centre (population 1000 to 
29,999) 
Rural area (population less than 1000) 
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Question Answering Method Answers 
Please indicate with which 
ethnicity you most identify 

Multiple Choice  White - British 
White - Irish 
White - Any other White background 
Mixed - White and Black Caribbean 
Mixed - White and Black African 
Mixed - White and Asian 
Mixed - Any other mixed background 
Asian or Asian British - Indian 
Asian or Asian British - Pakistani 
Asian or Asian British - Bangladeshi 
Asian or Asian British - Any other 
Asian background 
Black or Black British - Caribbean 
Black or Black British - African 
Black or Black British - Any other 
Black background 
Other Ethnic Groups - Chinese 
Other Ethnic Groups - Any other 
ethnic group 
Not stated 
Prefer not to answer 

How tall are you? 
 

Sliding Scale 140cm - 200cm+ 

What is your current 
weight in Kilograms? 

Sliding Scale 35kg to 160kg+ 

Please tell us your age Sliding Scale  18y to 99y+ 
There are four stages of 
cancer. What stage of 
cancer were you diagnosed 
with? 
 

Multiple Choice  Stage 1 
Stage 2 
Stage 3 
Stage 4 
Don't know 

What date were you 
diagnosed? 
 

Calendar pop up N/A 

Are you currently 
receiving any treatment for 
lung cancer? 

Multiple Choice  No 
Yes 

Are you currently 
receiving chemotherapy? 

Multiple Choice  No 
Yes 

How many weeks have 
you been receiving 
chemotherapy? 

Sliding scale 0 weeks – 52+ weeks 

Are you currently 
receiving radiation 
therapy? 

Multiple Choice  No  
Yes 

How many weeks have 
you been receiving 
radiation therapy? 

Sliding scale 0 weeks – 52+ weeks 

Are you currently 
receiving Immunotherapy? 

Multiple Choice  No 
Yes 

How many weeks have 
you been receiving 
immunotherapy? 

Sliding scale 0 weeks – 52+ weeks 
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Question Answering Method Answers 
Did you have surgery as 
part of your cancer 
treatment? 

Multiple Choice  No 
Yes 

What type of surgery did 
you have regarding your 
lung cancer? 

Multiple Choice  Lobectomy 
Pneumonectomy 
Wedge resection or Segmentectomy 
I do not know 

Are you currently 
receiving targeted drug 
therapy? 

Multiple Choice  No 
Yes 

How many months have 
you been receiving 
targeted drug therapy? 

Sliding scale 0 weeks – 52+ weeks 

What type of treatments 
did you receive for lung 
cancer? 

Multiple Choice  Surgery 
Chemotherapy 
Radiation therapy 
Targeted drug therapy 
Immunotherapy 
Other 

How long has it been in 
years since you have been 
on ANY cancer treatment? 

Sliding scale 0y to 20+y 

Has a health professional 
ever told you that you have 
any of the following 
conditions? 
 

Multiple Choice  Lung Disease 
Yes 
No 
Diabetes 
Yes 
No 
High Blood Pressure 
Yes 
No 
High Blood Cholesterol 
Yes 
No 
Arthritis 
Yes 
No 
Stroke 
Yes 
No 
Other Cancers 
Yes 
No 
Angina 
Yes  
No 
Depression 
Yes 
No  
Lymphedema 
Yes 
No 
Poor circulation legs or feet 
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Question Answering Method Answers 
Yes 
No 

In general, would you say 
your health OVERALL is 
currently... 
 

Multiple Choice  Excellent 
Very good 
Good 
Fair 
Poor 

Which of the following 
best describes your current 
smoking behaviour? 

Multiple Choice  Regular smoker (smoke daily) 
Occasional smoker 
Ex-smoker 
Never smoked 

When you did smoke, how 
many cigarettes per day 
did you usually smoke? 

Drop down box 1 – 100+ per day 

During the past week, on 
how many days did you 
drink alcoholic beverages? 

Multiple Choice  I did not drink any alcoholic 
beverages in the past week 
1 day 
2 days 
3 days 
4 days 
5 days 
6 days 
Every day 
Prefer not to answer 

On the days that you drank 
in the past week, how 
many units of alcohol did 
you usually have? 

Sliding scale 1 unit of alcohol to 50+ units to 
alcohol per day 

One average, during the 
past week, how many 
HOURS per night do you 
usually sleep? 

Sliding scale 1 hour of sleep to 14+ hours of sleep 
per night 

During the past week, how 
often did you have trouble 
going to sleep or staying 
asleep? 
 

Multiple Choice  None of the time 
A little of the time 
Some of the time 
Most of the time 
All of the time 
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13.17.2Programme Satisfaction Questions  

Table 37: Post-ExerciseGuide UK programme review questions and summary of rating scores 

 Strongly 
agree 

Agree Neither 
Agree nor 
Disagree 

Disagree Strongly 
disagree 

The ExerciseGuide.org.uk website 
was credible 

5 4 3 2 1 

The ExerciseGuide.org.uk website 
was relevant to me personally 

5 4 3 2 1 

The ExerciseGuide.org.uk 
website met my expectations 

5 4 3 2 1 

The ExerciseGuide.org.uk website 
content was easy to understand 

5 4 3 2 1 

The ExerciseGuide.org.uk 
website was interesting 

5 4 3 2 1 

The ExerciseGuide.org.uk website 
was easy to use and navigate 

5 4 3 2 1 

The ExerciseGuide.org.uk website 
was unnecessarily complex 

5 4 3 2 1 

The ExerciseGuide.org.uk website 
features were well integrated 

5 4 3 2 1 

The ExerciseGuide.org.uk 
website was presented 
professionally, with appropriate 
content, colour and images 

5 4 3 2 1 

The ExerciseGuide.org.uk 
website was of benefit to me 

5 4 3 2 1 

The ExerciseGuide.org.uk 
website evoked negative emotions 

5 4 3 2 1 

The modules were useful to me 5 4 3 2 1 
The action planning tool / activity 
was useful to me 

5 4 3 2 1 

The resources library was useful 
to me 

5 4 3 2 1 

The ExerciseGuide.org.uk website 
helped me to identify my physical 
activity goals  

5 4 3 2 1 

The ExerciseGuide.org.uk 
website has changed my attitude 
toward participating in physical 
activity throughout the cancer 
journey 

5 4 3 2 1 

The ExerciseGuide.org.uk 
website has increased my 
confidence to participate in 
physical activity 

5 4 3 2 1 

The ExerciseGuide.org.uk website 
added additional burden on me 
personally 

5 4 3 2 1 

TheExerciseGuide.org.uk 
website is something I would like 

5 4 3 2 1 
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 Strongly 
agree 

Agree Neither 
Agree nor 
Disagree 

Disagree Strongly 
disagree 

to continue to use on a regular 
basis 
The ExerciseGuide.org.uk website 
added (or would add if you are 
post treatment) value to my cancer 
care and service 

5 4 3 2 1 

The ExerciseGuide.org.uk 
website could be easily integrated 
into a part of routine care for 
individuals receiving a lung 
cancer diagnosis 

5 4 3 2 1 

Could you please elaborate on any of your above responses? 
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13.17.3Community Healthy Activities Model Program for Seniors (CHAMPS) 

 

Figure 40: Community Healthy Activities Model Program for Seniors 
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13.17.4EORTC-QLQ-30 questionnaire 

 

Figure 41: EORTC-QLQ-30 questionnaire
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13.17.5Hospital Anxiety Depression Scale (HADS) 

 

Figure 42: Hospital Anxiety Depression Scale 
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13.18 Appendix Eighteen: Patient Reported Outcomes from ExerciseGuide UK 

Feasibility and Acceptability Study 

When exploring baseline vs post-study PROs (changes were assessed using post-measure – 

baseline measure), there was no statistical difference in QoL (4.86 ± 27.86; p = 0.554; CI: -

10.42 - 20.14). To see if a change in a PRO score is meaningful, the minimally important 

difference (MID) is used. The MID is the smallest PRO change patients would perceive as 

important. Anchor-based methods are best for determining the MID, as they connect changes 

in the PRO to patients' own assessments of whether they've experienced an important change 

(526). Distribution-based approaches to determine the MID use statistical criteria from PRO 

scores. This may include the standard deviation, effect size, and standard error of measurement 

(527).Though, the mean change in QoL was close to the level of clinical relevance using an 

anchor based-MID by Koller and colleagues (2022), (= ≥5) (528). However, the mean change 

did not meet the threshold for a MID using distribution-based estimates of 11 (0.5 SD); 1 SEM 

= 9).  

Neither of the functional or symptom scales displayed any level of statistical significance in 

mean change.  

The mean change of fatigue was -6.48, meaning fatigue scores declined by a mean score of 

6.48 from baseline to post-measures. Although no distribution-based MID was observed, 

fatigue did achieve an anchor-based MID improvement (change score: 6). Secondly, the mean 

change for dyspnea was -20.83. There was no anchor-based MID recorded, however, the mean 

change did surpass the 0.5 SD distribution-based estimate of 15 (1 SEM = 13).  Thirdly, the 

mean change for appetite loss was -8.33, resulting in an anchor-based MID (change score: 8). 

Lastly, the mean change of constipation was -13.82. The MID for constipation was reached for 

both anchor (change score: 13) and distribution-based estimates at of 12, at a 0.5 SD (1 SEM: 

10). Although not statistically significant (P ≥ 0.05), dyspnea demonstrated a MID (0.5 SD = 

15; 1 SEM = 13), with a mean change of 20.38 ± 13.22 (CI: -41.67 - 5.56). Additionally, 

constipation demonstrated a (-13.89) did show distribution-based MID (0.5 SD = 12, SEM = 

10) (528) and anchor-based MID improvement (threshold: 13). Pain displayed a nonsignificant 

(P ≥ 0.05) reduction (-15.28), which was close to the distribution-based MID (0.5 SD = 16, 

SEM = 12).  
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A breakdown of PRO data at baseline and post with mean change (standard mean change), p-

value and CI (95%) is presented below in Error! Reference source not found. and CHAMPS 

in Error! Reference source not found.. 

Table 38: Patient-reported outcome measures over the eight-week ExerciseGuide UK intervention.  

    Bootstrapa 
 Baseline 

(n=12)  
Post 
(n=12) 

Mean Change 
(SDC) 

P 
value  

CI (95%) 

EORTC QLQ-C30 
Quality of 
Life1 

45.14 ± 24.24 50 ± 32.37 4.86 (27.86) 0.554 -10.42 - 20.14 

Functional Scales2   
Physical 
Functioning 

77.78 ± 23.67 81.11 ± 18.61 3.33 (22.30) 0.618 -8.33 - 15.56  

Role 
Functioning 

76.39 ± 29.70 75 ± 27.98 -1.39 (29.70) 0.88 b -18.06b - 13.89 b  

Emotional 
Functioning 

81.95 ±23.79 83.33 ± 23.00 1.39 (9.67) 0.906 -17.36 - 19.44  

Cognitive 
Functioning 

83.33 ± 17.41 76.39 ± 27.94 -6.94 (9.28) 0.490 -26.39 - 9.72  

Social 
Functioning 

76.39 ± 29.69 73.61 ± 29.69 -2.78 (47.05) 0.852 -27.78 - 23.61  

Symptoms Scales3  
Fatigue  34.26 ± 34.31 27.78 ± 30.15 -6.48 (40.33) 0.603 -29.63 - 14.81  
Nausea and 
vomiting  

9.72 ± 19.41 11.11 ± 21.71 1.39 (31.35) 0.888c -15.28c - 19.44c  

Pain 22.22 ± 29.59  06.94 ± 13.22 -15.28 (32.14) 0.178 -34.72 - 0.00  
Dyspnoea 27.78 ± 34.33  6.94 ± 13.22 -20.83 (35.62) 0.109d -41.67d - 5.56d  
Insomnia 16.67 ± 22.48 33.33 ± 37.61 16.68 (30.15) 0.115e 2.77e - 36.11e  
Appetite Loss 25.00 ± 40.51 16.67 ± 30.15 -8.33 (53.42) 0.598f -36.11f -19.44f  
Constipation 25.00 ± 35.18 11.11 ± 25.95 -13.89 (41.34 0.284g 36.11g - 8.33g  
Diarrhoea  13.89 ± 30.01 11.11 ± 25.95 -2.78 (43.72) 0.842f -27.78f - 19.44f  
Financial 
Difficulties  

11.11 ± 21.72 8.33 ± 28.87 -2.78 (38.82) 0.821h -22.22h - 19.44h  

Hospital Anxiety Depression Scale (HADS)4  
Anxiety  5.59 ± 5.14 4.50 ± 2.58 -1.08 (3.55) 0.319 -3.08 – 0.75  
Depression 3.59 ± 2.81 3.17 ± 1.90  -0.42 (0.45) 0.394 -1.33 – 0.42  

Baseline and Post data is given in Mean ± Standard Deviation; Mean Change is given with Standard 
Deviation Change (SDC); CI = Confidence Interval; CI – 95%; CI given in Lower-Upper values; 
Analysis was conducted using a Post – Pre model. a - based on 10,000 samples, unless otherwise 
stated; b - based on 9998 samples; c - based on 9978 samples; d - based on 9936 samples; e - based 
on 9933 samples; f - based on 9989 samples; g - based on 9986 samples; h - based on 9900 samples. 
1 – Quality of Life is scored on a scale of 0 – 100, with higher scores representing a higher quality 
of life; 2 – Functional scores are measured using a 0 – 100 scale, with higher scores representing a 
higher level of functioning; 3 – Symptoms scores are measured using a 0 – 100 scale, with higher 
scores representing a higher symptom burden/greater impact of symptom; 4 – Hospital Anxiety 
Depression Scale, which provided two subscales to measure anxiety and depression independently. 
A score higher than seven signifies anxiety or depression.  
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Table 39: The Community Health Activities Model Program for Seniors (CHAMPS) Data 

    Bootstrapa 
 Baseline 

(n=11)  
Post 
(n=11) 

Mean Change 
(SDC) 

P value  CI (95%) 

Frequency (per/week) 17.09 ± 
10.17 

25 ± 12.39 7.91 (15.51) 0.132 -0.64 – 
16.82 

Frequency of Moderate 
per/week 

6.91 ± 7.09 8.73 ± 4.84 1.82 (2.35) 0.468 -2.73 – 
6.45 

Duration (hours/week) 10.25 ± 6.00 17.27 ± 
9.28 

7.02 (3.14) 0.064 0.98 – 
13.30 

Duration of Moderate 
(hours/week) 

4.27 ± 4.22 6.68 ± 3.89 2.41 (1.42) 0.141 -0.45 – 
5.16 

Baseline and Post data is given in Mean ± Standard Deviation; Mean Change is given with Standard 
Deviation Change (SDC); CI = Confidence Interval; CI – 95%; CI given in Lower-Upper values; 
Analysis was conducted using a Post – Pre model. a: Unless otherwise noted, bootstrap results are 
based on 10,000 bootstrap samples. 
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13.19 Appendix Nineteen: Thesis Output Plan  

Table 40: Thesis Output Plan 

Topic/ Title Type/ journals Lead and Co-
Authors  

Submit by Reference  
(if published)  

Developing and testing the ExerciseGuide UK 
website for people with lung cancer: 
reflections on the added value of patient and 
public involvement within a doctoral degree 
 

Commentary  
Research Involvement and Engagement (OA) 

JC*, 
CF, MP, HR, 
DR, AS 

July 2022 (1) 

Evaluating a web-based computer-tailored 
physical activity intervention for those living 
with and beyond lung cancer (ExerciseGuide 
UK): protocol for a single group feasibility 
and acceptability study 
 

Protocol 
BMC Pilot and Feasibility (OA) 

JC*, 
CF, MP, ML, 
CV, CS, HE 

April, 2022 (2) 

Feasibility, acceptability, and efficacy of 
online supportive care for individuals living 
with and beyond lung cancer: a systematic 
review 

Systematic Review  
Supportive Care in Cancer (OA) 

JC*, 
CF, MP, MJP, 
SG 

April, 2021 (3) 

Feasibility and Acceptability of 
ExerciseGuide UK for those Living with and 
Beyond Lung Cancer: A single arm feasibility 
study.  

Study 
Supportive Care in Cancer  

JC*, 
CF, MP, ML, 
CV, CS, HE 

May 2024  

 
Note: OA, Open Access; PPI, Patient and Public Involvement; *, Lead Author 
Author Initial: JC, Jordan Curry; CF, Cynthia C Forbes; MP, Mark Pearson; HR, Helen Roberts; DR, Diane Riley; AS, Alan Smith; ML, Michael Lind; MJP, 
Michael Patterson  
 

 

https://researchinvolvement.biomedcentral.com/about
https://pilotfeasibilitystudies.biomedcentral.com/
https://www.springer.com/journal/520
https://www.springer.com/journal/520

