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Summary 

 
Background 

 

In 2017, Breast cancer (BC) had the highest incidence of all cancers in the United 

Kingdom. Survival rates are increasing, but with breast surgery combined with 

radiotherapy, has been linked to increased long-term physical and functional 

limitations. After surgery for BC, patients are often given home exercises to 

reduce this risk, but adherence to exercise can be an issue. Online self-

management rehabilitation may be an effective way to encourage patients to 

exercise. The aim of this project was to plan, develop, test and evaluate a web-

based intervention for post-surgical self-management rehabilitation to reduce 

upper limb morbidity after BC surgery. 

 

Methods 

 

The Internet Exercise Modality after BReAst CancEr (iEMBRACE) intervention 

was developed in a phased process, using the person-based approach (PBA) by 

Yardley et al. (2015) and was informed by the Theory of Planned behaviour as a 

framework. This Process included: 

1) A scoping synthesis of the literature identifying the most commonly 

experienced upper limb morbidities after surgery for BC and the perceived needs 

for post-surgical recovery and rehabilitation (planning phase). 

2) A scoping of the literature to summarise the most common and effective types 

of exercises for upper limb rehabilitation after surgery for BC (planning phase). 

3) A systematic literature review and narrative synthesis to summarise the 

evidence around adherence to self-management rehabilitation interventions after 

any cancer surgery and their common components and functions (planning 

phase). 

 

     xv 

 



    

 

 

4) A secondary data analysis of previous qualitative research in order to 

consolidate the guiding principles for the intervention as per the PBA (planning 

phase). 

5) Expert panel meeting (participants n=4) and a content-relevance and reliability 

questionnaire (planning and development phases);  

6) Initial focus-group discussion with survivors of BC (n=6) and a demographic, 

upper limb function and BC surgery-related questionnaire – development phase; 

7) Individual think-aloud interviews (n=6) (iterative testing and development 

phase); 

8) Online home interaction and testing for a period of one week (testing phase); 

9) Online group interviews (n=2) with a total number of participants (n=5) to 

explore any troubleshooting with the intervention and any other of the participants’ 

experiences while using the intervention (evaluation phase). 

 

Results 

 

All three literature syntheses and secondary data analysis informed the contents, 

the functionality and the structure of the iEMBRACE intervention. Subsequently, 

the iEMBRACE was built in collaboration with an IT Specialist and changes to the 

intervention PowerPoint and digital prototypes were made at each developmental 

and testing phases. These changes consisted of: advice in the post-operative 

module being delivered according to the type of surgery for BC; simplifying 

language; including a healthcare professional in the exercise demonstration 

videos, with the patient-model; addition of reminders and rewards functions; 

changes or additions to the wording on some pages; further highlighting of 

common post-operative musculoskeletal side effects and the importance of doing 

the warm-up and cool-down exercises. Additional changes to the appearance of 

the interface and the functionality of the navigation of the intervention were 

introduced, as suggested by the participants in the study. 
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Conclusions and Implications 

 

The iEMBRACE was developed as an entirely automated self-management 

intervention, not requiring any additional input from healthcare professionals or 

researchers, and thus, providing autonomy for intervention users to actively 

participate in their post-operative cancer care. The inclusion of stakeholders and 

the continuous role of study participants (with BC) throughout a number of 

iterative stages, helped to enhance the development of this web-based 

intervention. The iEMBRACE was created by and for survivors of BC and thus, it 

was tailored according to their needs. This intervention has the potential to 

improve quality of life in the post-surgical period and reduce long-term 

musculoskeletal upper limb complications. 
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Chapter 1 – Introduction 

 

1.1  Breast Cancer 

 

1.1.1 Prevalence, Incidence and Survival Rates 

 

In the United Kingdom (UK) breast cancer (BC) is the most common of all cancers 

accounting for 15% of all new cases in 2017 (Cancer Research UK 2019). BC 

incidence in the UK was ranked eighth highest globally in 2018 (Bray et al. 2018). 

However, the 1-year, 5-year and 10-year survival rates of the female BC 

population in the UK have also increased over the past four decades secondary 

to improved diagnostic, breast screening and treatment options (Cancer 

Research UK 2016). In 2013-2017 approximately 75.9% of the BC patients in 

England had at least a 10-year survival period and 20 and more years post-

diagnosis and treatment were reached by 65% of these patients (Office for 

National Statistics 2019). Thus, after their initial treatment for BC, many patients 

are regarded as people living with a manageable chronic illness, who are often 

able to return to work and to the lifestyle they had prior to their diagnosis.  

 

 

1.2  Treatment for Breast Cancer 

 

With regards to treatment options, 81% of patients with a BC diagnosis receive 

breast surgery as part of their treatment (Cancer Research UK 2019). Common 

types of breast surgeries include: mastectomy, breast-conserving surgery, breast 

reconstruction, with or without implants, and lymph node dissection (Zurrida et al. 

2011). According to the Northern Ireland Cancer Registry, the most common 

combination of treatment modalities for BC in female patients in Northern Ireland 

(received by 36% of the patients) was surgery to the breast along with 

radiotherapy and endocrine therapy, with chemotherapy used less often 

(Cairnduff et al. 2015).  
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1.3  Morbidity After Treatment for Breast Cancer 

 

1.3.1 Morbidity after Surgeries for Breast Cancer 

 

Surgical treatment for BC is often successful and curative but can also be 

associated with some physical post-surgical complications including pain, 

reduced range of movement (ROM), scarring, lymphoedema and seroma 

(Hidding et al. 2014; Loh and Musa 2015). This can inevitably be linked to 

negative psycho-social impacts (Wei et al. 2016).  

 

In Tables 1.1 and 1.2 the literature related to the most common current BC 

surgical treatment interventions is synthesised; included is detail on the body 

regions involved and specific surgical sites and the musculoskeletal (MSK) and 

functional impairments that women may incur after their surgery. Whenever 

mastectomy surgery is followed by Latissimus Dorsi flap breast reconstruction, 

further MSK implications can manifest (Blackburn et al. 2017a). These authors in 

their critical literature review found evidence to suggest that there is observed 

shoulder morbidity and impaired ROM, which are more prominent in the 

immediate post-surgical period. Moreover, Blackburn et al. (2016), found 

evidence for low to moderate shoulder dysfunction with more significantly affected 

disability outcomes in those participants with a removal of lymph node(s). 

Lacomba et al. (2010) in their prospective study found that after breast surgery 

involving lymph node dissection, as many as 45% of participants developed 

myofascial pain syndrome. The most common sites of involved muscles in those 

patients were Latissimus Dorsi (25.9%), Serratus Anterior (24%), Pectoralis Major 

(20.7%) and the Infraspinatus muscle (19%). In terms of recovery following 

mastectomy, Rostkowska et al. (2006) concluded that mastectomy was directly 

correlated to increased forward trunk leaning and was also correlated to 

asymmetrical scapulae positioning which could have serious functional 

implications during activities of daily living (ADLs).  
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1.3.2 Morbidity after Surgery Combined with Radiotherapy for Breast Cancer 

 

Despite the success in treating cancer, the addition of radiotherapy to the surgical 

management of BC, can further increase the risks for physical and functional post-

surgical complications (Hidding et al. 2014; Loh and Musa 2015). A systematic 

review conducted by Hidding et al. (2014), demonstrated evidence for the short-

term and long-term occurrence of decreased ROM in the shoulder complex, 

decreased muscle strength, lymphoedema and pain, all of which are 

predominantly related to axillary lymph node dissection (ALND). These authors 

also concluded that the risks of these complications were significantly higher 

when radiotherapy was added as a treatment option. Additionally, in relation to 

lymphoedema incidence, the authors of a large-scale study, concluded that the 

addition of RT to a radical mastectomy increased lymphoedema incidence from 

22.3% to 44.44% (Schünemann and Willich 1997). Table 1.3 describes the most 

common side effects after BC surgery, the risk factors for these and the commonly 

used outcome measures that quantify these effects. 

 
 

1.4  Effectiveness of Exercising After Surgery for Breast Cancer 

 

Shoulder morbidity after breast surgery has been proven to be reduced by regular 

exercising of the upper limb (Loh and Musa 2015). The numerous benefits of post-

surgical exercising have been described in a recent systematic review by Loh and 

Musa (2015) who synthesised that shoulder ROM, progressive weight training 

and early immediate post-operative initiation of upper limb exercising reduce 

shoulder morbidity. Moreover, a number of studies, with a long-term follow-up and 

interventions lasting between two and six weeks demonstrated that upper limb 

exercising with an early or delayed start after the BC surgery did not increase the 

risks of developing BC-related lymphoedema and in some studies, lymphoedema 

incidence was even decreased (Ahmed et al. 2006; Rezende et al. 2006; Sagen 

et al. 2009; Lacomba et al. 2010). Additionally, Rostkowska et al. (2006) 

concluded that after regular exercise for one year after BC surgery, the outcomes 

for trunk and shoulder girdle posture and scapulae symmetry were significantly 
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improved. Specifically, the participants who regularly exercised had statistically 

greater improvement in the following outcomes compared to those who did not 

exercise regularly or not at all: increased trunk inclination angle, improved 

symmetry of the scapulae, higher positioning of the frontal plane of the scapulae, 

increased angles of pelvis twisting, improved forward trunk leaning, increased 

total value of the angles of the spinal curves and reduced thoracic kyphosis. The 

specific progressive exercises after surgery for BC should be tailored by a 

specialist healthcare professional (HCP) who has in-depth knowledge about the 

physical and functional implications of surgeries for BC. An extensive overview of 

the suitability and the effectiveness of the different exercises after surgery for BC 

is described in Chapter 2 of this Thesis “Exercises for rehabilitation after surgery 

for breast cancer”. 

 

1.5  Current Guidelines for Exercising After Surgery for Breast 

Cancer 

 

Guidelines recommend the use of specialised rehabilitation or physiotherapy 

interventions for reducing morbidity of the upper limb, the shoulder and the 

shoulder girdle after surgery for BC (NICE 2009; Harris et al. 2012; Rainsbury 

and Willett 2012; BC Agency 2016). It is crucial that the development of 

interventions for different patient populations is based on the views and 

perspectives of users so that the interventions can be as person-centred and as 

engaging as possible (Yardley et al. 2015a, b). This can be achieved by 

overcoming barriers, such as travel costs, time and distance and at the same time 

by providing autonomy to the service-users to actively participate in achieving 

better health outcomes in their cancer care (Goode et al. 2015; Galiano-Castillo 

at al. 2014, 2016).  

 

1.6 Current Status and Practices for Exercising After Surgery for 

Breast Cancer 

 

During a patient’s short day-procedure or overnight stay for their breast surgery, 

it is possible that many will feel overwhelmed with the information given on their 
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cancer treatments (Balogh et al. 2011). After surgery for BC, patients are usually 

given exercises described on a piece of paper or a leaflet/pamphlet to carry out 

when they are discharged home a few days after the surgery in order to reduce 

shoulder morbidity that may be associated with the surgery. However, there are 

inconsistencies in the pre- or post-surgical advice provided regarding exercise for 

mobility and function of the upper limb on the affected side across the different 

regions of Northern Ireland (Cairnduff et al. 2015) and the UK (NMBRA 2011). 

For instance, at three months after surgery only 58% of women with a 

mastectomy surgery in England were satisfied with the information provision 

regarding the possible complications after surgery and 56% were satisfied with 

the provided information regarding the pain in the recovery period. In some Trusts 

and hospitals in the UK written post-surgical advice is provided to the patients 

either by a one-off consultation with a Physiotherapist or with a Breast Care Nurse 

on the hospital ward. Usually, HCPs provide a standardised protocol of exercises 

for after BC surgery which, however, does not contain any exercises specifically 

tailored to the individual (Blackburn et al. 2017b). Therefore, it can be regarded 

to as a “one size fits all” exercise rehabilitation protocol that is given to most of 

patients after surgery for BC. The literature provides evidence for the different 

MSK shoulder morbidities after surgery for BC (Hidding et al. 2014; Loh and Musa 

2015) and for specific exercises targeting different muscle groups or body regions 

(McNeely et al. 2010; Loh and Musa 2015). However, to date, no synthesis has 

been made of the literature in order to define tailored exercises according to the 

most common shoulder morbidities as a result of surgery for BC. 

 

After their operation, patients may start their other cancer treatments and hence, 

shoulder exercising may not be prioritised (Blackburn et al. 2017b). The 2012 

Audit for Northern Ireland stated that only 8.5% of the female BC patients received 

additional follow-up physiotherapy care after their treatment as routine practice or 

on demand (Cairnduff et al. 2015). Participants in a recent focus group study 

reported that there was little emphasis placed on preventing or reducing arm and 

shoulder dysfunction after surgery, with potentially negative consequences for 

short and long-term shoulder function and recovery (Blackburn et al. 2017b). 

Instead, the emphasis is predominantly on the patients’ physical and 
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psychological well-being and body image (Koçan and Gürsoy 2016) which 

although important, should not exclude the provision of specific and tailored 

advice for the functional, upper limb and upper body region MSK issues that might 

arise because of surgery for BC.  

 

1.7 Advancement of Internet Interventions for Supporting Patients 

with Breast Cancer 

 

The advancement in internet and digital technologies in the last two decades has 

led to the advancement of non-face-to-face interventions in the field of healthcare 

and more specifically, cancer care and survivorship (Goode et al. 2015). 

Therapeutic interventions that are non-face-to-face but are offered through the 

internet are being increasingly used as additional methods for delivering of 

supportive therapeutic services (Barak et al. 2009). Moreover, worldwide policy 

drivers for patient empowerment during cancer treatments emphasise the need 

for self-management and patient-centred interventions aiming to enable patients 

to have an active role and responsibility for their own physical and emotional 

wellbeing (Department of Health [DoH] 2010). One of the reasons for this may be 

that community-based care is being increasingly prioritised over hospital-based 

care, aiming to encourage patients to actively engage in their daily symptom self-

management and prevention from their homes (American Society of Clinical 

Oncology 2016). Furthermore, this type of health intervention empowers patients 

to use the intervention independently (Kuijpers et al. 2013) and through provision 

of patient education, increased patient’s knowledge and active decision-making 

(Gibson 1991; Falk-Rafael 2001). Another reason for the increased use of web-

based healthcare interventions is that once these interventions have been 

developed and put into use, they appear to be economically viable and do not 

incur major costs to the healthcare system (Samoocha et al. 2010). The 

coronavirus pandemic has imposed a real need for the advancements in using 

web-based interventions and telerehabilitation for supporting survivors of BC and 

their rehabilitation as an alternative to face-to-face delivery (Binkley et al. 2020).  
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Recent technological advances have supported the implementation of telehealth 

and telerehabilitation in cancer care and have enabled patients, caregivers and 

families of survivors of cancer to actively participate in the management of their 

cancer care (McCorkle et al. 2011). Telehealth can be defined as the provision of 

personalised healthcare services to patients by using technological 

advancements (McLean et al. 2011). On the other hand, telerehabilitation, as a 

more specific branch of telehealth, has been defined as a remote provision of 

rehabilitation modalities, for instance, physiotherapy, occupational therapy or 

speech and language therapy (Laver et al. 2013). Both, telehealth and more 

specifically, telerehabilitation have been developed in order to provide 

rehabilitation services as a more accessible option. Basically, the technological 

categories for provision of physical rehabilitation based on telehealth are as 

follows: (1) image-based telerehabilitation; (2) sensor-based telerehabilitation; 

and (3) telerehabilitation through the virtual environment and reality (Laver et al. 

2013). Defining the technological category of a resource defines its main means 

through which the intervention users will be rehabilitated (Laver et al. 2013), and 

the iEMBRACE falls into the first category: image-based telerehabilitation.  

 

1.8 Existing Online Interventions for Supporting Patients with Breast 

Cancer 

 

There is increased availability and ease of access to internet-based resources for 

supporting patients with BC, especially when patients are becoming more skilled 

and competent in using these resources (McCaughan et al. 2017). There are 

various hosting platforms that are web-based and app-based. App-based 

intereventios can be considered as m-helath (mobile health) interventions that are 

software applications that are installed on portable mobile devices, for instance 

mobile phones, tablets, and other wireless devices and which can be quite costly 

and timely to develop (Villinger et al. 2019). Wantland et al. (2004) define web-

based interventions as “high-level Web programming languages, intended to 

provide effective data and information provision and retrieval, the flexibility to 

provide interactive and responsive programs for use on the Internet”. Both types 

of platforms (app-based and web-based) and existing interventions on these 
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platforms were considered in order to host the future intervention.  

 

Amongst the most recent of these resources is the self-management eHealth 

application Oncokompas that was developed by Melissant et al. (2018) containing 

a BC module. This resource was tested among patients with a BC diagnosis and 

provided the participants with generic as well as BC-specific information although 

it was not entirely focused on post-surgical exercising. The Oncokompas has 

three goals for its users to achieve: firstly, to measure their health-related quality 

of life, secondly to provide automated tailored feedback and insight into their 

cancer-related symptoms, and thirdly, for users to choose the optimal cancer 

support services for them. Additionally, the BC-specific information provides the 

intervention users with tailored information regarding the consequences of BC 

and its treatment. The study, a pre- and post-test feasibility evaluation, reported 

that the self-management intervention was found to be feasible by its users with 

BC. The most common facilitators for using the intervention were identified to be 

the congruency of the well-being score generated by Oncokompas and the 

participants’ own perceived well-being and general usefulness of the intervention 

and its advice. The study also identified some barriers to using the intervention. 

For some participants, the intervention was too extensive and/or offered too late 

in their treatment; for others, the information within the intervention was too 

generic and not suitable to their personal circumstances. Although the scores for 

general satisfaction with the intervention were not as high as anticipated, the 

satisfaction with the BC-specific module was high which suggests the intervention 

users’ appreciation for being provided with tailored information (Melissant et al. 

2018). 

 

Another more recent resource for supporting patients with BC is the mobile 

application devised by Harder et al. (2017). In their study, based on a rapid 

literature review and some qualitative preliminary work with focus groups (FGs), 

a rehabilitation exercise programme was developed in the form of a mobile app 

for women either after lumpectomy or mastectomy surgeries, aiming to reduce or 

minimise their upper limb dysfunction post-surgery. The authors subsequently 

carried out early-user testing of the app. The value of this study is that it revealed 
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some of the motivating factors related to women’s adherence to using a self-

management mobile app intervention. The motivating factors for adherence were 

the provision of tailored information, daily notifications, videos of the exercises 

that had to be performed and the self-progress and tracking options (Harder et al. 

2017). The results of this study also showed that the intervention users found the 

app easy to use due to its “motivating” but coherent contents and concluded that 

the clinical effectiveness of this intervention would need to be confirmed by 

additional research. There were some limiting factors in this study, including a 

small sample size consisting only of women, and limited generalisability of the 

results in terms of including people who have different or more extensive surgery 

for BC than the lumpectomy and mastectomy surgeries, which were the only 

included ones in the study. Thus, the intervention may not be able to provide 

specific exercises tailored to women according to their combination of BC 

treatments and the possible physical and functional implications of these. Also, 

the evidence-based approach used to devise the exercise programme for this 

intervention was the conducting of a rapid review. Albeit commonly used for 

intervention development, rapid reviews do not necessarily provide the most 

methodologically rigorous, thorough and bias-free synthesis of the current clinical 

practices in order to inform the contents of the intervention, due to the shortened 

processes for identifying and analysing the relevant information, as opposed to 

systematic literature reviews (Ganann et al. 2010).  

 

Galiano-Castillo et al. (2016) in their RCT indicated positive results using a similar 

web-based, eight-week exercise intervention for survivors of BC post adjuvant 

therapy and/or a surgical (lumpectomy, quadrantectomy or mastectomy) 

treatment. These authors reported positive findings in relation to significantly 

improved physical function and hand grip, reduced shoulder symptoms and pain 

severity in the participants from the intervention group compared to those from 

the usual care group. The authors concluded that there are promising implications 

in the research field of self-management exercise rehabilitation after a surgery for 

BC. However, this controlled trial included only participants with only three types 

of BC surgeries and whose mean age was 47.4 and 49.2 years for the 

interventional and control groups respectively which all could limit the 
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generalisability of this results be applicable for relatively younger BC populations, 

with only these BC surgeries.  

 

1.9 Thesis Rationale 

 

 In summary, the following key points underpin the rationale for this Thesis: 

 

- Despite advancements in treating BC, evidence suggests that there is 

persistent upper limb and upper body dysfunction in survivors of BC following 

breast surgery. 

- Progressive ROM training, resistance training and weights-training offered as 

soon as possible post-surgery have been shown to be effective in treating 

shoulder and arm morbidity after surgery for BC and do not increase the risk 

of lymphoedema. 

- Self-management interventions for supporting cancer patients, in particular 

with BC, that are delivered through the internet are increasingly being utilized 

due to the convenience and accessibility that they provide to their users in 

terms of reduced time and travel costs. To date there is a limited number of 

web-based interventions for self-management of MSK consequences after 

surgery for BC (Sotirova et al. 2020).  

- The number of BC-specific interventions for post-surgical exercising is also 

very limited and these interventions so far have been presented in small-scaled 

studies only, with methodological limitations and lack of rigor and 

generalizability of their design. 

- Evidence shows that online-delivered interventions are seen as more 

acceptable by patients with BC when they provide tailored information.  

 

As outlined above, there is a need for the development of an easy-to-use 

rehabilitative intervention for patients to use in a chosen setting and at a time 

convenient to them. In view of the fact that software applications can be very 

costly to be built and developed, the research team decided to develop a web-

based intervention on a simple, already existing web-platform that can be easily 

accessed online from different desktop and mobile devices, that has optimised 
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interface, irrespectively of the device it is being accessed from. This intervention 

should also aim to maximize upper limb function after breast surgery through the 

provision of tailored information related to self-management exercise. Advice on 

the suitable time scales for these exercises, their intensity and duration are also 

of key importance for this intervention. In order to prevent or improve the post-

operative self-management of upper limb dysfunction and morbidity after breast 

surgery, factors that would need to be considered by intervention developers 

include: 

 

- The most common morbidities of the shoulder and upper limb incurred as a 

result of surgeries to the breast; 

- Engaging and effective modes of delivery of self-guided therapeutic upper 

limb exercising after surgery for BC; 

- The core types, intensity and duration of exercises that all women and men 

could perform safely, regardless of the type of surgery or surgeries that they 

have had; 

- Any specific contraindications to post-surgical exercising of the upper limb 

(e.g. drains in-situ, numbness, swelling, dizziness); 

- The major types of BC surgeries and axillary surgeries. 

 

1.10 Thesis Overall Aim 

 

The overall aim of the research is to develop, test and evaluate a personalised, 

online self-management intervention to promote post-surgical rehabilitative 

exercising of the shoulder and arm for people after surgery for BC to maximize 

functionality.  

 

1.11 Thesis Objectives 

 

The web-based intervention planning, development and testing was based on 

Yardley’s Person-based Approach (Yardley et al. 2015a, b), as shown in Figure 

1.1. The number of modules were determined from the literature review and 

secondary data analysis. The intervention prototypes and modules are expected 
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to be designed, developed and tested based on an iterative sequence of 

procedures involving an ongoing consensus and collaboration between the 

participants, the experts and the research team.  

 

The development and testing of the intervention prototypes involved an initial 

expert group meeting, a FG, a demographic questionnaire, individual think-aloud 

interviews (TAIs), online home testing and a final follow-up series of group 

interviews (GIs). The development of the intervention involved two types of 

prototypes:  PowerPoint prototypes 1 and 2 to simulate the intervention contents, 

layout and functionality (Schnall et al. 2016; Harder et al. 2017; Ramos 2017) and 

Digital prototypes 3, 4 and 5 that the researcher and the participants used in order 

to test the functionality, navigability and usability of the intervention (Groeneveld 

et al. 2019; Kip et al. 2020). The PowerPoint prototype refers to an offline “visual 

framework of the screen content and layout” (Schnall et al. 2016) that is being 

presented on PowerPoint slides. Digital prototype refers to an online functioning 

version of the intervention built and launched live on its hosting platform. Table 

1.4 shows the use of the different types of prototypes in the different phases of 

this PhD project. 

 

The following study objectives achieved the overall study aim by conducting the 

following strands of research:  

 

1.11.1 Intervention Planning 

 

- To conduct a scoping synthesis of the literature around the upper limb issues 

after surgery for BC, the perceived needs of women and men in terms of post-

surgical advice and rehabilitation and the current practices and existing 

interventions for post-operative exercise rehabilitation of the upper body and 

upper limb after surgery for BC (also based on secondary analysis of 

qualitative data transcripts);  

- To conduct a systematic literature review in order to explore how Internet self-

management interventions for cancer rehabilitation were perceived by 
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survivors of cancer after surgery and what affected the adherence, 

acceptability and satisfaction with these interventions. 

- To conduct a synthesis of the literature around the types and effectiveness of 

self-management exercises for prevention of shoulder morbidity and 

improvement of existing upper limb dysfunction in people after surgery for BC 

aiming to inform the contents of the future intervention.  

 

1.11.2 Design and Testing of the Online Intervention 

 

- The design and testing of the online intervention for self-management 

shoulder and arm exercising after a surgery for BC involving a FG and TAIs 

based on the findings from the previous objectives.  

 

1.11.3 Intervention Evaluation 

 

- To conduct home-testing and evaluation online GIs in order to assess the 

usability of the online exercise intervention for people after surgery for BC. 
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Figure 1.1 Application of the Person-Based Approach to the development of 

iEMBRACE 
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Forward 
trunk 
leaning 

 
✓ 

         

Scapulae 
asymmetry 

 
✓ 

         

Shoulder 
girdle 
rounding 

 
✓ 

         

Winging of 
scapula 

     
✓ 

    
✓ 

 

Asymmetry 
of the 
breasts 

        
✓ 

  

Nipple 
malposition 

    
✓ 

      

Nipple 
ischaemia 

    
✓ 

      

flap 
necrosis 

 
✓ 

    
✓ 

     

Dorsal skin 
flap 
necrosis 

     
✓ 

     

Dorsal 
Hernia 

     
✓ 

     

Seroma  
✓ 

 
✓ 

   
✓ 

 
✓ 

 
✓ 

   

Haematoma  
✓ 

 
✓ 

     
✓ 

 
✓ 

  

Lymphoede
ma 

  
✓ 

 
✓ 

     
 

 
✓ 

 
✓ 

Axillary 
Web 
Syndrome 

         
✓ 

 

Reduced 
ROM 

  
✓ 

 
✓ 

      
✓ 

 

Reduced 
thoracic 
posture 

         
✓ 
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Table 1.1  (Cont’d)      Types of Breast Surgery and Possible Musculoskeletal 
Morbidity 
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Shoulder 
abduction 
deficits 

          
✓ 

Shoulder 
weakness 

     
✓ 

     

Numbness   
✓ 

        

Localised 
Paresthesia  

         
✓ 

 

Sensation 
Deficits 

        
✓ 

  
✓ 

Pain   
✓ 

       
✓ 

 

Myofacial 
Pain 
Syndrome 

         
✓ 

 

Scarring    
✓ 

  
 

 
✓ 

  
✓ 

  

Infection   
✓ 

   
 

 
✓ 

 
✓ 

 
✓ 

  
✓ 

Rupture      
 

 
✓ 

    

Gel bleed      
 

 
✓ 

    

Anaplastic 
Large cell 
lymphoma 

     
 
 
 

 
✓ 

    

Keloids   
✓ 

        

Risks of / 
Need of 
further 
surgery / 
procedure 

    
 

   
✓ 

   
✓ 

Recurrence      
✓ 

   
✓ 
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Table 1.2 Types of Breast Surgery and Involved Tissues 

 

Breast Cancer Surgery 
(Definition)  

Tissues involved 

Simple/Total Mastectomy 
 
(Zurrida et al. 2011) 
 
–  Removal of the entire breast tissue.  
–  No dissection of lymph nodes or 
removal of muscle.  
–  Sometimes adjacent lymph nodes 
are removed along with the breast 
tissue. 
 

Extent of dissection: 
– Superiorly up to clavicle, 
– Laterally to the Pectoralis major lateral 
border;  
– Medially to the sternal border, and  
– Inferiorly to the infra-mammary fold  
Breast tissue along with the pectoral fascia 
(controversial) is dissected from the 
Pectoralis major. 

Modified Radical Mastectomy 
 
(Plesca et al. 2016) 
 
–  Removal of breast tissue and 
axillary lymph nodes.  
–  No removal of pectoral muscle.  
–  3 modifications:  
Patey’s  
Scanlon’s.  
Auchincloss.  

Extent of dissection:   
–  Superiorly to clavicle,  
–  Laterally to anterior margin of latissimus-
dorsi.  
–  Medially to the sternal border, and  
–  Inferiorly till the costal margin near the 

insertion of the rectus sheath.   
 
Removal of the entire breast, nipple areolar 
complex, the skin, lymph nodes level 1 to 3 
with / without partial or full removal of the 
Pectoralis Minor muscle (depending on the 
modification). 

(Halsted’s) Radical Mastectomy 
 
(Turner et al. 1981) 
(Zurrida et al. 2011) 
 
–  Most extensive type. –  Breast 
tissue, axillary lymph nodes and 
pectoral muscles are removed. 

Removal of all the breast tissue, overlying 
skin, the pectoralis major and minor 
muscles, and all the axillary lymph nodes. 
Currently, very rarely performed due to high 
mortality and morbidity. However, indicated 
for stage IV cancers where muscle and 
chest wall involvement is present. 

Skin-Sparing Mastectomy  
(+/- nipple preservation) 
 
Gonzalez and Rancati (2015) 
Simmons and Adamovich (2003) 

-Usually done if immediate reconstruction is 
to be also done. 
-Horizontal elliptical incision  
-Removal of all breast tissue including 
nipple areolar complex and 1 cm of skin; 
-Indicated for stage 2 tumours. 

Breast Reconstruction with flaps 
 
 
(Zurrida et al. 2011) 
 

Pedicled flaps 
-Latissimus Dorsi flap (Tansini) 
-Rectus Abdominis flap (Hartrampf) 
 
Free flaps  
-Free TRAM/ DIEP/ SIEA flaps 
-Superior/Inferior Gluteal artery perforator 
flaps 
-Deep Groin or Ruben’s flap 
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-Other flaps – Medial and Lateral Thigh flap, 
gracilis flap 

Implant-based Breast Reconstruction  
 
 
(Zurrida et al. 2011) 
 

-saline (salt water)  
-silicone gel  
-a combination of the two -- silicone or 
vegetable oil in the outside chamber and 
saline on the inside. 
 
The pectoralis muscle is elevated to allow 
for placement of a tissue expander beneath 
it. The muscle covers the upper portion of 
the tissue expander, and the lower portion is 
often covered by a biologic product or mesh 
to support the implant and improve contour.  

Lumpectomy / Wide Local Excision 
 
(Holmes et al. 2011) 

- The Incision can be circular, radial, sub-
areolar  
-incision near to the tumour, about 3-4cm. 
-If tumour is situated superficially – excision 
of that part of skin.  
-If tumour is deep – tumour is excised till 
pectoralis major. 

Quadrantectomy 
 
(Holmes et al. 2011) 

-Usually done for lesion in the upper outer 
and inner lower quadrants.  
-Radial incision is taken.  
-Entire breast tissue in that quadrant is 
excised till pectoral fascia.  
-Wound closed in multiple layers  

Axillary Lymph Node Dissection 
 
Soares et al. (2014) 

Three levels of axillary lymph node 
dissection: 
-Level I – removal of all tissue below the 
axillary vein and extending to the side where 
the axillary vein crosses the tendon of the 
latissimus dorsi. 
-Level II – removal of lymph nodes located 
under the pectoralis minor. 
-Level III – the most aggressive dissection 
and removes all of the nodal tissue from the 
axilla. 

Sentinel Lymph Node Biopsy  
 
Soares et al. (2014) 

-injection of one or two tracing agents into 
the breast skin or parenchyma either in the 
vicinity of the tumour or under the areolar 
plexus (higher success rates with 2 agents); 
-the tracing dye enters the lymphatic 
system; 
-observation and identifying of the first 1 or 
few lymph nodes that will receive the tracing 
agent after being injected into the tumour, 
usually confined within the lower part of the 
axilla. 
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Table 1.3 Common Side Effects from Breast Surgery and Outcome Measures 
for These  

 
 

Side Effect /causes/  

Risk Factors 

Outcome Measures 

Range of Motion: abduction, or 
flexion/abduction and external rotation, 
RTC Disease, Adhesive Capsulitis, 
Pectoralis tightness, Abnormal scapular 
positioning, Axillary Web Syndrome 
Subacromial Impingement Syndrome, 
reduced cervical ROM, Scarring at axilla.  
 
RISK FACTORS: mastectomy, 
radiotherapy and ALND 

DASH, disabilities of arm, shoulder and 
hand, Kwan’s arm problem scale, MASS, 
measure of arm symptoms survey,  

Muscle Strength, reduced grip strength, 
reduced pecs strength., reduced 
strength due to impaired latissimus-dorsi 
and sertatus-anterior muscles, Elbow 
flexion strength. 
 
RISK FACTORS: ALND, and concurrent 
radiotherapy and chemotherapy; SNB, 
radiotherapy to the chest wall and 
radiotherapy to the axilla and chest. 

DASH, disabilities of arm, shoulder and 
hand, Kwan’s arm problem scale, MASS, 
measure of arm symptoms survey  

Activities of Daily Living (avoidance of 

using affected arm, dressing/undressing, 

hobbies, sport).  

RISK FACTORS: level 2 evidence for 

ALND and radiotherapy, especially when 

the axilla was involved. 

DASH, disabilities of arm, shoulder and 
hand, Kwan’s arm problem scale, SF-36, 
short form-36, SPADI, shoulder pain and 
disability index; ULDQ, upper limb 
disability questionnaire, The functional 
assessment of cancer therapy (FACT-F)  
 

Pain (frozen shoulder pain, breast pain, 
pain during motion, arm pain, Myofascial 
pain and dysfunction, Post-mastectomy 
syndrome, etc.).  
 
RISK FACTORS: In conclusion, level 1 
evidence for ALND, radiotherapy before 
chemotherapy, and the administration of 
zoledronic acids (more in case of 
delayed administration)  

MPQ, McGill pain questionnaire, CPAQ, 
Chronic Pain Acceptance Questionnaire, 
DASH, disabilities of arm, shoulder and 
hand, Kwan’s arm problem scale, MASS, 
measure of arm symptoms survey, 
SPADI, shoulder pain and disability index; 
NPRS, numeric pain rating scale, VAS, 
visual analogue scale  

Lymphedema: (swelling of the tissues in 

different body regions as a result of 

dysfunction of the lymphatic system) 

RISK FACTORS: ALND, radical 

Tape measurement, LBCQ, lymphedema 
BC questionnaire, LEFT-BC, 
Lymphedema Evaluation Following 
Treatment for BC;  
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mastectomy, radiotherapy to the axilla, 

concurrent radiotherapy and chemo- 

therapy, and radiotherapy before 

chemotherapy  

HRQoL (health-related quality of life is 
the impact that health has on a person’s 
physical, mental and emotional health) 

RISK FACTORS: negative psycho-social 
as a result of reduced or poor physical 
functioning as a result of a surgery for 
BC 

QLQ-C30-BR23, FACT-G-B, functional 
assessment of cancer therapy – general – 
breast, FLIC, Functional living index – 
cancer,  

 

 

Table 1.4 Intervention Prototypes Used for the Development of iEMBRACE  

    

    

Number of 
Prototype 

Type of Prototype: 
PowerPoint / Digital 

Used during what phases / 
activities of the PhD 

1 PowerPoint Prototype Qualitative Secondary Data 
Analysis, Key Guiding Principles 

2 PowerPoint Prototype Expert Group Meeting 
Focus Group Meeting 

3 Digital Prototype IT – Building 
Pre-launch testing 

4 Digital Prototype Think-Aloud Interviews 
Home Interaction/Testing 

5 Digital Prototype Online Group Evaluation 
Final IT Refinement 
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CHAPTER 2 

Stretching and Strengthening Exercises After Surgery for 

Breast Cancer as Future Contents of the Intervention –  

a Synthesis of Reviews 

 

                                     2.1 Abstract 
 
 

Background 

Reduced strength and reduced ROM can persist for years and are very common 

complaints by patients after surgery for BC. Based on these findings we focused 

our synthesis of reviews on the types and effectiveness of self-management 

exercises for prevention of shoulder morbidity and improvement of upper limb 

dysfunction in people after surgery for BC.  

 

Methods 

In this synthesis of reviews, the results of nine systematic and Cochrane reviews 

about post-operative exercising after surgery for BC were explored in depth and 

synthesised in order to fulfil the above-mentioned aims. 

 

Results 

The results from the synthesis of the literature showed a clear distinction between 

the exercise regimens for the immediate and the long-term shoulder and arm 

rehabilitation after surgery. Therefore, the exercise routines after breast surgery 

were synthesised to be three main types: 1) exercises to support the immediate 

post-operative recovery, 2) stretching and ROM exercises for the medium to 

longer-term post-operative period, 3) strengthening exercises for the medium to 

longer-term post-operative period. The exercise sessions should be performed 

three to five times daily, seven days a week, with warm-up and cool down 

exercises before and after the main exercise session consisting of gentle 

stretching and ROM exercises, for at least one month after the surgery to prevent 

MSK complications to the upper limb as a result of the breast surgery. 
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                                  2.2 Introduction 
 
 

Chapter 2 describes the early planning phase of the intervention design and 

development which included a synthesis of reviews in order to: 1) identify 

common post-surgical upper limb exercise interventions, 2) explore the 

parameters of these interventions in terms of their frequency, intensity and 

duration, and 3) differentiate between exercises used in the acute post-operative 

period and exercises used in the longer term. Findings were used to inform 

selection of the most common and effective (in terms of effect sizes) exercises 

across the different studies to be included in the intervention. 

 

2.2.1 Current Guidelines for Post-Operative Upper Limb Exercising After 

Surgery for Breast Cancer 

 

Harris and colleagues (2012) published their evidence-based Clinical Practice 

Guidelines (CPGs) for rehabilitation of patients with BC. These CPGs identified 

and critically appraised 19 CPGs for management of the physical consequences 

of or undergoing treatment for BC. They also provided recommendations for 

updating existing CPGs and for the publishing of specific CPGs for BC 

rehabilitation. In terms of recommendations for post-surgical exercising, these 

CPGs clearly outline that gentle ROM exercises should be started the first day 

after surgery and continued daily throughout the first post-operative week. 

According to these guidelines, at one week post-operatively gentle ROM 

exercises should be replaced by active stretching exercises for restoration of full 

shoulder and arm ROM which is expected to return by six to eight weeks post-

operatively (Harris et al. 2012). Only at that stage should light strengthening, 

resistance or isometric exercises be commenced and gradually progressed, 

starting with light free weights of 0.5 to 1 kg or with light resistance bands (Harris 

et al. 2012). However, from the outlined guidelines it becomes evident that this 

information is not specific, but rather too general. It does not include clear 

direction describing specific exercise parameters. Therefore, there is a need for 

further research in the form of a literature review to look at more specific and 

prescriptive exercise regimens after surgery for BC. 
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2.3 Aim 
 

 

This synthesis of reviews aims to explore the different rehabilitative approaches 

for upper limb morbidities and dysfunction after surgery for BC and the presence 

and effectiveness of detailed exercise parameters for upper limb recovery after 

these surgeries.  

 

 
2.4 Methods 
 

2.4.1 Searches 

 

This synthesis of reviews was conducted by one reviewer (MS) by searching 

PubMed, Google Scholar and the Cochrane Library for relevant systematic 

reviews in the field of post-surgical exercising after surgery for BC. Manual hand-

searches of the reference lists of relevant articles were also completed. An 

example of the used search strategy for PubMed can be found in Appendix A. 

The search was limited to systematic reviews, published in the last 15 years 

(2005-2020) in English Language only. The search was limited to the last 15 years 

in order to focus on the most recent best available evidence on exercise 

interventions that were implemented and effective after BC surgery.  

 

 

 

2.4.2 Key Words 

 

The key search terms used included shoulder, exercise, breast cancer, surgery, 

systematic review. A full list of the search concepts and key words used is 

presented in Table 2.1. The truncation symbol (*) and Boolean terms (AND, OR) 

were applied in order to combine the different search concepts. 
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2.4.3 Data Extraction 

 

After identifying the relevant systematic reviews that were published since 2005 

until the present, details of the interventions that were used across the included 

studies in these reviews were extracted by one reviewer (MS) using a data 

extraction table (Table 2.2). The data extracted included information on the main 

findings and conclusions of the systematic reviews and details of the included 

interventions across each of the included studies within each review in relation to: 

types of exercises used, intervention duration, weekly frequency of engagement 

with the interventions and duration of interventional sessions.  

 

2.4.4 Data Synthesis 

 

The current synthesis of reviews was conducted using a narrative synthesis 

approach as recommended by Popay et al. (2006) for systematic reviews 

containing a wide range of quantitative and or qualitative findings where other 

entirely quantitative or qualitative synthesis approaches would not be applicable.  

 

2.4.5 Risk of Bias Assessment 

 

The current synthesis focused on identifying the common exercises for post-

surgical rehabilitation, and not to analyse the quality of the included systematic 

reviews. Therefore, no assessment of risk of bias was conducted. However, 

synthesising peer-reviewed published systematic reviews was deemed 

appropriate in order to obtain a large volume of evidence that is of high quality 

and rigour (Smith et al. 2011). 
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2.5 Results 

 

2.5.1 Synthesis of the Evidence for Commonly Used Exercises – 

Effectiveness and Side Effects 

 

Nine systematic reviews reporting outcomes related to post-operative exercising 

were identified. These systematic reviews included studies with various 

rehabilitation programmes, predominantly including active and active-assisted 

shoulder and elbow exercises, progressive strengthening training and aerobic 

exercises. The interventions that were reported within the reviews (Table 2.2) 

included various durations, used a range of exercise equipment or no equipment, 

and were based in different settings, but predominantly in supervised gym or 

community-based settings. The exercise protocols across the reviews generally 

followed parameters that are recommended by guidelines related to post-surgical 

recovery of oncology patients and specific CPGs related to BC (Harris et al. 2012; 

Rainsbury and Willett 2012; BC Agency 2016). These exercise parameters will 

be discussed in detail with examples given below. 

 

The effectiveness of stretching and ROM upper limb exercises after surgery for 

BC in improving shoulder and arm mobility and functionality was confirmed across 

a number of the reviews (Juvet et al. 2009; Chan et al. 2010; McNeely et al. 2010; 

Loh and Musa 2015). Chan et al. (2010) and Loh and Musa (2015) also concluded 

that positive effects on shoulder mobility after exercising are present irrespective 

of the starting time and duration of the exercise intervention. Moreover, Shamley 

et al. (2005) and Juvet et al. (2009) suggested that early versus delayed shoulder 

exercising did not result in any significant between-group changes. The review by 

Shamley et al. (2005) did not support or provide evidence that delaying post-

operative exercising may lead to shoulder or arm long-term functional deficit. 

Likewise, Juvet et al. (2009) did not report any between-group differences in the 

effects of starting immediate post-operative exercising versus starting the 

exercises on day eight post-operatively. However, other reviews supported early 

post-operative exercise (McNeely et al. 2010; Loh and Musa 2015). Regarding 
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the short-term recovery of shoulder flexion ROM, 10 studies from the Cochrane 

review by McNeely et al. (2010) found evidence that early exercising after surgery 

was more effective than the delayed exercising. Moreover, in the systematic 

review of reviews by Loh and Musa (2015) the researchers found that early 

exercise versus delayed exercising was more favourable in improving shoulder 

ROM and wound healing with increased wound-drainage volumes in one of the 

analysed reviews which analysed this outcome measure. Furthermore, Chan et 

al. (2010) found that although no significant differences were found between early 

and delayed exercising, most of their reviewed interventions involved immediate 

commencement of the post-operative exercising protocol.  

 

Strengthening exercises were included in most of the interventions and were 

gradually progressed from little or no weights or resistance to progressions that 

were within pain limits (McNeely et al. 2010; Paramanandam and Roberts 2014) 

or with a pre-set pace of progression (McNeely et al. 2006; Chan et al. 2010; 

McNeely et al. 2010; Paramanandam and Roberts 2014). All systematic reviews 

that investigated outcomes related to upper body strength (most of the reviews 

within this synthesis) reported statistically significant positive effects of 

strengthening exercises. Weight training was more effective versus no exercising, 

however, aerobic training or stretching exercises alone achieved some positive 

effects (McNeely et al. 2006; Cheema et al. 2008; Juvet et al. 2009; 

Paramanandam and Roberts 2014; Loh and Musa 2015). Resistance training 

proved to be more effective than ROM exercises or control non-exercise groups 

(Cheema et al. 2008; Juvet et al. 2009; McNeely et al. 2010), as well as post-

operative isometric versus delayed home exercises (Chan et al. 2010).   

 

Aerobic exercise interventions across the reviews were performed with and 

without gym equipment. Some aerobic components involved walking only 

(McNeely et al. 2006; Paramanandam and Roberts 2014) or freedom to move the 

upper limb within pain limitations (Shamley et al. 2005). In terms of equipment 

used for aerobic exercising, the most frequently reported machines included 

treadmills, cross-trainers, cycle ergometers, rowing machines or trampolines 

(McNeely et al. 2006; Pastakia and Kumar 2011). Aerobic intervention 
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components were typically applied in combination with other ROM exercises 

(McNeely et al. 2010) or combined with resistance exercises (Juvet et al. 2009; 

Pastakia and Kumar 2011). However aerobic exercises were also solely used as 

interventions for exercising after surgery (McNeely et al. 2006; Cheema et al. 

2008; Juvet et al. 2009; Pastakia and Kumar 2011) or as warm-up and cool-down 

components of the interventions (Pastakia and Kumar 2011; Paramanandam and 

Roberts 2014). Compared to no exercising at all, aerobic training showed to be 

positively effective (McNeely et al. 2006; Pastakia and Kumar 2011). However, 

aerobic exercising in combination with resistance or strengthening training, or 

solely resistance or strengthening interventions improved outcomes related to 

strength, ROM, Quality of Life (QoL) and function significantly more, compared to 

aerobic training alone, and more specifically, improved leg strength (P<0.001), 

chest strength P<0.001) and lean body mass (P=0.015), as described by Cheema 

et al. (2008).  

 

In relation to side effects of post-operative upper limb exercising, the majority of 

the systematic reviews in this area reported that the risks, severity and incidence 

of BC-related lymphoedema are not increased as a result of exercising (Cheema 

et al. 2008; Juvet et al. 2009; Chan et al. 2010; McNeely et al. 2010; 

Paramanandam and Roberts 2014; Loh and Musa 2015). McNeely et al. (2010) 

and Loh and Musa (2015) concluded that early exercising may lead to significantly 

increased volumes of wound drainage, with standardized mean difference = 0.31 

ml; and increased wound drainage duration with weighted mean difference 

increase of additional 1.15 days (McNeely et al. (2010). Worth noting is that while 

some authors perceived increased wound drainage as a precaution (McNeely et 

al. (2010), others have linked increased wound drainage volumes to increased 

wound healing (Loh and Musa 2015). Side events such as mild short-term back 

injuries, wrist injuries, lower-leg and ankle injuries and shoulder or rotator cuff 

injuries as a result of the exercising interventions were reported across some 

studies (McNeely et al. 2006; Cheema et al. 2008). However, the same authors 

(McNeely et al. 2006; Cheema et al. 2008) did state that these side events were 

not considered as serious or persistent. No other long-lasting side events were 
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reported across the systematic reviews as a result of upper limb exercising after 

surgery for BC. 

  

2.5.2 Types of Upper Limb ROM Exercises for the Acute Post-Operative 

Recovery Period With no Equipment 

 

As per guidelines (Harris et al. 2012) and according to the evidence provided by 

Cheville and Tchou (2007), Chan et al. (2010) and McNeely et al. (2010), the 

most commonly prescribed protocol of upper limb exercises immediately after 

surgery for BC would start the day after the surgery and would last for at least 

one to two weeks in the acute post-operative period, continuing for one month to 

six weeks during the sub-acute recovery phase. 

 

2.5.2.1  Exercises for the Acute Post-Operative Period – Types 

 

The summarised acute post-operative exercise protocols reviewed in the current 

synthesis most commonly included gentle ROM exercises: shoulder shrugs, 

forward and backward shoulder circles, active-assisted and active shoulder 

internal and external rotation, pendulum shoulder exercises, elbow flexion 

combined with shoulder flexion and shoulder abduction <90° and wall climbs with 

shoulder flexion or with shoulder abduction <90°. All of these gentle ROM 

exercises are regarded as suitable for at least one week after operation or until 

drain removal, before being progressed to more advanced ROM exercises and 

the initiation of light resistance and strengthening exercises in the sub-acute and 

long-term recovery phases (Harris et al. 2012).  

 

It was suggested that adjacent joints to the shoulder should also be exercised in 

order to avoid loss of grip strength and to increase the lymphatic drainage using 

the following exercises: wrist flexion and extension, hand squeezes, head and 

neck rotation and side flexion (Harris et al. 2012). Furthermore, a general 

recommendation for shoulder and arm recovery after surgery for BC is for the 

patient to make full functional use of the upper limb on their affected side, as 

tolerated, within pain limitations as soon as possible after the surgery (McKenzie 
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and Kalda 2003; Kilbreath et al. 2006; Ohira et al. 2006; The National 

Lymphedema Network 2008a, 2008b).  

 

2.5.2.2  Frequency, Duration and Intensity of the Exercises for the Acute Post-

Operative Period 

 

During the first post-operative week (the acute post-operative period), most 

exercise protocols recommend performing the exercises daily, seven days a 

week, between three to five times per day (Shamley et al. 2005; Chan et al. 2010; 

McNeely et al. 2010). The widely accepted amount of exercising per day is 

considered to be two to three sets of exercises at a time with eight to ten 

repetitions of each exercise (Chan et al. 2010; McNeely et al. 2010). Timewise, 

each of the three to five exercising sessions per day in the acute post-operative 

period is recommended to take between five to seven minutes in the first one or 

two days (Chan et al. 2010) and 10 to 15 minutes per session in the following 

days until the drains are removed (McNeely et al. 2010). Therefore, it can be 

concluded that with time progression after surgery, exercising times are also 

increased (McNeely et al. 2010). 

 

2.5.3 Types of Upper Limb Exercises for the Sub-Acute and Long-Term 

Post-Operative Recovery Period with No Equipment 

 

The CPGs by Harris et al. (2012) recommend active and active-assisted ROM 

and stretching exercises during the first six to eight weeks and a combination of 

stretching and, very importantly, strengthening exercises in the sub-acute and 

long-term recovery phases, after the first month after operation. The current 

synthesis of systematic reviews identified two main types of exercises that 

emerged in the literature and according to the CPGs: ROM exercises and 

strengthening exercises suitable in the sub-acute and long-term recovery phases.  
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2.5.3.1 Sub-Acute and Long-Term ROM Exercises – Types 

 

At one week post operation or after removal of drains for at least three to four 

more weeks, the literature supports the implementation of the following exercises 

within pain limits and with no resistance: active shoulder flexion and shoulder 

abduction <100° with or without using a wall (McNeely et al. 2010). The patient 

can also include elbow winging with hands behind the neck i.e. elbow push-backs, 

shoulder circles – backwards and forwards, the “W” exercise for stretching of the 

pectoralis muscles i.e. shoulder-blade squeezes in standing or in a sitting position 

(McNeely et al. 2010), active-assisted internal and external rotation (McNeely et 

al. 2010) and functional use of the affected upper limb (McKenzie and Kalda 2003; 

Kilbreath et al. 2006; Ohira et al. 2006; The National Lymphedema Network 

2008a, b). 

 

According to the CPGs by Harris et al. (2012), survivors of BC are recommended 

to continue with ROM exercises until full ROM is restored. Hidding et al. (2014) in 

their systematic review reported that reduced shoulder and arm ROM can persist 

for up to one year in one-third of the patients after treatment for BC. Therefore, if 

symptoms persist after the sub-acute period of one month post-surgery, patients 

are advised to continue with the above described basic ROM exercises (McNeely 

et al. 2010). They can gradually add on the following exercises within their pain 

limits: elbow push-backs for active shoulder flexion, shoulder abduction >100° 

(with or without the wall), horizontal shoulder abduction and chest rotation using 

a cane and chest-wall stretches (Chan et al. 2010; McNeely et al. 2010; Pastakia 

and Kumar 2011).  

 

2.5.3.2  Sub-Acute and Long-Term Strengthening Exercises – Types 

 

As per the CPGs recommended by Harris et al. (2012), resistive exercises can 

be started at least four weeks after surgery with little or no weights and progressed 

as tolerated. The literature supports commencement of strengthening exercises 
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using resistance bands, free weights or isometric exercises. There is a large 

amount of high-quality evidence that demonstrates that resistance training and 

weight training improve upper limb strength and do not increase risks for 

lymphoedema after surgery for BC (McNeely et al. 2006; Cheema et al. 2008; 

Juvet et al. 2009; Chan et al. 2010; McNeely et al. 2010; Pastakia and Kumar 

2011; Paramanandam and Roberts 2014; Loh and Musa 2015). Depending on 

the muscle strength deficits, either resistive, free-weights or isometric exercises 

can be applied in doing shoulder flexion, abduction, internal or external rotation 

and scapular retraction (Cheville and Tchou 2007; Chan et al. 2010; McNeely et 

al. 2010; Pastakia and Kumar 2011; Paramanandam and Roberts 2014; Loh and 

Musa 2015). Strengthening exercises have been proven to be effective also as 

part of home-based exercise programmes (Juvet et al. 2009; Chan et al. 2010; 

McNeely et al. 2010; Pastakia and Kumar 2011).  

 

2.5.3.3 Sub-Acute and Long-Term Intervention Duration periods 

 

The duration of the interventions across the systematic reviews in this synthesis 

of reviews lasted between seven days and two years (Table 2.2). The most 

common intervention duration across the systematic reviews was eight weeks 

(McNeely et al. 2006; Cheema et al. 2008; Juvet et al. 2009; Paramanandam and 

Roberts 2014) and 12 weeks (McNeely et al. 2006; Juvet et al. 2009; Chan et al. 

2010; McNeely et al. 2010; Pastakia and Kumar 2011; Paramanandam and 

Roberts 2014).  

 

2.5.3.4 Sub-acute and Long-Term Interventions Intensity (Repetitions and 

Duration of Sessions) 

 

The intensity and the duration of the intervention sessions was dependent on how 

soon after the operation the exercises were performed (Shamley et al. 2005; 

Juvet et al. 2009). Session durations across the systematic reviews ranged 

between 10 minutes and 90 minutes (Cheema et al. 2008; McNeely et al. 2010). 

However, analysis of the described session durations across the interventions in 

the two reviews that explicitly analysed sub-acute and long-term session 
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durations, did not show clear correlation between elapsed time since surgery and 

increased exercising times. Some of the interventions suggested 40-90 minutes 

of exercising after two and more weeks post-operatively (Cheema et al. 2008) 

and 50-90 minutes session duration three to four weeks after surgery (McNeely 

et al. 2010), whereas other interventions contained shorter durations of 15-30 

minutes for exercising four months to 60 months after surgery (Cheema et al. 

2008). A summary of the session durations and intensity across the studies within 

the synthesised reviews is presented in Table 2.2. The most common duration of 

exercising sessions was 20 to 30 minutes per day (Cheema et al. 2008; Chan et 

al. 2010; McNeely et al. 2010; Pastakia and Kumar 2011). The most commonly 

prescribed number of repetitions per exercise across the majority of the 

systematic reviews was two to three sets of an exercise including eight to ten 

repetitions (McNeely et al. 2006; Cheema et al. 2008; McNeely et al. 2010; 

Pastakia and Kumar 2011; Paramanandam and Roberts 2014). Some exercise 

protocols also specified the number of exercises to be performed per session 

which ranged between four progressive resistance exercises (McNeely et al. 

2006) and 11 whole-body exercises for the core and for the upper and lower limbs 

(Cheema et al. 2008). 

 

2.5.3.5 Sub-Acute and Long-Term Weekly Engagement with Interventions 

 

The frequency of exercising per week seemed to be dependent on whether or not 

the intervention was taking place in the immediate post-operative period (Table 

2.2). The immediate post-surgical exercise interventions that were analysed 

within the studies across the synthesised reviews usually took place in an 

inpatient setting and usually were prescribed to their participants daily for a period 

of at least one week (Shamley et al. 2005; Chan et al. 2010; McNeely et al. 2010). 

However, considering interventions during the long-term post-operative recovery 

period that were longer than one week, the most commonly prescribed weekly 

frequency of ROM and strengthening exercising across the systematic reviews 

was two (Juvet et al. 2009) and three times per week (McNeely et al. 2006; 

Cheema et al. 2008; McNeely et al. 2010; Pastakia and Kumar 2011; 

Paramanandam and Roberts 2014).  
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2.6 Discussion 

 

The evidence from this review suggests that in the acute post-operative period 

predominantly ROM exercises and functional use of the upper limb should be 

utilised for the upper limb recovery, as opposed to strengthening exercises. These 

findings were also supported by a recent systematic review by Ribeiro et al. 

(2019) concerning only early rehabilitation approaches post-surgery. This review 

found moderate levels of evidence to support the early use of ROM exercises 

alone or ROM exercises combined with strengthening exercises after BC surgery, 

as opposed to the low level of evidence for the use of strengthening exercises 

alone to assist functional recovery post-operatively (Ribeiro et al. 2019).  

 

The duration of the post-operative upper limb rehabilitation exercise sessions per 

day was synthesised to be around 20 to 30 minutes per day. This duration of daily 

upper limb exercising was also supported by the evidence presented by Chen et 

al. (2020) who found that regular daily shoulder and arm exercising of 30 minutes 

can reduce the severity of upper limb morbidity in relation to the QoL of survivors 

of BC after their surgery. Interestingly, this study showed that the severity of the 

upper limb symptoms could be impacted depending on whether or not survivors 

of BC performed their rehabilitation exercises for 30 minutes or less, with 

correlation indicating that the more severe the symptoms were, the less time had 

been spent on regular exercising. However, the findings from this synthesis 

should be treated with caution because there was a lack of baseline data 

concerning the severity of symptoms and QoL, which considerably reduced the 

interpretation of the comparison data regarding these outcomes.  

 

In terms of length and duration of the post-operative rehabilitative period, this 

review identified that the most common duration of interventions across the 

synthesised reviews was between 8 and 12 weeks. However, research has 

shown that MSK dysfunction and morbidity can persist for a year (Hidding et al. 

2014; Rafn et al. 2018) and occasionally for up to five years after surgery 
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(Blackburn et al. 2016; 2017). Moreover, Rafn et al. (2018) suggest that 49% of 

their participants had present arm morbidity at 12 months after BC surgery. In 

order for these consequences to be addressed, an extended physiotherapy 

follow-up may be needed in some cases, despite of the set norm for exercising 

interventions between 8 and 12 weeks. A recent RCT by Rafn et al. (2018) 

showed 90% retention of their participants to their physiotherapy surveillance 

consisting of five physiotherapy visits over the course of one year, with a long-

term adherence to attending all five visits achieved to be 76% of the participants. 

This shows that long-term physiotherapy can be adhered to by people after BC 

surgery in order to have a follow-up of their long-term functional and MSK 

recovery and where necessary, to have a further physiotherapy exercise input to 

improve these outcomes.   

 

Formal assessment of the methodological quality of the included systematic 

reviews (e.g., using the AMSTAR tool) was not conducted since the purpose of 

the current synthesis of reviews was to synthesise the evidence of the literature 

concerning a very specific research question regarding the commonly used 

stretching and strengthening exercises for rehabilitation after BC surgery, their 

effectiveness and their treatment parameters. The authors of this synthesis of 

reviews assumed that the evidence contained in the identified systematic reviews 

was of acceptable quality due to a number of facts: firstly, all analysed systematic 

reviews were published in peer-reviewed relevant scientific journals. Secondly, 

six out of the nine reviews within this synthesis analysed only RCTs which 

suggests more robust evidence of the accuracy of the treatment effects of the 

analysed interventions (McAuley et al. 2000; Gludd, 2006). The three reviews that 

did not analyse solely RCTs (Cheema et al. 2008; Paramanandam and Roberts 

2014; Loh and Musa 2015), included different study designs of predominantly 

clinical trials, however, they all included RCTs as well.  
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2.7 Conclusion 

 

According to the evidence above, an immediate upper limb exercising intervention 

after surgery for BC should be commenced the day after surgery, involving gentle 

passive, active assisted and active ROM exercises, performed three to five times 

a day, within pain limits and performed in two or three sets of exercises of eight 

to ten repetitions. Post-operatively, survivors of BC should be encouraged to use 

the upper limb on the affected side functionally as long as shoulder flexion or 

abduction are <90° at least during week one post operatively or until drains are 

removed. A longer-term exercise intervention is supported by the literature to be 

effective if it lasts at least eight weeks, involves progressive strengthening weight-

training or resistance exercises and full active ROM exercises that are performed 

at least two to three times per week for a duration of 20 to 30 minutes at a time. 

Immediate and long-term exercising after surgery for BC has not been reported 

to lead to serious long-lasting side effects and does not increase the risks or 

incidence of lymphoedema.  

 

Once it was identified that short- and long-term exercising is necessary for upper 

limb recovery after surgery for BC, the next step was to plan the building of an 

online self-management intervention that would present these exercises in an 

engaging and effective way to its users. Therefore, the next chapter (Chapter 3) 

presents a systematic review that explored the literature to determine what 

features and components of online interventions for cancer exercise rehabilitation 

facilitate the adherence, acceptance and satisfaction with self-management 

online interventions. 
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Table 2.1 Search Terms, Concepts and Medical Headings  
 
 

Search 
CONCE
PTS 

Key Words 

1) Shoulde
r 

(Upper limb*)) OR (upper extremity)) OR (arm)) OR (axilla)) 
OR (shoulder)) OR (shoulder joint)) OR (upper extremity)) 
OR (upper extremity)) OR (upper body)) OR (upper body)) 

2) Exercis
e 

(Exercise) OR (Cool-Down Exercise)) OR (Warm-Up 
Exercise)) OR (Plyometric Exercise)) OR (Exercise 
Movement Techniques)) OR (Exercise Therapy)) OR 
(Resistance Training)) OR (Muscle Stretching Exercises)) 
OR (Resistance exercises)) OR (Physical Therapy 
Modalities)) OR (Rehabilitation)) OR (Range of Motion)) OR 
(stretch*)) OR (strength*)) OR (physical therap*)) OR 
(physiotherap*)) OR (range of movement)) OR (exercis*)) 
OR (muscle strength*)) OR (rehab*)) OR (exercise 
program*)) OR (rehab program*)) 

3) Breast 
cancer 

(breast cancer)) OR (breast neoplasm)) OR (breast tumour)) 
OR (breast tumor)) OR (breast carcinoma)) OR (intraductal 
carcinoma)) OR (ductal carcinoma in-situ)) OR (ductal 
carcinoma)) 

4) Surgery (General Surgery)) OR (Surgical Procedure*)) OR (Operat*)) 
OR (Postoperative)) OR (surg*)) OR (mastectomy)) OR 
(excision)) OR (resection)) OR (local excision)) 

5) System
atic 
review 

(Systematic review)) OR (review) 
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Table 2.2 Systematic Reviews on Effectiveness and Parameters of Exercises After Surgery for BC 
 

AUTHOR / 
YEAR 

TITLE INTERVENTION (exercise types 
and parameters) 

MAIN FINDINGS 

Shamley 
et al. 
 
 
2005 

Delayed versus 
immediate 
exercises 
following surgery 
for breast cancer: 
a systematic 
review  

Interventions overall intensity: 
Progressed intensity or ROM 
exercises (2 studies) 
 
Periods of delays in exercising post-
op: 
5 days (2 studies) 
6 days (2 studies) 
7 days (3 studies) 
8 days (2 studies) 
12 days 2 studies) 
3/6/14 days (1 study) 
 
 
Types of exercises: 
 - Delayed versus immediate 
exercises 
- complete immobilisation 
- free movements within pain limits 
- graded exercise regimens 
- unlimited arm movements 
 

12 RCTs included in the review. 
 
Seroma incidence:  
-Favour of delaying exercise post-op for 1 week 
versus immediate exercise (p = 0.00001) 
- 27% sustained seroma formation after delayed 
exercise versus 46% who exercised immediately 
after their surgery. 
 
Drainage volume: 
-Lower drainage volume after delayed exercise 
versus immediate exercise 
- However, no between-group statistically 
significant differences (p = 0.12) 
 
Hospital stay: 
- No evidence for reduced hospital stay from 
delayed exercising: 
- No between-group statistically significant 
differences between delayed and immediate 
exercisers (p = 0.3). 
 
Long-term damage to shoulder or arm from 
delaying exercise: 
The review does not support or provide evidence 
that delaying post-operative exercising may lead to 
shoulder or arm long-term damage. 
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McNeely 
et al. 
 
 
 
2006 

Effects of 
exercise on 
breast cancer 
patients and 
survivors: a 
systematic review 
and meta- 
analysis.  

Frequency per week:  
2 x (3 studies) 
3 x (5 studies) 
4 x (1 study) 
5 x (1 study) 
3-5 x (2 studies) 
5-6 x (1 study) 
2-5 x (1 study) 
 
Intervention Duration: 
6 weeks to 6 months  
(1 study) 
7 weeks (1 study) 
8 weeks (2 studies) 
10 weeks (1 study) 
12 weeks (3 studies) 
13 weeks (1 study) 
15 weeks (2 studies) 
26 weeks (1 study) 
6 months (1 study) 
-duration not stated (1 study) 
 
Types of exercises: 
-aerobic (walking, cycle ergometer) 
- progressive resisted (tubing, 
weights – 2-3 sets of repetitions) 
-weights – 7 exercises x 2 sets of 12 
repetitions 
- upper limb weight training 
systematically from the lightest to 
heavier from 1 to 3 sets of 8 to 10 
repetitions. 
- progressive resistance exercises 
with bands and tubes of 4 x upper 
limb exercises x 2 sets x 8-10 
repetitions. 
 

14 RCTs included in the review (717 participants). 
 
Significantly improved: 
-QoL 
- physical functioning and well-being (effect size = 
0.84) 
- peak oxygen consumption ≈ 1 metabolic 
equivalent improvement in fitness 
- reduced fatigue symptoms (effect size = 0.72) 
. 
 
Reported Side effects: 
-back injury 
-shoulder tendinitis 
- wrist injury 
- lower-leg injury 
- ankle injury 
-increased fatigue 
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Cheema 
et al.  
 
 
2008 

Progressive 
resistance 
training in breast 
cancer: a 
systematic review 
of clinical trials.  

Frequency per week (resistance 
training):  
2 x (2 studies) 
3 x (8 studies) 
 
Intervention Duration: 
6 weeks (1 study) 
8 weeks (5 studies) 
16 weeks (1 study) 
17 weeks (1 study) 
20 weeks (1 study) 
6 months (1 study) 
 
Session duration: 
20 mins. (1 study) 
 
Types of exercises: 
- 2-3 sets/exercise x 8-12 
repetitions/set 
- 6 upper body exercises x 2-3 sets 
of 10 repetitions/set 
- 10 full-body exercises x 1-3 sets of 
8-12 repetitions/set 
- 8 full-body exercises x 1-3 sets of 
8-12 repetitions/set 
- 7 exercises x 2 sets of 12 
repetitions/set 
- 6 upper body exercises x 2-3 sets 
of 10 repetitions/set 
- 11 full-body exercises x 1-3 sets of 
12-15 & 8-12 repetitions/set 
- 9 full-body exercises x 1-3 sets of 
8-10 repetitions/set 
- 9 full-body exercises x 2 sets of 8-
12 repetitions/set 
 
Equipment used: 
-dumbbells 

12 articles, describing 10 Trials included in the 
review (5 RCTs) 
 538 female participants across the studies 
 
Exercise compliance ranged between 75.9% and 
97.1%. 
 
-Full-body progressive resistance training 
significantly improved upper body strength. 
- Aerobic training combined with resistance training 
significantly improved upper body strength. 
- 8 weeks of training improve upper body muscle 
endurance and flexibility of the affected and non-
affected after surgery shoulder joints. 
- Progressive resistance training compared to 
aerobic training alone, improved with statistical 
significance upper and lower-body strength.  
- Progressive resistance training alone can 
improve with statistical significance self-esteem 
and aspects of QoL. 
 
 
Reported side effects: 
-no worsening of lymphoedema due to exercising 
- back injury 
- wrist injury 
- ankle injury 
- leg pain 
- heel spurs 
- rotator cuff injury 
- no reported long-term serious side events. 
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- barbells 
- cable pulleys 
- machine weights 
- wrist weights (1 study) 
- Flexibands (1 study) 
- all resistance bands, dumbbells 
and machine weights. 

Juvet et 
al.  
 
 
2009 

 

Rehabilitation of 
breast cancer 
patients. 

Physiotherapy-PT (4 studies 
excluding lymphoedema treatments) 
and Physical activity-PA, (15 studies 
during and after cancer treatment). 
 
PT-Frequency per week (during and 
after cancer treatment): not 
specified 
 
PT Duration (during and after cancer 
treatment): 
6 weeks (1 study) 
8 weeks (1 study) 
Duration not known (2 studies)  
 
PT-Session duration (during and 
after cancer treatment): not 
specified 
 
PT-Types of exercises (during and 
after cancer treatment): 
-immediate versus delayed post-op 
exercising (1 study) 
-immediate + home versus delayed 
at home post-op exercising (1 study) 
- short-term vs long-term delayed 
exercises (1 study) 
- pectoral stretching (1 study) 

 
PA-Frequency per week (during and 
after cancer treatment):  

54 articles, describing 46 RCTs included in the 
review 
5645 participants across the studies 
7 studies investigated Physiotherapy 
11 studies (15 articles) investigated different kinds 
of exercises 
 
Physiotherapy: 
-Improved shoulder mobility after immediate 
exercising + home exercising (1 study) 
- Physiotherapy did not increase lymphoedema or 
post-operative complications (1 study) 
-Pectoral stretching did not have an effect on 
shoulder function, QoL and swelling of the arm  
(1 study) 
- No significant between-group differences 
between immediate shoulder exercising and 
delayed exercising after 8 days post-operatively (1 
study).  
-Significantly improved shoulder function after 
physiotherapy (6 to 8 weeks post-operatively), 
compared to no physiotherapy (1 study). 
  
 
Physical activity: 
-QoL can be significantly improved after primary 
cancer treatment by physical activity (4 studies) 
- Fatigue can be significantly reduced after primary 
cancer treatment by physical activity (3 studies) 
 
Reported Side effects: 
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3 x (1 study) 
2 x (3 studies) 
 
PA Intervention Duration:  
(during and after cancer treatment): 
6 weeks (1 study) 
8 weeks (1 study) 
12 weeks (5 studies) 
15 weeks (1 study) 
26 weeks or 6 months (5 studies) 
Between 9 to 24 weeks (median, 17 
weeks) –  
(2 studies) 
 
PA-Session duration (during and 
after cancer treatment): not 
specified 
 
PA-Types of exercises (during and 
after cancer treatment): 
-home-based (instructions via 
telephone) – (1 study) 
- home-based (2 studies) 
- weight training (3 studies) 
- short-span moderate activity into 
daily activities  
(1 study) 
- aerobic training (2 studies) 
- combined aerobic + resistance 
training (3 studies) 
- standard PA recommendations 
- standard PA recommendations + 
printed materials + pedometer  
(2 studies) 
- self-management vs supervised 
exercise (1 study) 
- supervised group exercise (1 
study). 

- immediate physical activity after cancer treatment 
(including weight training) did not increase 
lymphoedema (3 studies) 
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Chan, Lui 

and So   
 
 
 
2010 

Effectiveness of 
exercise 
programmes on 
shoulder mobility 
and 
lymphoedema 
after axillary 
lymph node 
dissection for 
breast cancer: 
systematic 

review.   
 

Frequency per week (resistance 
training):  
2 x (1 study) 
7 x (1 study) 
 
 
Intervention Duration: 
11 days (1 study) 
8 weeks + 15 PT sessions (1 study) 
3 months / 12 weeks (2 studies) 
6 months / 26 weeks (2 studies) 
2 years (1 study) 
 
 
Session duration: 
10 mins/day. (1 study) 
3 sets/day, each set lasting 5-7 
mins, post-op day 3-9 (15-21 
mins/day) – 1 study 
2 sets/day, each set lasting 10-15 
mins, post-op day 10&11 (20-30 
mins/day) – 1 study 
 
 
Types of exercises: 
- resistance exercises with 
resistance machines and free 
weights (1 study) 
- stretching exercises (1 study) 
- immediate post-op shoulder and 
arm exercises  
(1 study) 
- immediate post-op hand, elbow 
active assisted and isometric 
exercises + active shoulder ROM 
exercises + passive stretching (1 
study) 

7 articles, describing 6 RCTs included in the review 
Participants N between 27 and 205 
 
 
Exercise effectiveness:  
-Shoulder movement – shoulder mobility was 

overall improved, irrespectively of the start time  of 

implementation.  
-Most exercise programs started soon or 
immediately after surgery.  
- Shoulder flexion and abduction were significantly 
improved in treatment groups compared to 
controls, as measured using a standard 
goniometer in most of the studies.  
 
 
Reported side effects: 
Exercise: The studies that used upper limb 
exercise did not report any significant changes in 
lymphoedema incidence, with mean insignificant 
arm circumference changes ranging between 0.10 
and 0.30 cm.  
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- delayed post-op (2 weeks post-op) 
shoulder and arm exercises (1 
study) 
- delayed post-op (4 months post-
op) shoulder and arm exercises (1 
study) 
-home exercises (1 study) 
- home sheet for self-exercising (1 
study) 
- home-based video exercise 
programme from post-op day 3 (1 
study): ROM and stretching 
exercises. 
- progressed exercise programme + 
lymphoedema awareness (2 
studies) 

McNeely 

et al.   

 

 

2010 
 

Exercise 
interventions for 
upper limb 
dysfunction due 
to breast cancer 
treatment. 
Cochrane 
Database Syst 

Rev.   

 

Frequency per week (resistance 
training):  
1-2 x week or 1 x /every 2 weeks (3 
studies) 
2x (2 studies) 
3 x (4 studies) 
5 x/1 week 
7 x week (once or twice a day) – (2 
studies) 
 
Intervention Duration: 
1 week (1 study) 
2 weeks (1 study) 
11 days (1 study) 
6 weeks (2 studies) 
15 PT or daily inpatient 
physiotherapy sessions + 8 weeks 
(2 studies) 
10 weeks (1 study) 
3 months / 12 weeks (3 studies) 
6 months / 26 weeks (1 study) 

24 studies included in the review (2132 
participants). 
 
Exercise:  
Delayed versus early – (10 studies). Early exercise 
was more effective than delayed in the short-term 
recovery of shoulder flexion ROM.  
 
Structured exercise versus usual care (14 studies) 
– six were post- operative, three during adjuvant 
treatment and five following cancer treatment. 
Structured exercise programs in the post-operative 
period improved shoulder flexion ROM in the short-
term and yielded additional benefit for shoulder 
function post-intervention and at 6-month follow-
up.  
 
Resistance training versus control group was found 
to be significantly beneficial for improving muscle 
strength (1 study). 
 
Reported side effects: 
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During the adjuvant therapy (1-2 
weeks after it started till 3 weeks 
post-therapy) – (1 study) 
Twice a day (1 study) 
Three times a day (1 study) 
 
Session duration: 
90 mins/session. (1 study) 
2 sets of 8-12 repetitions of 9 
exercises 
19 exercises x 10 repetitions each 
(2 studies) 
30 minutes/session (1 study) 
40 minute/session 
50 minute/session 
60 minute/session (2 studies) 
3 sets/day, each set lasting 5-7 
mins, post-op day 3-9 (15-21 
mins/day) – 1 study 
2 sets/day, each set lasting 10-15 
mins, post-op day 10&11 (20-30 
mins/day) – 1 study 
 
Types of exercises: 
- resistance exercises (3) 
- immediate post-op shoulder and 
arm exercises 
- restricted exercises for the first 2 
days <100° 
- pre- operative instructions + daily 
inpatient review + exercise 
progression.  
- progressive strengthening 
exercises and stretches – started at 
1 month post-op  
(1 study) 

- Structured exercise versus Usual care –no 
evidence of increased risk of lymphedema from 
exercise at any time point. 
- Delayed versus early – early exercise resulted in 
significant increase in wound drainage volume.  
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- Immediate post op - pulleys, wall 
climbing and pendular exercises to 
point of painful shoulder (2 studies) 
- hand squeezes  
- Aerobic exercise + home-based 
stretching (1 study) 
-restricted shoulder ROM exercises 
first 15 days <90° 
- immobilisation for first 5-7 days 
post-op with a sling (4 studies) 
- supervised unrestricted arm 
movements from day 2 post-op 
- combination of supervised aerobic 
+ resistance + stretching shoulder 
exercises, 
- immediate post-op active flexion, 
abduction, horizontal abduction, 
external rotation ROM exercises 
within pain limits with no resistance 
(4 studies), 
- home-based video exercise 
programme from post-op day 3 (1 
study): ROM and stretching 
exercises. 
- Physiotherapy + stretching of 
pectoralis and axillar tissues 
- stretching of pectoralis muscles 
- Tai Chi Chuan 
- Upper limb ROM + dancing 
- daily inpatient Physiotherapy + 
home-based progressive exercise 
programme 

Pastakia 
and 
Kumar  
 
 
 

Exercise 
Parameters in the 
Management of 
Breast Cancer: A 
Systematic 
Review of 

Frequency per week:  
3 x (8 studies) 
2 x (1 study) 
 
Intervention Duration: 
5 weeks (1 study) 

9 RCTs included in the review. 
 
Delivery modes and location: 
All exercise programmes in the trials we 
supervised and gym-based and included: 
-warm-up components 
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2011 
 

Randomised 
Controlled Trials 

6 weeks (2 studies) 
8 weeks (1 study) 
10 weeks (1 study) 
12 weeks (2 studies) 
15 weeks (1 study) 
Over three cycles of chemotherapy 
(1 study) 
 
Session duration: 
14-32 mins/day. (1 study) 
15-35 mins/day. (1 study) 
30 minutes/day (2 studies) 
45 minutes/day (1 study) 
50 minutes/day (2 studies) 
60 minutes/day (1 study) 
Not reported (1 study) 
2 sets x 10-15 repetitions each (4 
studies) 
 
 
 
Types of exercises: 
- aerobic exercises only (4 studies) 
- resistance/strengthening exercises 
only using machines and free 
weights (1 study) 
- aerobic + resistance exercises 
using machines, free-hand 
exercises or free weights (2 studies) 
- aerobic exercises used treadmills, 
elliptical cross-trainers, cycle 
ergometers, rowing machines or 
trampolines (4 studies) 
resistance/strengthening exercises 
used free-weight exercises and free 
hands-exercises 
-weight + machine exercises (2 
studies) 

- flexibility exercises 
- cool-down component. 
 
Only 2 RCTs included home-based exercises as 
part of their interventions. 
 
Aerobic exercises were used in 8 out of the 9 
RCTs. 
 
4 trials combined aerobic with resistance exercises 
in their exercise programme. 
 
1 Trial combined aerobic exercising with cognitive 
behavioural therapy in their exercise programme 
and reported statistically meaningful between-
group and within-group differences in quality of life 
favouring the intervention group. 
 
 
Duration: 
-Intervention periods varied between 5 and 24 
weeks. 
-Significant improvements for the intervention 
group were shown in the RCTs with interventions 
lasting between 8 and 24 weeks. 
-Session durations of 30 and more minutes 
showed significant improvements in QoL for 
interventional groups. 
-The most common durations of sessions 
throughout the RCTs was 30 and 50 minutes (2 
RCTs had session durations of 50 minutes and - 2 
RCTs had sessions lasting 30 minutes). 
 
 
Frequency: 
8 out of 9 RCTs had a weekly frequency of 3 
sessions per week and 1 RCT had frequency of 2 
sessions per week. 
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-free weights (1 study) 
-free-hand exercises (2 studies) 
- repeated limb exercises in sitting in 
chair. (1 study) 
- strengthening exercise protocol 
included low intensity and high 
repetitions (4 studies) 

 

 
 
 

Paraman
andam 
and 
Roberts  

  
 
 

 
2014 

Weight training is 
not harmful for 
women with 
breast cancer-
related 
lymphoedema: a 
systematic 

review.   

 

Frequency per week:  
3 x (8 studies) 
2 x (1 study) 
 
Duration period of intervention: 
8 weeks (2 studies) 
6 months / 26 weeks (2 studies) 
18 months (1 study) 
12 months (2 studies) 
During chemotherapy (1 study) 
 
 
Interventions overall intensity: 
Low (6 studies) 
Moderate (2 studies) 
 
Parameters of weight-training 
exercises: 
-0 to 0.25 kg (1 study) 
- 0 to 1 kg increase per week (1 
study) 
- 1 to 1.5 kg initially before 
progression (1 study) 
- start from 0.5 kg (for first 2 weeks) 
and progress to 1 kg for 6 weeks (1 
study) 
-start from 0.5 kg for first 2 weeks (1 
study) 
- no or little resistance initially before 
progression of 0.25 kg (2 studies) 

11 articles describing 8 Randomised Trials were 
included in this review (1091 participants). 
 
All exercise programmes in the trials were 
supervised and institution-based or gym-based. 
 
 
Weight training exercises with slow progression 

and with low to moderate intensity were effective 

in: 
-improving upper limb (4 studies) and lower-limb 
strength (4 studies). 
- not increasing arm volume or lymphedema 
incidence  
(6 studies). 
- no significant changes in BMI (3 studies). 
- improved QoL (physical components – 4 studies) 
and ((global score – 3 studies). 
 
Reported side effects: 
Weight training exercises did not increase risks 
and severity of lymphoedema in any of the RCTs 
and all participants were: 
-supervised, 
-wearing pressure garments 
- doing the exercises with limited intensity of the 
weight-training. 
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- weights progressed as tolerated (4 
studies) 
- pre-set weights progression (4 
studies) 
 
- 12 reps of each exercise (1 study) 
- 2 sets of 8 to 12 or 15 repetitions 
(2 studies) 
- 2 sets of 10 reps – not progressed 
(1 study)  
- 2 sets of 10 reps –progressed to 3 
sets of 10 reps  
(1 study)  
-1 to 3 sets, 8 to 10 repetitions (1 
study) 
- unlimited sets x 15 repetitions 
 
Other types of interventional 
exercises: 
-warm-ups (aerobic exercises) and 
cool-down (stretching exercises) – 2 
studies 
- walk (moderate to somehow hard 
intensity) 
- manual lymphatic drainage, 
compression therapy, remedial 
exercise (1 study) 
- written arm exercises describing 
active-assisted and active overhead 
exercises. 
 

Loh and 
Musa  
 
 
2015 

 

Methods to 
improve 
rehabilitation of 
patients following 
breast cancer 
surgery: a 

review of 

Frequency per week: not reported 
 
Duration period of intervention: not 
reported 
 
Interventions overall intensity: 

7 Systematic reviews included in this Systematic 
review including randomised and non-randomised 
trials. 
 
4 out of 7 reviews investigated efficacy of Physical 
activity and exercising: 
- 2 investigated various types of physical exercises 



           50 

systematic 
reviews  
 

gradually progressed in intensity 
and repetitions  
 
Types of interventional exercises: 
-various types of exercises – 
aerobic, strengthening, stretching 
and ROM, weight training (6 RCTs) 
- Upper limb exercises: 
strengthening or resistance, manual 
and active stretching exercises, 
active and passive ROM exercises 
(24 RCTs). 
- weight-training exercises (11 
RCTs) 
- physical exercise therapy with 
many other types of therapies (46 
RCTs). 

- 1 investigated weight-training 
- 1 investigated various types of holistic 
rehabilitation methods, including Physical Activity. 
  
Findings on effectiveness on Physical outcomes: 
-significantly improved shoulder movements, 
irrespective of intervention duration period  
(1 review) 
-if exercises have a narrow-focus, they tend to be 
more focused and effective in improving shoulder 
ROM and reducing risks of lymphoedema. 
- gradually progressed in intensity and repetitions 
weight-training improves upper and lower limb 
strength (1 review). 
-  early exercise compared to delayed exercising is 
more effective in improving shoulder ROM and 
wound healing with increased wound-drainage 
volumes (1 review) 
-Patient self-management aspects of the post-
operative recovery should be considered. 
- Interventions overall focus on specific physical 
performance outcomes, rather than applying 
thorough holistic approaches. 
 
Reported side effects: 
Exercising does not increase incidence or risks of 
lymphoedema (4 reviews) 
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CHAPTER 3 

Acceptability of Online Exercise-Based Interventions After 

Cancer Surgery: Systematic Review and Narrative Synthesis 
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based interventions after breast cancer surgery: systematic review and 
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3.1 Abstract 

 

 

Purpose  

 

eHealth and mHealth approaches are increasingly used to support survivors of 

cancer. This review aimed to examine adherence, acceptability and satisfaction 

with internet-based self-management programmes for post-surgical cancer 

rehabilitation and to identify common components of such interventions. 

 

 

Methods 

 

Nine electronic databases were searched from inception up to 15th of February 

2020 for relevant quantitative and qualitative studies evaluating internet-based 

cancer rehabilitation interventions. Studies were required to include an exercise 

or physical activity based self-management intervention and a measure of 

adherence, acceptability or user satisfaction with the programme. Two 

independent reviewers performed all data extraction and quality assessment 

procedures. Data were synthesised using a narrative approach.  

 

 

Results 

 

696 potential papers were identified and screened. Eleven met the inclusion 

criteria. Interventions had wide variations in levels of adherence, but the majority 

were reported as being acceptable to users. Increased acceptability and user 

satisfaction were associated with interventions which were seen as time and cost-

efficient, requiring acquisition of minimal or no new skills, which used coherent 

language, or which provided tailored information. The majority contained 

behaviour change components such as goal setting. 

 



           53 

 

Conclusions 

 

Despite high levels of heterogeneity between studies, internet-based approaches 

may be an acceptable method for delivery of self-management interventions in 

post-surgical cancer rehabilitation. There is a need for further studies exploring 

factors associated with increased user engagement and usage of digital 

interventions in cancer rehabilitation settings. These findings should be used to 

help develop interventions prior to testing their effectiveness in adequately 

powered randomised controlled trials.
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3.2  Introduction 

 

Chapter 2 identified that immediate and long-term exercising is beneficial for 

recovery of the upper limb after surgery for BC, with specific exercise parameters 

for the acute, sub-acute and long-term recovery phases. However, these routines 

need to be utilised regularly by people after their surgery, and in the climate of 

advancement of telerehabilitation through digital technologies, there is a need for 

the creation of a self-management intervention for exercising after surgery for BC 

that is engaging and tailored to the needs of its users. There is also a gap in the 

literature showing evidence related to the adherence and acceptability of such 

interventions. Therefore, Chapter 3 presents a peer-reviewed and published 

systematic review and narrative synthesis (Sotirova et al. 2020). This review 

summarised the presence of self-management rehabilitation interventions after 

any cancer surgery and synthesised the evidence around the adherence, 

acceptability and satisfaction with these interventions and their common 

components and functions that may facilitate these outcomes. 

 

Despite increasing incidence, cancer survival rates have doubled in the past 40 

years (Cancer Research UK 2014). More than forty percent of people undergo 

surgical interventions as part of their primary cancer treatment (NCRAS 2017) 

and while many people are able to return to pre-diagnosis occupations and 

lifestyle (Short et al. 2005; Bouknight et al. 2006; Silver et al. 2013), treatment 

associated side effects are a common occurrence (Hewitt et al. 2006). This 

includes functional and MSK issues such as loss of muscular and cardiac fitness, 

fatigue, impaired motor-sensory function and lymphoedema (Hewitt et al. 2006). 

Cancer multidisciplinary rehabilitation is found to minimise these effects in its 

capacity as a key element of the care that cancer patients receive, aiming to 

minimise long-term complications, reducing hospital re-admissions and 

improving quality of life (Saggini et al. 2015; Cascella et al. 2016; Macmillan 

Cancer Support 2018). Cancer rehabilitation assists individuals to achieve the 

best possible physical, psychological, social and vocational outcomes (Chasen 

2008). A multidisciplinary team approach which anticipates the needs of survivors 
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of cancer in a timely, coordinated and continuous manner from the time of 

diagnosis is recommended (Chasen 2008). Worldwide policy drivers for patient 

empowerment during cancer treatments emphasise the need for self-

management and person-centred interventions to address unmet care needs 

(DOH 2010). Studies suggest that approximately forty percent of patients report 

at least one unmet need for rehabilitation services in the immediate recovery 

period and in the longer-term (Schmitz et al. 2010; Rock et al. 2012; Segal et al. 

2017). A large-scale cross-sectional survey also showed that 63% of survivors of 

cancer had a need for at least one type of rehabilitative service, with 

physiotherapy and physical training being the most often required (43% and 34% 

respectively) (Thorsen et al. 2011).  

 

The internet is a powerful medium for providing accessible and low-cost 

resources to address unmet support needs in cancer survivorship. Although 

increasing, the number of these resources is relatively small and there is minimal 

evidence that describes users’ experience of accessing them (Goode et al. 2015; 

Rogers et al. 2017). Engagement with interventions, facilitators and barriers to 

their use and users’ views on their acceptability, therefore, needs further 

examination (Goode et al. 2015; Yardley et al. 2016; Rogers et al. 2017). Yardley 

and colleagues (Yardley et al. 2016) suggest there is a clear distinction between 

effective engagement with an online intervention which leads to desired 

outcomes and behavioural change, and a minimal level of engagement, which 

might not necessarily effect change. Further evidence suggests a number of 

factors are associated with poor user engagement. This includes the provision of 

standard information instead of more specialist support and personalisation of 

information (Krebs et al. 2010; Morrison et al. 2014). Engagement can, however, 

be limited by barriers such as lack of experience with using online resources and 

by usability issues (Hennemann et al. 2016; Van der Vaart et al. 2016). To inform 

future research in this area, the aim of this review was to comprehensively 

examine adherence, acceptability and satisfaction with exercise-based online 

self-management programmes for post-surgical cancer rehabilitation and to 

identify common components of such interventions. 
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3.3  Methods 

 

3.3.1  Review Design and Search Strategy  

 

This systematic review (PROSPERO registration number: CRD42018107411) 

was conducted using a predefined protocol developed according to the 

recommendations of the Cochrane collaboration Handbook (Higgins et al. 2019) 

and the Preferred Reporting Items for Systematic Reviews and Meta‐analysis 

(PRISMA) guidelines (Moher et al. 2009). Nine electronic databases (The Allied 

and Complementary Medicine Database (AMED), The Cochrane Library, The 

Cumulative Index to Nursing and Allied Health Literature (CINAHL), Excerpta 

Medica Database (EMBASE), Medical Literature Analysis and Retrieval System 

Online (MEDLINE), Physiotherapy Evidence Database (PEDro), ProQuest 

Medical Library, Pubmed and Scopus) were searched from inception to 15th of 

February 2020. Table 3.1 presents a copy of the search syntax for the Ovid-

Embase database to facilitate replication of the search. In order to identify 

unindexed articles in the searched databases, grey literature was searched using 

Google scholar, as well as manual searches of the reference lists of relevant 

articles in the field. The search strategy included a list of concepts (Internet, self-

management, exercise, cancer, surgery, response to intervention), with an 

extensive list of associated key words and MeSH terms (Table 3.2). The 

“explode” command, the truncation symbol (*) and Boolean terms (AND, OR) 

were applied in order to combine the different search concepts. Two independent 

reviewers (MS and IW) screened identified titles and abstracts before screening 

full-text copies of potentially relevant papers based on inclusion and exclusion 

criteria outlined below. Final agreement on study inclusion was agreed by both 

reviewers with a third reviewer (LR) consulted to resolve any disagreements (See 

Figure 3.1 for PRISMA flow diagram). 
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Figure 3.1 Study Selection Process with Exclusion Reasons  
 

 

3.3.2  Inclusion and Exclusion Criteria  

 

To be included studies were required to meet the following criteria: 

• Quantitative and qualitative study designs 

• Included adult participants (aged 18 years or over) with at least 2/3 of the 

study sample having received surgical intervention for any type of cancer.  

• Included an internet-based, self-management intervention which included 

any form of exercise or physical activity, e.g., walking cycling, etc. 
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• Included at least one measure related to adherence, acceptability and/or 

satisfaction with the intervention. 

 

As the majority of the authors were not multi-lingual and it was beyond resources 

of the team to involve a translator, it was decided to restrict the studies examined 

to those published in English. 

 

3.3.3  Definitions 

 

For the purposes of this review, the following definitions were used in order to 

avoid ambiguity in terms of defining internet-based interventions, adherence, 

acceptability and satisfaction. 

 

Internet Interventions 

Bennett and Glasgow (2009) define these as “Systematic treatment/prevention 

programs, usually addressing one or more determinants of health (frequent 

health behaviours), delivered largely via the Internet (although not necessarily 

exclusively Web-based), and interfacing with an end user. These interventions 

are typically highly structured, mostly self-guided, interactive, and visually rich, 

and they may provide tailored messaging based on end-user data.” 

 

Adherence to a treatment modality 

Adherence has been defined by Kelders and colleagues (2012) as “The extent to 

which the patient’s behaviour matches the recommendations that have been 

agreed upon with the prescriber”. According to the definition we used and as per 

the context of this definition provided by its authors, “the patient’s behaviour” is 

considered as the usage or the absence of usage of the intervention and whether 

or not it matches the intended intervention usage that is recommended by the 

intervention creators (Kelders et al. 2012).  

 

 

 

 



           59 

Treatment Acceptability 

Sekhon and colleagues (2017) define acceptability as “A multi-faceted construct 

that reflects the extent to which people delivering or receiving a healthcare 

intervention consider it to be appropriate, based on anticipated or experienced 

cognitive and emotional responses to the intervention.”. For the purposes of this 

review, this definition describes emotional or cognitive responses to an 

intervention that may or may not involve usage of the intervention. As per the 

given context of this definition by its authors, it includes the users’ perceptions of 

treatment acceptability for both: before and as a result of participating or using a 

treatment intervention (Sekhon et al. 2017). 

 

User Satisfaction with Web-based Health Interventions  

Bob and colleagues (2016) define user satisfaction with web-based health 

interventions as “Satisfaction is a user’s evaluation of the received Web-based 

intervention.”. For the purposes of this review, the definition for satisfaction does 

not describe, and therefore distinguishes itself, from the emotional or cognitive 

reaction to an intervention. This definition only describes the evaluation 

processes that the intervention users might undergo during or after intervention 

usage in order to approve or disapprove a given intervention (Bob et al. 2016).  

 

Self-Management Interventions 

“Interventions that aim to equip patients with skills to actively participate and take 

responsibility in the management of their chronic condition. This includes 

knowledge acquisition, and a combination of at least two of the following: (1) 

stimulation of independent sign and/or symptom monitoring; (2) medication 

management; (3) enhancing problem-solving and decision-making skills for 

treatment or disease management; (4) or changing physical activity, dietary 

and/or smoking behaviour” (Jonkman et al. 2016). 
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3.3.4  Data Extraction and Methodological Quality Assessment 

 

Predefined data extraction tables were used to summarise study designs and 

main characteristics (Table 3.3), participant characteristics (Table 3.4), types and 

features of interventions (Table 3.5) and the main study findings (Table 3.6). 

Methodological quality was assessed using the Standard Quality Assessment 

Criteria for Evaluating Primary Research Papers from a Variety of Fields by Kmet 

and colleagues (Kmet et al. 2004) which consists of two separate quality 

assessment scales for qualitative and quantitative studies (Tables 3.7 and 3.8). 

The quality of the studies was rated according to the scoring that Lee et al. (2008) 

and Maharaj and Harding (2016) used in their similarly designed reviews. Study 

quality was rated according to accepted scoring methods and cut-offs with 

summary scores >80% defined as “strong”, 71-79% as good, 50-70% as 

adequate, and scores of <50% indicating ‘poor’ or limited quality. Data extraction 

and quality assessment was conducted by at least two independent reviewers 

(MS and IW or LR) and inter-rater level of agreement between the reviewers was 

evaluated using Cohen’s Kappa (Cohen 1960) and Cohen’s Weighted Kappa-

values (Cohen 1968). Studies were not excluded from the synthesis based on 

quality scores, which were used to interpret findings of the review. 

 

3.3.5  Analysis and Synthesis of the Results  

 

A narrative approach (Popay et al. 2006) was used to synthesise study 

characteristics and key findings of the included evidence. The included studies 

were categorised and agreed on as quantitative, qualitative or mixed-methods 

studies by two of the reviewers, based on the study design definitions presented 

by the study authors, and on the type of their quantitative, qualitative or mixed 

findings (Popay et al. 2006). 
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3.4            Results 

 

A total of 696 records were identified and 41 underwent full text review. Eleven 

studies published between 2013 and 2018 and with a total sample size (n = 965) 

met the study inclusion criteria and were included in the synthesis. Five studies 

were conducted in the Netherlands, three in the United Kingdom, two in South 

Korea and one in the United States. There were three RCTs which were 

presented in five different studies (Lee et al. 2014; Foster et al. 2016; Kanera et 

al. 2016, 2017; Willems et al. 2017) with predominantly quantitative study designs 

(Lee et al. 2014; Kanera et al. 2016, 2017; Willems et al. 2017), and one mixed-

methods RCT and process evaluation study (Foster et al. 2016), three feasibility 

studies, all with quantitative study designs (Cnossen et al. 2016; Paxton et al. 

2017; Melissant et al. 2018), one qualitative early user-testing study (Harder et 

al. 2017). and two evaluation studies (Lee et al. 2013; Myall et al. 2015), that had 

qualitative (Myall et al. 2015) and mixed-methods (Lee et al. 2013) study designs. 

The studies with quantitative designs that constituted the majority of all studies in 

this review (n=7), used single-group feasibility design (Cnossen et al. 2016), an 

RCT (Kanera et al. 2016, 2017; Willems et al. 2017), a pilot RCT (Lee et al. 2014), 

a pre- and post-test feasibility study (Melissant et al. 2018) and a randomised 

parallel-group feasibility study (Paxton et al. 2017). The two studies with entirely 

qualitative designs and qualitative findings (Myall et al. 2015; Harder et al. 2017) 

were conducted using focus-groups (Harder et al. 2017) and in-depth interviews 

(Myall et al. 2015) for the purposes of conducting qualitative testing (Harder et al. 

2017) and an evaluation (Myall et al. 2015) of their interventions. The two studies 

that adopted mixed quantitative and qualitative methodologies, (Lee et al. 2013; 

Foster et al. 2016) conducted process (Foster et al. 2016) and formative (Lee et 

al. 2013 evaluations and, hence, provided both types of data, with prevailing 

quantitative data in them. 
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The most commonly used tools for quantitative data collection across the studies 

were: study-specific surveys or questionnaires, validated outcome-specific tools 

which occasionally were adapted and/or translated into the participants’ 

language, semi-structured telephone interviews, data usage, standard 

questionnaires and self-reported questionnaires. The collection of qualitative data 

was mainly performed using telephone interviews, open-ended questions and an 

evaluation survey. Lee et al. (2013) in their study used qualitative semi-structured 

interviews to obtain their qualitative data during the intervention development and 

questionnaires with 7-point scales in order to obtain quantitative data for process 

evaluation. 

 

3.4.1  Demographic Characteristics of Included Studies 

 

Sample sizes (total N = 965) varied greatly: from 13 participants in one qualitative 

study (Harder et al. 2017) to 462 participants in an RCT described in three papers 

(Kanera et al. 2016, 2017; Willems et al. 2017). The sample size range within the 

qualitative studies (Myall et al. 2015; Harder et al. 2017) was much smaller (N=13 

and N=19 respectively) than the sample sizes in the studies with quantitative 

designs. However, even within the studies with quantitative designs, variations 

depending on the type of study were noted. The three quantitative feasibility 

studies (Cnossen et al. 2016; Paxton et al. 2017; Melissant et al. 2018) had 

relatively smaller sample sizes of N=68, N=71 and N=38, compared to the 

significantly larger sample sizes within the RCT studies with samples of N=462 

(Kanera et al. 2016, 2017; Willems et al. 2017) and N=159 (Foster et al. 2016). 

Noticeably, the pilot RCT study by Lee and colleagues (2014) also had a relatively 

small sample size (N=59), compared to the other RCTs included in this review. 

 

Participants across seven out of the 11 articles (described in detail in Table 3.4) 

were predominantly females (Median: 80%, IQR: 20%), with two studies (Lee et 

al. 2014; Harder et al. 2017) having entirely female populations. The only study 

with a male majority of participants was by Cnossen et al. (2016) where 76% were 

men. Three papers (Lee et al. 2013; Paxton et al. 2017; Melissant et al. 2018) did 

not explicitly report the gender of their participants. Participants across all 
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featured studies had a mean age of 53.2 years with the youngest participants 

with a mean age of 41.5 years (Lee et al. 2013) and with the oldest participants’ 

mean age of 65 years (Cnossen et al. 2016). The most prevalent type of cancer 

diagnosis that the participants had was BC. In five out of 11 studies (Lee et al. 

2013, 2014; Harder et al. 2017; Paxton et al. 2017; Melissant et al. 2018), all 

participants had BC and received various types of breast surgeries (see Table 

3.4). Only one study (Cnossen et al. 2016) had participants who all had a cancer 

different to BC (laryngeal cancer) and they received head and neck (HAN) 

surgery. The studies by Foster et al. (2016) and by Myall et al. (2015) included 

participants with respectively seven and five differing types of cancers (with the 

relevant surgeries). BC was again the most prevalent one. Kanera et al. (2017), 

Kanera et al. (2016) and Willems et al. (2017) reported on the same RCT 

participant sample, the majority of whom had BC (70.5%). Four studies (Kanera 

et al. 2016, 2017; Willems et al. 2017; Melissant et al. 2018) had imposed a 

minimum of 4 weeks since surgery or other treatment as inclusion criterion. Three 

studies (Lee et al. 2014; Myall et al. 2015; Foster et al. 2016) had no minimal time 

threshold since surgery or treatment. Paxton et al. (2017) and Lee et al. (2013) 

had no upper time limit since initial cancer diagnosis or treatment, whereas Foster 

et al. (2016) and Myall et al. (2015) set a five-year maximum period since 

diagnosis for inclusion. All participants, except for those in the studies by Harder 

et al. (2017) and Lee et al. (2013) were not receiving or had completed 

radiotherapy and/or chemotherapy treatments. Cnossen et al. (2016) did not 

exclude the presence of radiotherapy and/or chemotherapy treatments but did 

not report participants undergoing such treatment. 

 

3.4.2  Intervention Characteristics  

 

The 11 papers analysed in this review described seven individual interventions: 

1. Cnossen and colleagues (2016) described the “In Tune without Cords” (ITwC) 

intervention; 2. Foster et al. (2016) and Myall et al. (2015) described the 

RESTORE intervention; 3. Harder and colleagues (2017) described the bWell 

app intervention; 4. The Kanker Nazorg Wijzer (KNW) intervention or in English, 

the “Cancer Aftercare Guide” intervention  was reported by Kanera and 
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colleagues (2016, 2017), and by Willems and colleagues (2017); 5. Lee and 

colleagues (2013, 2014) described the web-based self-management exercise 

and diet intervention (WSEDI); 6. Melissant et al. (2018) described the 

Oncokompas intervention; 7. Paxton et al. (2017) described the ALIVE 

intervention. These seven interventions described across 11 papers included five 

web-based interventions described in nine papers (Lee et al. 2013, 2014; Myall 

et al. 2015; Cnossen et al. 2016; Foster et al. 2016; Kanera et al. 2016, 2017; 

Willems et al. 2017; Melissant et al. 2018), a mobile App (Harder et al. 2017) and 

an intervention sent by email and web-based (Paxton et al. 2017). Four out of the 

11 selected articles reported on their own individual interventions (Cnossen et al. 

2016; Harder et al. 2017; Paxton et al. 2017; Melissant et al. 2018). Four studies 

had no comparator group and were single-group studies (Lee et al. 2013; 

Cnossen et al. 2016; Harder et al. 2017; Melissant et al. 2018). Three studies 

adopted usual care as their comparator intervention (Kanera et al. 2016, 2017; 

Willems et al. 2017), whereas three studies compared their online intervention to 

using a leaflet (Lee et al. 2014; Myall et al. 2015; Foster et al. 2016) and one 

study (Paxton et al. 2017) had two interventional groups and compared the 

uptake of the two different “tracks” of their intervention. 

 

Each of the seven interventions in this review, addressed a range of different 

domains as follows: 1. Cnossen et al. (2016): nutrition; tracheostomy care; voice 

prosthesis care; speech rehabilitation; smell rehabilitation; and mobility of head, 

neck, and shoulder muscles; 2. Foster et al. (2016) and Myall et al. (2015): 

cancer-related fatigue, goal setting, diet, sleep, exercise, addressing issues 

around home and work life; thoughts and feelings; and talking to others. 3. Harder 

et al. (2017): self-management of arm and shoulder exercises; 4. Kanera et al. 

(2016, 2017) and Willems et al. (2017): physical activity, diet, smoking cessation, 

return to work, fatigue, anxiety and depression, social relationship and intimacy 

issues and general information on the most common residual symptoms of 

cancer; 5. Lee et al. (2013, 2014): self-management of exercise and diet; 6. 

Melissant et al. (2018): endocrine therapy, (early) menopausal symptoms, body 

image, fertility issues, hereditary BC, lymphedema, fibrosis, arm-shoulder 
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movement, breast reconstruction, breast prosthesis, and sexuality; and 7. Paxton 

et al. (2017): behaviour change regarding physical activity or diet. 

 

All interventions but one (Harder et al. 2017) were internet web-based and 

participants accessed these via a web-browser. Only the intervention by Harder 

et al. (2017) was a downloadable mobile application. The intervention periods 

varied: the shortest being one week for intervention usage (Melissant et al. 2018) 

and the longest being six months described by Kenara et al. (2016, 2017) and by 

Willems et al. (2017). The most common intervention duration was 12 weeks 

long, which was noted across the two interventions by Lee et al. (2013, 2014) and 

by Paxton et al. (2017). 

 

Topic-wise, one intervention aimed to raise participants’ general awareness and 

knowledge about cancer, its treatment and supportive services (Melissant et al. 

2018) and another intervention (Cnossen et al. 2016) provided specific advice 

about laryngeal cancer and its aftermath. Harder et al. (2017) designed their 

intervention specifically for upper limb exercising after BC surgery. The single 

intervention “Restore” that was written up in the two studies Myall et al. (2015) 

and by Foster et al. (2016) was specifically about coping with fatigue. The most 

common combination of topic modules was about a healthier diet and increased 

levels of physical activity (PA) included across two of the interventions by Kenara 

et al. (Kanera et al. 2016, 2017; Willems et al. 2017) and by Lee et al. (2013, 

2014). Table 3.5 presents a breakdown of all the features of the interventions 

across the studies and their duration. 

 

Many of the papers reported common intervention features, for instance, all 

interventions included password-restricted login access, specific or non-specific 

exercise programmes or advice and images and visual graphics. All but one 

(Cnossen et al. 2016) offered automated and individually tailored progress 

feedback notifying the intervention-user of achieved goals and self-regulation 

purposes while using the interventions, for instance, they provided personalised 

feedback on dietary behaviours, as per pre-set goals in the intervention by 

Kanera et al. (2016, 2017) and Willems et al. (2017). The two interventions 
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described by Foster et al. (2016) / Myall et al. (2015) and by Cnossen et al. (2016) 

did not offer tailored educational information and online self-evaluation of 

progress, unlike the other interventions in this review. The offered tailored 

educational information was usually provided by automated personalisation of the 

information for advice and educational purposes, depending on the user 

information provided prior to or during using the intervention and aiming to 

correspond to their needs, for instance, the tumour-specific BC educational 

information for intervention users who have had BC (Melissant et al. 2018). The 

features for self-evaluation of progress while using the intervention, were usually 

tools allowing self-ticking options for self-monitoring purposes within the 

intervention (Paxton et al. 2017) or for self-reported to the research team web-

based progress outcomes in the form of surveys (Lee et al. 2013, 2014). Other 

features were: printable results (Melissant et al. 2018), automated phone calls 

with a coaching session and achievement rewards (Paxton et al. 2017), 

automated telephone text messages (Lee et al. 2013, 2014), a “frequently asked 

questions” section (Harder et al. 2017), video-animations (Cnossen et al. 2016) 

and videos with healthcare professionals and/or educational information and 

advice (Kanera et al. 2016, 2017; Willems et al. 2017). The interventions by 

Foster et al. (2016), Paxton et al. (2017) and Myall et al. (2015) released their 

contents weekly. Foster et al. (2016), Harder et al. (2017), Lee et al. (2013, 2014) 

and Myall et al. (2015) involved the use of a diary. Additional information for 

signposting was provided in most interventions: Foster et al. (2016), Harder et al. 

(2017), Kanara et al. (2016, 2017), Melissant et al. (2018), Myall et al. (2015), 

and Willems et al. (2017).  

 

3.4.3  Quality Assessment and Inter-Rater Reliability 

 

All included studies were rated as having “good” or “strong” methodological 

quality. The overall qualitative and quantitative combined quality scores ranged 

from 75% to 100% (Median score: 92%, IQR: 17.5%). Tables 3.7 and 3.8 show 

the quality scorings for each criterion for all qualitative and quantitative-design 

studies respectively and the inter-rater levels of agreement. A substantial level 

of agreement between the assessors on seven of the 11 included papers was 
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achieved. Adjusting the calculations with Weighted Kappa values, the raters 

achieved “almost perfect” agreements on seven of the 11 papers, a substantial 

agreement on one paper and a slightly lower, but moderate agreement on two 

papers (Tables 3.7 and 3.8).  

 

Two papers (Myall et al. 2015; Harder et al. 2017) were assessed with the 

qualitative checklist and achieved scores of 75% (implying good methodological 

quality,) and 80% (implying strong methodological quality), respectively. Both 

papers fully satisfied six out of ten quality criteria (Table 3.7). However, neither 

of the papers presented evidence of verification procedures in order to support 

the credibility of their qualitative results. 

 

Nine papers (Lee et al. 2013, 2014; Cnossen et al. 2016; Foster et al. 2016; 

Kanera et al. 2016, 2017; Paxton et al. 2017; Willems et al. 2017; Melissant et 

al. 2018) were assessed with the quantitative checklist and achieved quality 

scores that ranged between 75% and 100% (Median score: 92%, IQR: 12%). 

Table 3.8 shows that all papers have achieved scorings indicating “strong” 

methodological quality (>80%), apart from the two papers by Lee and colleagues 

(Lee et al. 2013, 2014) which were categorised as having a “good” 

methodological quality. All papers achieved maximum scores on four of the 

criteria. In all but one RCT (Lee et al. 2014), the nature of the study designs 

precluded subject blinding and that criterion was marked as non-applicable. 

Although participant blinding was deemed as being possible and attempted in 

Lee et al. (2014) by not informing the participants whether they were allocated to 

the interventional or to the control groups, there was no evidence that this was 

achieved. This is so since the authors acknowledged that some of the 

participants might have guessed that the WSEDI intervention was the one being 

tested (Lee et al. 2014). The study design allowed possible blinding of the 

investigators in five of the papers (Lee et al. 2014; Foster et al. 2016; Kanera et 

al. 2016, 2017; Willems et al. 2017), however, only Foster et al. (2016) presented 

evidence for appropriate investigator blinding procedures. One paper (Lee et al. 

2013) failed to report the recruitment process and the gender of their participants.  
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3.4.4  Main Outcomes of Interest 

 

The three main outcomes of interest (Adherence and usage, Acceptability and 

Satisfaction) were analysed across all included 11 studies, as long as these were 

present in them, irrespective of the type of methodology and findings that these 

studies possessed: quantitative, qualitative or mixed quantitative and qualitative. 

The findings concerning adherence and usage were analysed in all studies, 

except for the qualitative only study by Myall et al. (2015) as this outcome was 

not described in it. The outcomes for acceptability were described in one of the 

two studies with mixed qualitative and quantitative methodology and findings 

(Foster et al. 2016), also in both qualitative studies Myall et al. 2015; Harder et 

al. 2017) and in one out of the seven quantitative studies (Lee et al. 2014).  

 

3.4.4.1 Adherence and Usage  

 

Adherence to the interventions was measured and described in all papers, except 

for Myall et al. (2015). Predominantly, this was achieved by tracking login and 

usage data or self-reported measures (Table 3.6). Adherence levels across the 

included papers were generally high, but the longer the intervention period and 

follow-up lasted, the lower the adherence levels were. Follow-up periods varied 

between one week (Melissant et al. 2018) and 12 months in Kanera et al. (2017). 

Adherence was mainly measured in percentages and varied between 10.1% at 

six months (Kanera et al. 2016) to 100% for at eight weeks in Harder et al. (2017). 

Most studies had pre-defined cut-off levels of adherence (Lee et al. 2014; Foster 

et al. 2016; Kanera et al. 2016, 2017; Willems et al. 2017; Melissant et al. 2018). 

Foster et al. (2016) considered participants as adherent if at least two out of five 

modules were accessed; Kanera et al. (2017) required at least three pages 

accessed within each module for adherence. 
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3.4.4.2 Acceptability 

 

Acceptability was measured in four studies (Lee et al. 2014; Myall et al. 2015; 

Foster et al. 2016; Harder et al. 2017) describing three interventions. Based on 

the provided outcomes for acceptability across the four studies that measured it, 

the majority of the participants across these studies had positive feedback and 

opinions of the interventions they were using, finding the interventions acceptable 

and beneficial, which led to positive behaviour and lifestyle changes (Table 3.6). 

Foster et al. (2016) measured acceptability by exploring participants’ perceptions 

of the intervention timing, the attrition rate (36%), identified benefits from 

participation, adherence levels (71%) and preferred mode of access (50% 

preferred using the RESTORE intervention along with a leaflet). Harder et al. 

(2017) measured acceptability of their intervention by exploring its usability and 

attractiveness during a focus group discussion, whereas Lee et al. (2014) 

measured the participation in the programme during the interventional period 

(89%). The level of acceptability was determined through telephone interviews in 

Myall et al. (2015), where the authors found that participants benefited from using 

the intervention, and this resulted in a positive lifestyle behaviour change for the 

majority of their participants.  

 

3.4.4.3 Satisfaction 

 

Satisfaction with the intervention was reported in three papers (Cnossen et al. 

2016; Paxton et al. 2017; Melissant et al. 2018) using different outcome measures 

(Table 3.6) and was predominantly positively evaluated by intervention-users. 

Only in Melissant et al. (2018) satisfaction was negatively reported: net promoter 

score (NPS) was negative at -36 (range: -100 to +100 describing how many of 

the intervention users would promote it to others (if more than the anti-promoters, 

then this is considered as positive”, how many would not promote it to others and 

how many would take a passive stance and would neither promote it or not 
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promote it). Apart from this, their other satisfaction outcomes were positive: mean 

score for satisfaction with the intervention was 6.9 out of 10 and with the specific 

BC module – 7.6 out of 10. The “Learn”, the “Self-care advice” and the “Act” 

modules were all viewed by more than 50% of the participants. Cnossen et al. 

(2016) measured satisfaction with the overall intervention (84%), user-

friendliness (74%), overall satisfaction (66%) and a net-promoter score (NPS = 

+5). Paxton et al. (2017) used a 5-point Likert Scale to measure overall 

satisfaction and satisfaction levels with the intervention components. They also 

found that 97% of their respondents would recommend the intervention with the 

most popular component being the “Educational Information” and the least 

popular component being “Functionality”. However, no significant between-group 

differences regarding overall satisfaction were found.  

 

3.4.5  Secondary Outcomes of Interest 

 

3.4.5.1 Moderating Factors and Associations Affecting Adherence, 

Acceptability or Satisfaction 

 

Moderating factors and associations affecting intervention adherence, 

acceptability or satisfaction were reported respectively in two studies (Cnossen 

et al. 2016; Kanera et al. 2017). Kanera et al. (2017) found that younger 

participants (age<57 years) used the intervention significantly more which proved 

that younger age, unlike gender, education level and use of the Physical Activity 

(PA) module, positively affected intervention use at six months (p=0.040) and at 

12 months (p=0.000). This effect of moderation was also confirmed by secondary 

analyses. Conversely, Cnossen et al. (2016) did not conduct analysis that 

assesses moderations, however, they found a statistically significant positive 

association between satisfaction with their intervention and education level 

(p=0.004) and also for health literacy skills positively affecting satisfaction levels 

(p=0.038) – i.e. the higher the levels of educational level and health literacy skills, 

the higher levels of satisfaction with the intervention.   
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3.4.6  Other Outcomes of Interest 

 

3.4.6.1 Barriers and Facilitators to Intervention Usage 

 

Barriers and facilitators to intervention usage and adherence were explored by 

Lee et al. (2013), Melissant et al. (2018) and Myall et al. 2015) through 

(telephone) semi-structured interviews and surveys. Barriers were identified as 

the intervention being too extensive (Melissant et al. 2018), lack of time, new skills 

needed and negative impacts from cancer memories (Myall et al. 2015). Common 

facilitators for usage were when the scoring for well-being generated by the 

intervention was similar (41%) to participants’ own perceptions (Melissant et al. 

2018), and accessible, easy-to-understand language was used within the 

intervention (Myall et al. 2015). Lee et al. (2013) also measured perceived ease 

of use and reported that their intervention was perceived as easy to use and 

understand, with a mean usability score of 81.3/100 (SD=20). Paxton et al. (2017) 

found no significant between-group difference for another self-reported outcome, 

perceived effectiveness of the intervention, which meant that the PA and the Diet 

groups who used the online intervention perceived it to be similarly effective 

(Table 3.6). 

 

3.4.6.2 Suggestions for Improvement 

 

Suggestions for improvement of interventions were: requesting additional 

demonstration videos, or sections including frequently asked questions (Harder 

et al. 2017), more specific information, precautionary advice (Lee et al. 2013), 

quicker access to the intervention post-operatively, improved intervention 

interface and equal opportunities to access the intervention regardless of social, 

economic and geographical factors (Myall et al. 2015).   
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3.5            Discussion 

 

The aim of this review was to evaluate the current literature and explore 

adherence, acceptance and satisfaction with internet self-management 

interventions for cancer rehabilitation after surgery, and whether intervention 

features or other factors affected these outcomes. The studies reported in this 

review were classified as having “good” to “strong” methodological quality. 

Evidence was provided that participants were more inclined to be satisfied with, 

to accept and adhere to the interventions if the following criteria were present: the 

intervention was time and cost-efficient, required the acquisition of minimal or no 

new skills, was presented with coherent language, was offered as soon as 

possible after cancer treatments, and contained the essential precautionary and 

educational information relevant to and tailored for the individual user. These 

findings are supported by another systematic review of web-based interventions 

for symptom management in cancer patients by Fridriksdottir et al. (2018). These 

authors reported that web-based interventions can have a positive effect on 

cancer symptoms management provided that the interventions are timely and 

include evidence-based information, tailored feedback and self-management 

components. 

 

There was a wide range of adherence to interventions that varied across the 

studies. Analysis showed that adherence was significantly better where contents 

had been personally chosen by the users (Paxton et al. 2017), interventions with 

personalised information (Lee et al. 2014; Myall et al. 2015; Cnossen et al. 2016) 

and interventions with tailored information (Harder et al. 2017; Melissant et al. 

2018). A similar wide range of adherence to healthcare web-based interventions, 

directly correlated to the intervention duration, was also noted by Kelders et al. 

(2012) in their systematic review. Results showed that all interventions with 

adherence above 80% lasted between 6 and 21 weeks, and with average 

adherence levels to these interventions of 55%, whereas interventions with 

durations ranging between 52 to 130 weeks had an average adherence level of 

39%. 
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Kelders et al. (2012) also correlated web-based intervention adherence to its 

“intended usage”, i.e., to the recommended by the intervention creators “extent” 

of usage for gaining maximum benefits from the treatment intervention. However, 

only a few studies mention intention to use the intervention in some form. Lee et 

al. (2014) mention “intended usage” in their study and the fact that they have 

provided the information about the intended usage of the intervention to their 

study participants in the form of a manual containing recommended optimal for 

the user dietary or exercise parameters. Kanera et al. (2017) mention the 

“intended action” as a feature in their action-planning component, referring to a 

specified action to be done by the participants, in order to perform a given 

behaviour change. Melissant et al. (2018) have predefined the feasibility of their 

intervention as 50% or more adoption and usage “as intended, based on login 

data”, however, not providing a clear description of what the intended usage as 

per login data was. Another study in this review provided recommended cut-off 

rates of usage based on physical activity and dietary guidelines in the field of the 

intervention (Paxton et al. 2017). As per the definition provided by Kilders et al. 

(2012), one could argue that the intended usage of an intervention can match the 

pre-defined cut-off usage levels by most of the authors that measured adherence 

in this review and pre-defined these. However, some of the studies did not provide 

an accurate description of the pre-defined intended cut-off usage levels or a 

rationale for the pre-defined usage levels (Willems et al. 2017), and whether or 

not these pre-defined usage levels were expected to bring more benefits to the 

user compared to less usage of the intervention (Kanera et al. 2016, 2017). Some 

studies did not specify any pre-defined cut-of usage levels at all (Lee et al. 2013; 

Harder et al. 2017). The last two comments imply a potential knowledge gap 

showing the need for intervention designers to explicitly describe the intended by 

them usage of an intervention rationalising the benefits that the intended levels if 

usage would bring to the intervention user.  

 

Education level was reported to be a moderating factor for intervention adherence 

with significant correlation between the two described by Cnossen et al. (2016) 

and with non-significant correlation between education level and adherence 
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reported by Kanera et al. (2017). When considering the results of the two studies, 

it should be noted that the sample size in the RCT by Kanera et al. (2017) was 

nearly ten times larger than the sample by Cnossen et al. (2016). Moreover, only 

Kanera et al. (2017) analysed their data based on the intention-to-treat (ITT) 

principle which generally provides a less biased estimation of treatment 

effectiveness (Montori and Guyatt 2001) and thus makes the results of this study 

more reliable than others (Montori and Guyatt 2001). Also related to the reliable 

reporting of study samples, failing to report the recruitment process and the 

gender of their participants, as did the authors in Lee et al. (2013), is a major flaw 

in this paper. Poor recruitment reporting can also inflict significant risk of bias and 

thus, reduce the quality of a study (Page and Persch 2013).  

 

Three interventions described by Cnossen et al. (2016); Kanera et al. (2016, 

2017) / Willems et al. (2017) and by Paxton et al. (2017) were based on a 

theoretical rationale, and no public or patient involvement in the designing of 

these interventions was described which suggests that these authors may have 

omitted the inclusion of features or components that the intervention-users would 

have liked or preferred. For instance, based on their users’ qualitative feedback, 

Harder et al. (2017) added a ‘Frequently Asked Questions’ option, a symptoms 

diary, tailored information sections, and they paraphrased some of the wording 

so that the intervention better reflected the users’ preferences. As the authors 

noted, this could have improved the user-testing feedback and adherence to their 

intervention.  

 

In terms of satisfaction, two studies had an opposing NPS: a positive NPS by 

Cnossen et al. (2016) by survivors of HAN cancer, versus a negative NPS by 

Melissant et al. (2018) by their survivors of BC. Since satisfaction levels have 

been correlated with adherence levels, exploring satisfaction can provide useful 

insight to researchers in terms of improving patients’ adherence to internet-based 

interventions (Bob et al. 2016). 

 

No studies reported any negative feedback related to acceptability of internet 

interventions. A study by Short et al. (2017) specifically looked into different 
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delivery schedules of their intervention. Although this study was not included in 

this review due to unclear surgical status of their participants, it interestingly 

showed that an internet intervention delivered monthly over three months was 

more acceptable for the participants compared to weekly delivered modules or 

as a one-off interventional episode. Moreover, Ryhänen et al. (2010), in their 

systematic review of educational internet or interactive computer-based 

interventions, aiming to increase the patients’ information and awareness of BC 

and its symptoms, also synthesised some results showing that spending more 

time using the interactive interventions increased the information competence of 

the intervention users, compared to spending less interaction time. However, the 

authors of this review pointed out that the majority of the interventions included 

were delivered as a one-off session, instead of an intervention on a continuous 

basis. This, therefore, imposes questioning regarding the positive finding about 

spending more time with the interventions, implying that this finding was not a 

common observation, but rather a one-off finding from one of the studies included 

in that review. There is, therefore, a need for more research in the field of mode 

delivery of the interventions in terms of duration and frequency of interaction with 

such web-based health-related the interventions. 

 

In terms of the outcomes describing suggestions for improvements, four out of 

seven interventions: the RESTORE intervention (Myall et al. 2015; Foster et al. 

2016), the bWell intervention (Harder et al. 2017),  the Oncokompas intervention 

(Melissant et al. 2018) and the WSEDI intervention by Lee and colleagues (Lee 

et al. 2013, 2014), involved people with cancer during their design and 

development stages, as recommended by the clinical guidelines for healthcare 

decision-making by Nilsen et al. (2006) and other authors in the field of internet 

health intervention design (Yardley et al. 2015a, b, 2016; Duncan et al. 2020). 

However, within this review, no correlation between the cancer patients’ 

involvement in the intervention designing and improved outcomes for intervention 

use was found.  
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3.6            Limitations 

 

This review has some limitations. Firstly, it included only studies published in 

English, which may potentially discount other valid studies may have been 

published in another language. Secondly, although this review aimed to focus 

only on interventions for post-operative exercising and rehabilitation, some of the 

participants included across the studies (one-third or less from each study 

sample) had not undergone surgical treatment. However, the studies were 

deemed appropriate for inclusion as the majority of their participants had 

undergone surgical treatment for cancer. 

 

 

3.7            Strengths and Implications for Research 

 

This review was based on thorough and systematic searches and included 

independent reviewers screening the selected papers and assessing the quality 

of the final selection. Identification of common positive intervention features and 

components will facilitate developers to build future internet interventions that will 

improve the provision of rehabilitation services for survivors of cancer, the 

majority of whom receive surgery after diagnosis and deal with its consequences 

afterwards.  

  

 

3.8            Conclusions and Recommendations  

 

Based on studies with good to strong methodological quality, this review provides 

evidence suggesting that internet self-management interventions for post-

operative cancer rehabilitation can be satisfactory, acceptable and usable, as 

long as: 

• they contain tailored, succinct information; 

• they are written in coherent and plain language; 

• no or minimal new skills are required; 

• they do not take excessive time to complete. 
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Due to the scarcity of RCTs, the findings from this review should be treated with 

caution. Despite no limitations on publication year being set, the short publication 

span of five years indicates the lack of accumulated empirical evidence regarding 

these novel interventions. This implies the need for future more rigorous, large-

scaled clinical trials to be conducted in this area.  
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Table 3.1 OVID – EMBASE SEARCH STRATEGY 

 

1. exp Internet/  

2. exp telehealth/ or exp telemedicine/  

3. exp telerehabilitation/  

4. (online or "online-based" or web or "web-based" or "e-health" or internet or 
"internet-based" or telerehab* or telehealth or telemedicine).mp. [mp=title, 
abstract, heading word, drug trade name, original title, device manufacturer, 
drug manufacturer, device trade name, keyword, floating subheading word, 
candidate term word]  

5. 1 or 2 or 3 or 4  

6. exp self care/  

7. ("self management" or self-management or self-care or "self care" or 
homebased or home-based or "home based" or self-admin* or "self admin*" or 
"self help" or "self-help" or self-contained or "self contain" or self-direct* or "self 
directed").mp. [mp=title, abstract, heading word, drug trade name, original title, 
device manufacturer, drug manufacturer, device trade name, keyword, floating 
subheading word, candidate term word]  

8. 6 or 7  

9. exp exercise/ or exp physical activity/ or exp fitness/ or exp kinesiotherapy/  

10. exp leg exercise/ or exp dynamic exercise/ or exp stretching exercise/ or 
exp muscle exercise/ or exp isokinetic exercise/ or exp aerobic exercise/ or 
exp open kinetic chain exercise/ or exp treadmill exercise/ or exp static 
exercise/ or exp closed kinetic chain exercise/ or exp arm exercise/ or exp 
isotonic exercise/ or exp exercise recovery/ or exp exercise/ or exp breathing 
exercise/ or exp isometric exercise/  

11. exp breathing exercise/  

12. exp cancer rehabilitation/ or exp vocational rehabilitation/ or exp pulmonary 
rehabilitation/ or exp rehabilitation/ or exp geriatric rehabilitation/ or exp athletic 
rehabilitation/ or exp home rehabilitation/ or exp rehabilitation medicine/ or exp 
rehabilitation care/ or exp community based rehabilitation/  

13. exp home physiotherapy/ or exp physiotherapy/  

14. exp kinesiotherapy/  

15. exp joint mobility/ or exp "range of motion"/  

16. exp stretching/ or exp muscle stretching/ or exp stretching exercise/  

17. exp hand strength/ or exp muscle strength/ or exp grip strength/ or 
strength/  

18. exp resistance training/ or exp physical education/  

19. (stretch* or strength* or physiotherap* or "physical therap*" or "range of 
motion" or "range of movement" or exercis* or "muscle strength*" or rehab* or 
"exercise program*" or "rehab* program*" or "physical activit*").mp. [mp=title, 
abstract, heading word, drug trade name, original title, device manufacturer, 
drug manufacturer, device trade name, keyword, floating subheading word, 
candidate term word]  
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Table 3.1 (Cont’d) OVID – EMBASE SEARCH STRATEGY 
 

20. 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 or 18 or 19  

21. exp malignant neoplasm/  

22. exp neoplasm/  

23. exp carcinoma/  

24. (cancer or cancer* or post-cancer or neoplasm* or malignan* or tumor or 
tumour or carcinom*).mp. [mp=title, abstract, heading word, drug trade name, 
original title, device manufacturer, drug manufacturer, device trade name, 
keyword, floating subheading word, candidate term word]  

25. 21 or 22 or 23 or 24  

26. exp surgery/ or exp cancer surgery/ or exp general surgery/  

27. exp postoperative care/  

28. exp postoperative complication/  

29. (surgery or surgical* or operation or operative* or "surgical intervention* 
post-operative" or "after operat*" or "after surg*" or "surgical procedure" or 
"surgical treatment" or "post-surgical").mp. [mp=title, abstract, heading word, 
drug trade name, original title, device manufacturer, drug manufacturer, device 
trade name, keyword, floating subheading word, candidate term word]  

30. 26 or 27 or 28 or 29  

31. 5 and 8 and 20 and 25 and 30 
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Table 3.2 Search Terms, Concepts and Medical Headings 
 

 

Search CONCEPTS Key Words MeSH 

1) Internet internet or "internet-based" or online or 
"online-based" or web or "web-based" 
or "e-health" or comput* or PC or 
website or mobile or ehealth or 
mhealth or "m-health" or telemedicine 
or telehealth or telerehab* or 
teletherap* 

Internet 
E-health 
Telerehabilitation 
Telehealth 
Telemedicine 
 

2) self-management "self management" or self-
management or self-care or "self care" 
or homebased or home-based or 
"home based" or self-admin* or "self 
admin*" or "self help" or "self-help" or 
self-contained or "self contain" or self-
direct* or "self directed" 

Self Care 
Self-Management 
"Self-Directed Learning as 
Topic" 

3) exercise stretch* or strength* or physiotherap* 
or "physical therap*" or "range of 
motion" or "range of movement" or 
exercis* or "muscle strength*" or 
rehab* or "exercise program*" or 
"rehab program*" or exercise or 
"physical activit*" 

Exercise Therapy 
Physical Therapy 
Rehabilitation 
Physical Activity/Exercise 
Muscle Stretching Exercises 
Resistance Training 
Range of Motion, Articular 
Activities of Daily Living 
Early Ambulation 

4) cancer cancer or cancer* or post-cancer or 
neoplasm* or malignan* or tumor or 
carcinom* or oncolog* 

Neoplasms 
Carcinoma 
 

5) surgery surgery OR surgical* OR operation OR 
operative* OR "surgical intervention" 
OR "post-operative" OR "after operat*" 
OR "after surg*" OR "surgical 
procedure" OR "surgical treatment" 
OR "post-surgical" 

General Surgery 
Postoperative 
Complications/ 
Surgical Procedures, 
Operative/ 
Surgery, Operative 
Postoperative care/ 

6) Response to  
Intervention 

accept* or adher* or barrier* or 
facilitat* or preference* or reaction or 

satisfact* or uptake or usab*   

 

Treatment adherence and 
compliance,  
Personal Satisfaction,  
Patient Acceptance of 
Health Care 
Health Knowledge, 
Attitudes, Practice 
Patient preference 
Patient attitude 
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Table 3.3 General Characteristics of the Included Studies 

 

 

Study / Author / 
Year / Country 

Study Aims Study Design Data collection 
tools 

Cnossen et al.  
(2016) 
The Netherlands 

Aim: 
To explore the feasibility of a self-
care education programme, by 
measuring intervention usage, 
uptake, and the end-user 
satisfaction, in addition to 
secondary care. 

Quantitative study 
 
A single group cross-
sectional feasibility and 
satisfaction study 
design 
 

Study-specific 
survey 
10-point Likert 
Scale 
A study-specific 
questionnaire 

Foster et al.  
 
(2016) 
 
United Kingdom 

Aim: 
To assess the proof of concept of 
the RESTORE web-based 
intervention 
 

Mixed-methods 
study 
 
A multi-centre parallel-
group two-armed  
exploratory 
randomised controlled 
trial with qualitative 
process evaluation 

Semi-structured 
telephone 
interviews 
Data usage 
Questionnaires 

Harder  
et al.  
(2017) 
United Kingdom 

Aim: 
To present the development 
process 
of the bWell app and the 
preliminary results of early user-
testing 

Qualitative Focus 
Group study with 
preliminary  
user-testing 

Focus Group 
discussions 

Kanera et al.  
(2016) 
The Netherlands 

Aim: 
To assess the effects of the web-
based Life After Cancer (KNW) 
intervention on the outcomes: 
physical activity, diet and smoking 
6 months after using the KNW 
intervention. 

Quantitative study 
 
A 
randomised controlled 
trial  
 

Online self-
report 
questionnaires 
Data usage 
Login data 

Kanera et al.  
 
(2017) 
 
The Netherlands 

Aim: 
To assess the long-term effects of 
the web-based Life After Cancer 
(KNW) intervention on the 
outcomes for moderate physical 
activity, and vegetable 
consumption at 12 months after 
using the KNW intervention in 
order to track maintenance of 
these 2 outcomes between 6 
months post base-line and 12 
months. 

Quantitative study 
 
A 
randomised controlled 
trial  
 

Online self-
report 
questionnaires  

Data usage 

login data 

Lee et al.  
 
(2013) 
 
Republic of Korea 

Aim: 
To design and develop a web-
based self-management diet and 
exercise intervention for survivors 
of cancer which is based on the 
Trans-theoretical model and to 
formally evaluate the intervention. 

A Mixed-method 
qualitative and 
quantitative 
intervention 
development and 
formal evaluation study 

Qualitative 
Semi-structured 
interviews 
Questionnaires 
with 7-point 
scale 
Intervention 
usage 
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Table 3.3 (Cont’d) General Characteristics of the Included Studies 

 

 

 

 

 

 

Lee et al.  
 
(2014) 
 
South Korea 

Aim: 
To investigate if the web-based 
self-management exercise and 
diet intervention (WSEDI) for BC 
survivors based on the Trans-
theoretical model is feasibly and 
having a primary effect on 
improving the quality of dietary 
behaviours and exercising.  

Quantitative study 
 
A 12-week 
Pilot randomised 
controlled trial with a 
control group 
 

Self-reported 
online surveys 
7-day exercise 
diary 
3-day dietary 
recall 
Cancer-specific 
questionnaires 
Intervention 
usage 

Melissant et al. 
 
(2018) 
 
The Netherlands 

Aim: 
To evaluate the feasibility of the 
Oncokompas intervention among 
survivors of BC, featuring the BC 
module 
 

Quantitative study 
 
 
A Pre-test-post-test 
feasibility study 
 

Semi-structured 
interviews 
Pre- and post-
intervention 
surveys 
Consultation 
with oncology 
nurse 
Intervention 
usage 

Myall et al.    
(2015) 
United Kingdom 

Aim: 
To explore the amount of work 
that the participants in the RCT 
related to this intervention were 
required to do. 

An in-depth qualitative  
process evaluation 
study 
 

Semi-structured 
telephone 
interviews 
 

Paxton et al. 
 
(2017) 
 
United States 

Aim(s): 
1.To investigate if participants 
from the physical activity (PA) 
group would have greater 
improved moderate to physical 
activity level than those 
participants randomised in the 
Dietary group. 
2.To investigate if participants 
from the dietary group would have 
greater improved fruit and 
vegetable consumption than those 
participants randomised in the PA 
group. 

Quantitative study 
 
A Randomised 
Parallel-Group 
Feasibility Study 
 

Web-based 
survey 
consisting of 5-
point Likert 
scaled 
questions 
Web-based 
survey a yes/no 
question 
Web-based 
survey with 
open-ended 
questions 
Web-site usage 
tracking 

Willems et al.  
(2017) 
The Netherlands 

Aim: 
To present the short-term effects 
of the KNW intervention on QoL, 
anxiety, depression, and fatigue.  

Quantitative study 
 
A randomised 
controlled trial 

Self-report 
questionnaires 
Modules usage 
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Table 3.4 Sample Characteristics Across the Studies  

 

 

 
Study / 
Author / 
Year /  

 
Sample 
Size 

 
n = Intervention 

group / Mean Age 
(SD)/ Gender / % 
received surgery 

 
n = 

Control group / 
Mean Age (SD) / 

Gender / % 
received surgery 

Type of 
cancer / 
Adjuvant 
treatment 
(Yes/No/ 

Unknown) 

 
Time since 
surgery / 
treatment 
(min./max) 

 
Cnossen 

et al. 
(2016) 

 

 
n = 38 

 

 
n = 38 
Mean age: 65 
Male n = 29 (76%) 
Female n = 9 (24%) 
100% Total 
laryngectomy 
 

 
None 

Head and 
Neck Cancer 

 
Radio/ 

Chemo-
therapy: 

Unknown 

 
Between 3 
months to 2 

years prior to 
the study 

 
Foster  
et al. 

(2016) 
 

 
n = 159 

 

 
n = 83 
 
Mean age: 58.1 
(10.7) 
Male n = 22 
(26.5%) 
Female n = 61 
(73.5%) 
Surgery: 85.5% (n 
= 71) 

 
n = 76 
 
Mean age: 57.5 
(9.1) 
Male n = 15 
(19.7%) 
Female n = 61 
(80.3%) 
Surgery: 84.2% (n 
= 64) 
 

 
Various 

cancer types 
 

Radio/ 
Chemo-

therapy: No 

No minimal 
time 

threshold 
since surgery 
or treatment 

 
5-year 

maximum 
period since 

diagnosis 

 
Harder 
et al. 

(2017) 
 

 
n = 13 

 

 
Phase 1 
n = 9 
Mean age: 52.3 
Male n = 0 
Female n = 9 
(100%) 
Surgery: 100% 
(n = 9) 

 
Phase 2 
n = 4 
Mean age: 
between 51 and 
58 years 
Male n = 0 
Female n = 4 
(100%) 
Surgery: 100% (n 
= 4) 
 
 

 
Breast 
Cancer 

 
Radio/ 

Chemo-
therapy: Yes 

 
Not stated 

 
Kanera  
et al. 

(2016) 
 

 
n = 462  

 

n = 231 
ITT-analysed 
 
Mean age: 55.6 
(11.5) 
Male n = 48 
(20.8%) 
Female n = 183 
(79.2%) 
Surgery: 83.5% (n 
= 193) 
 
 

n = 231 
ITT-analysed 
 
Mean age: 56.2 
(11.3) 
Male n = 45 
(19.5%) 
Female n = 186 
(80.5%) 
Surgery: 80.6% (n 
= 186) 

Various 
cancer types 
 

Radio/ 
Chemo-

therapy: No 

 
A minimum 
of 4 weeks 

since surgery 
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Table 3.4  (Cont’d) Sample Characteristics Across the Studies  

 

 
Kanera  
et al. 

(2017) 
 

 
n = 462  

 

 
n = 231 
ITT-analysed 
 
Mean age: 55.6 
(11.5) 
Male n = 48 (20.8%) 
Female n = 183 
(79.2%) 
Surgery: 83.5% (n = 
193) 

 
n = 231 
ITT-analysed 
 
Mean age: 56.2 
(11.3) 
Male n = 45 (19.5%) 
Female n = 186 
(80.5%) 
Surgery: 80.6% (n = 
186) 

 
Various 

cancer types 
 

Radio/ 
Chemo-

therapy: No 

 
A minimum 
of 4 weeks 

since surgery 

 
Lee  
et al. 

(2013) 
 

 
n = 76  

 

 
Development Phase 
n = 46 
 
No other information 
is provided by the 
Authors 

Evaluation Phase 
n = 30 
 
Mean age: 41.5 (6.3) 
Male: not stated 
Female not stated 
Surgery: 100% (n = 
30) 

 
Breast 
Cancer 

 
Radio/ 

Chemo-
therapy: Yes 

 
No upper 
time limit 

since initial 
cancer 

diagnosis or 
treatment 

 
Lee  
et al. 

(2014) 
 

 
n = 59 

 

 
n = 30 (after 
randomisation, 
before drop-outs) 
 
Mean age: 41.5 (6.3) 
Female n = 30 
(100%) 
Surgery: 100% (n = 
30) 

 
n = 29 (after 
randomisation, 
before drop-outs) 
 
Mean age: 43.2 (5.1) 
Female n = 29 
(100%) 
Surgery: 100% (n = 
29) 

 
Breast 
Cancer 

 
Radio/ 

Chemo-
therapy: No 

 
No minimal 

time 
threshold 

since surgery 
or treatment 

 
Melissant 

et al. 
(2018) 

 

 
n = 68 

n = 68 (participants 
left after drop-outs. 
Before drop-outs: n = 
76 post-baseline) 
 
Mean age: 56 (12) 
Male: not stated 
Female not stated 
Surgery: 100% (n = 
68) 

 
None 

 
Breast 
Cancer 

 
Radio/ 

Chemo-
therapy: No 

 
A minimum 
of 4 weeks 

since surgery 

 
Myall  
et al. 

(2015) 
 

 
n = 19 

n = 8 
(after consent) 
 
Mean age of total 
sample: 
n = 14 < 60 years 
n = 5 > 60 years 
Gender of total 
sample: 
Male: 4 
Female: 15 
Surgery for the total 
Received by: n=16 
No surgery: n = 1 
Missing: n= 2 

n = 11 
(after consent) 
 
Mean age of total 
sample: 
n = 14 < 60 years 
n = 5 > 60 years 
Gender of total 
sample: 
Male: 4 
Female: 15 
Surgery for the total 
Received by: n=16 
No surgery: n = 1 
Missing: n= 2 

 
Various 

cancer types 
 

Radio/ 
Chemo-

therapy: No 

 
No minimal 

time 
threshold 

since surgery 
or treatment 

 
5-year 

maximum 
period since 

diagnosis 
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Table 3.4  (Cont’d) Sample Characteristics Across the Studies  

 
 

Paxton  
et al. 

(2017) 
 

 
n = 71 

n = 34 
Randomised after 
consent, ITT, before 
drop-outs. 
 
Mean age: 52.7 (8.4) 
Male: not stated 
Female not stated 
Surgery: n = 31 
(91%) 

n = 37 
Randomised after 
consent, ITT, before 
drop-outs. 
 
Mean age: 51.8 (8.9) 
Male: not stated 
Female not stated 
Surgery: n = 36 
(97%) 

 
Breast 
Cancer 

 
Radio/ 

Chemo-
therapy: No 

 
No upper 
time limit 

since initial 
cancer 

diagnosis or 
treatment 

 
Willems 

et al. 
(2017) 

 

 
n = 462  

 

 
n = 231 
ITT-analysed 
Mean age: 55.6 
(11.5) 
Male n = 48 (20.8%) 
Female n = 183 
(79.2%) 
Surgery: 83.5% (n = 
193) 

 
n = 231 
ITT-analysed 
Mean age: 56.2 
(11.3) 
Male n = 45 (19.5%) 
Female n = 186 
(80.5%) 
Surgery: 80.6% (n = 
186) 

 
Various 

cancer types 
 

Radio/ 
Chemo-

therapy: No 

 
A minimum 
of 4 weeks 

since surgery 
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Table 3.5  Breakdown of the Features of the Included Interventions 
 

FEATURE STUDY (Author / Year / name of Intervention / duration / web/app based) 

Cnossen 

et al. 

2016 

 

ITwC 

 

2 weeks 

 

WEB 

Myall 

et al. 

2015 

 

REST

ORE 

 

6 

weeks 

WEB 

Foster 

et al. 

2016 

RESTO

RE 

 

6 weeks 

 

WEB 

Kanera 

et al. 

2016 

KNW 

 

6 

months 

(26 

weeks) 

 

WEB 

Kanera 

et al. 

2017 

KNW 

 

6 

months 

(26 

weeks) 

 

WEB 

Willems 

et al. 

2017 

KNW 

 

6 months 

(26 

weeks) 

 

WEB 

Lee  

et al. 

2013 

WSEDI 

 

12 

weeks 

 

WEB 

Lee  

et al. 

2014 

WSEDI 

 

12 

weeks 

 

WEB 

Melissant  

et al. 

2018 

Oncokom

pas 

 

1 week 

 

WEB 

Paxton 

et al. 

2017 

 

ALIVE 

 

3 

months 

12 

weeks 

 

WEB+ 

Email 

Harder 

et al. 

2017 

 

8 

weeks 

 

APP 

Action / Coping 

Plan 

  ✓ ✓  ✓ ✓ 

Assistance from 

Researchers 

during the 

interventional 

period 

✓ 
 

 ✓     

Automated 

emails 

 ✓ ✓   ✓  

Automated 

Phone calls 

     ✓  

Automated SMS 

Text Messages 

   ✓    

Automated 

tailored 

(specific) advice 

on which 

intervention 

parts to 

undertake 

   
✓ 
 

  
✓ 
 

  

Automated 

tailored 

(specific) 

progress 

feedback 

  
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

Diary  ✓  ✓   ✓ 

Exercise 

Activity 

Calendar 

✓      ✓ 

Exercise 

programme / 

information 

✓ ✓ ✓ ✓ ✓ ✓ ✓ 

Exercise 

workbook 

✓       

FAQs       ✓ 

Forum for peer-

support 

  ✓   ✓  

Goal-setting 

feature(s) 

 ✓ ✓ ✓  ✓  

Images / 

visual graphics 

✓ ✓ ✓ ✓ 

 

✓ ✓ ✓ 
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Instructions on 

how to use the 

intervention 

  ✓ 

 

✓ 

 

✓ 

 
 ✓ 

 

Online consent 

and/or baseline 

assessment  

 ✓ ✓ 

 
 ✓ 

 

✓  

Personal page   ✓   ✓ ✓ 

Photos ✓      ✓ 

Printables     ✓   

Reminders   ✓ ✓  ✓ ✓ 

Restricted online 

log-in access 

with a pass-code 

✓ ✓ ✓ ✓ ✓ 
 

✓ 
 

✓ 

Rewards      ✓  

Self-care 

Information 

 
✓ 

  
✓ 

  
✓ 

  

Self-care skills 

education 

     ✓       

Self-evaluation 

(of progress) 

  ✓ 

 

✓ 

 

✓ 

 

✓ ✓ 

Separate 

Modules 

available at all 

times 

✓  ✓ ✓ 

 

✓ 

 
 ✓ 

Separate  

Modules 

released 

consecutively 

 ✓ 

 
   ✓ 

 
 

Tailored 

educational 

information 

  ✓ ✓ 

 

✓ 

 

✓ 

 

✓ 

Theoretical 

framework-

based 

 ✓ 

 

 

✓ 

 

✓ 

 

✓ 

 

✓  

“Traffic light” 

notification / 

advice system   

  ✓ 

 
 ✓   

Troubleshooting 

guides for 

symptom 

management 

 
✓ 

  
✓ 

  
✓ 

  

Video 

animations 

✓       

Video 

demonstrations 

✓      ✓ 

Videos with 

other patients’ 

stories 

 ✓ ✓     

Videos with 

HCPs and/or 

educational info 

and advice 

   
✓ 

    

Web-links for 

further 

information 

  
✓ 

 
✓ 

  
✓ 

  
✓ 
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Table 3.6 Main Findings Related to Primary, Secondary and Effectiveness Outcomes Across the Studies 

 

Study / Authors / 

Year / Design / 

Follow-up 

 

Main findings for primary 

outcomes of interest: 

Adherence, Acceptability 

and Satisfaction 

 

Main findings for secondary outcomes of 

interest: Barriers and facilitators, Moderating 

factors, Suggestions for improvement of 

interventions, Self-efficacy for fatigue self-

management, Patient activation measure, 

Perceived ease of use, Perceived effectiveness of 

the intervention 

 

 

Main findings for effectiveness outcomes 

related to physical activity and dieting 

behaviours, self-efficacy, smoking cessation 

behaviours 

 

Cnossen  

et al. 

(2016) 

 

A single group cross-

sectional feasibility 

and satisfaction study 

design 

 

 

Follow-up: at 2 weeks 

 

 Satisfaction:  

- Satisfaction with the overall 

ITwC intervention: 84% 

-User-friendliness: 74%  

-Overall Satisfaction with the 

self-care programme: 66% 

- Net Promoter Score: 

25% would promote 

20% would criticise = + 5% 

positive 

 

 

 

1) uptake rate: 73% 

 

2)  measured by login: 

n = 38 (Completers) out of n = 55 who consented 

and completed baseline measurements (69%). 

<60 mins: 55% 

60-90 mins: 29% 

>90 mins: 16% 

 

3) Statistical association between satisfaction with 

the intervention programme and 

- level of education p = 0.004  

- health literacy skills p = 0.038. 

 

No significant association between satisfaction 

and:  

- gender (p = 0.46) 

- age (p = 0.50) 

- marital status (p = 1.00) 

- employment status (p = 1.00) 

- Internet literacy (p = 0.10) 

- Internet usage (p = 0.06) 

- treatment modality (p = 0.46) 

- time since TL (p = 1.00) 

- QoL (p = 0.75) 
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Foster et al. 

(2016) 

 

A multi-centre 

parallel-group two-

armed  

exploratory 

randomised controlled 

trial with qualitative 

process evaluation 

 

 

Follow-ups: at 6 and 

12 weeks 

 

Acceptability: 

36% – total attrition rate; 

Half of the participants  

having access to both: 

RESTORE and leaflet 

preferred to access the 

RESTORE programme; the 

other half preferred the leaflet. 

 

Adherence to the intervention: 

71% adherence to intervention 

(logged onto compulsory 

sessions 1 & 2 and at least one 

other optional;  

Most visited optional session 

(51% of the participants): 

“Work and home life”; 

Least visited optional session 

(27% of the participants): 

“Talking to others”. 

 

 

Feasibility:  

41% of eligible participants consented to the 

study. 

Randomised after consent and data collected at 

T0: n=163  

 

 

 

Change in Perceived Self-Efficacy for Fatigue 

Self-Management:  

Improved fatigue self-efficacy at T1 in 

RESTORE group compared to Control group (p = 

0.09, group effect: 0.514) 

 

 

 

Harder 

et al. 
(2017) 

 

 

 

Phase 1 

a qualitative Focus 

group design study. 

 

Phase 2: Preliminary 

user testing 

 

 

 

 

Follow-up: at 8 weeks 

 

Findings from the 

Developmental Phase 

Five main themes identified 

within the first Focus Group 

discussion: 

1) ”Awareness of importance 

of Exercises” 

2) “Awareness that exercises 

are Ongoing” 

3) ”Lacking or inconsistent 

advice” 

4) “Gaps in care pathway and 

follow-up” 

5) “Need for more directions 

or Physiotherapy” 

 

Second focus group Discussion: 

- Very positive overall feedback, 
- Suggestions for 1 x rating a day with colours. 

- Suggestion for inclusion of a diary function; 

- Suggestions for inclusion of Information section 

and FAQs section. 

- Suggestions for models in demo videos to be of 

various ages and casually looking 

 

 

Findings from the User-Testing Phase 

User-testing showed: 
- ease of navigating; 

- no technical issues, 

- coherent content, text and font of text; 

 

Participants gave: 

very positive feedback on: 

-The demo videos; 

- The reminder feature of the app. 

 

Somewhat beneficial feedback on: 

- self-monitoring; 

- the self-rating feature; 

- visual graphics of the app. 

 

Beneficial feedback on: 

- Graded exercising tasks 

- Different exercising stages of the programme. 
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Overall feedback: 

-Intervention promoted motivation; 

-Intervention was engaging; 

-4.6/5 definite recommendation to other survivors 

of BC recovering from a surgery for BC. 

 

Intervention usage: all participants used it from 

almost daily to a few times per day. 

Kanera et al. 

(2016) 

 

 

Randomised 

controlled trial  

 

 

 

Follow-up at:  

 

3 moths   

6 months (end of 

intervention),  

12 months (post 

baseline)  

 

Number of KNW modules 

followed on average by 

intervention participants: 2.23 

(SD = 1.58). 

 

Following the PA module: n = 

45 (24.73 %) 

Following the Diet module: n 

= 116 (61.70 %) 

Following the Smoking 

module: n = 19 (10.1%) 

 

Diet and/or PA module 

followed within 14 weeks by 

80% of intervention 

participants. 

 

 Accessing the KNW may increase moderate 

Physical Activity (PA) levels 

 

Statistically significant increase in moderate PA 

with 74.74 minutes 

 

Significant increase in moderate PA levels among 

the PA module users compared to non-PA 

module-followers: p = 0.22, d = −0.32 (Not 

significant after multiple testing). 

 

Among Diet module-followers, a significant 

increase in consuming (Not significant after 

multiple testing): 

-fruit (p = 0.031, d = −0.12) 

-fish (p = 0.045, d = −0.11) 

Significant intervention effect on vegetable 
consumption at 6 months (p = 0.27, d = −0.37; 

Intention-to-treat analysis (ITT):  p = 0.023. All 

results not significant after multiple testing. 

Among Diet module non-followers, a significant 

increase in consuming Not significant after 

multiple testing): 

Vegetables: (p = 0.048, d = −0.23) 

 

Smoking behaviours at 6 months: no significant 

intervention effects neither for Complete cases 

(p=0.233) or after ITT analysis (p=0.278).  

33% (n=9) of the n=27 smokers in the 

Intervention (IC) group quit smoking at 6 months 

12.5% (n=4) of the n=32 smokers in the Usual 

Care (UC) group quit smoking at 6 months. 
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Kanera et al. 

(2017) 

 

 

Randomised 

controlled trial  

 

Follow-up at: 

6 months (end of 

intervention),  

12 months (post 

baseline)  

 

Usage: 

The PA module was used by n 

= 46 (28.1 %) from the 

intervention group at 12 

months post-baseline  

 

 

Moderation effects: 

 

Significant moderation effect found for age: 

KNW was more effective in participants younger 

than 57 years of age at 6 months 

 (p = 0.040) and 12 months (p = 0.000).   

 

No significant moderation effect found for gender 

(p = 0.296) 

 

No significant moderation effect found for 

education level (p = 0.351) 

 

No significant moderation effect on PA outcomes 

found for using the PA module at 6 months and 

12 months post baseline 

(at 6 months: p = 0.218;  

at 12 months: p = 0.480) 

 

Effects of the KNW usage on moderate PA levels: 

1) Between group statistical difference between 

IC group and UC group at 6 months: 78.3 min per 

week 

2) Between group statistical difference between 

IC group and UC group after 12 months: 106.5 

min per week 

3) Statistically significant between-group 

differences in moderate PA levels at 12 months 

post baseline (p = 0.010, d = 0.35, ITT: p = 0.011) 

 

Effects of the KNW usage on vegetable 

consumption at 6 and 12 months: 

Significant intervention effect on vegetable 

consumption at 6 months (p=0.001,  

 d = -0.37, ITT: p=0.002) 

No Significant intervention effect on vegetable 

consumption at 12 months (p=0.121, d = -0.28, 

ITT: p=0.132). 

 

Lee et al. 

(2013) 

 

A Mixed-method 
qualitative and 

quantitative study 

 

Findings from the Evaluation 

phase: 

 

Usability: 
The end-users rated the 

intervention to be easy to use 

and understand – Mean total 

usability score (SD) = 81.3 

(20.2) points out of 100. 

 

Feasibility: 

Programme feasibility: 90% of 

the participants (n=27/30) used 

the intervention consistently 

throughout the 12-week 

intervention period. 

 

 

Cronbach alpha coefficient = 

0.87 

 

 

Findings from the Development phase: 

Barriers to exercising: 

- Concerns whether being overweight increases 

Cancer recurrence – not sure how to exercise 
during recovery or treatment periods 

- not sure of what precautions are needed during 

exercising 

- impaired routine due to cancer treatment 

- lack of exercise partner 

- inadequate exercise conditions (lack of local 

gyms, no parks nearby, bad weather 

- side effects from cancer treatment (fatigue) 

- lack of motivation to exercise. 

- for females – difficult to exercise outdoors when 

dark. 

Facilitators to exercising: 

- encouragement from friends / healthcare 

professionals (HCPs) 

- perceptions of increased energy levels and/or 

wellbeing increased motivation for exercising. 

 

Findings from the Development phase: 

Healthy dieting habits: 

- Participants wanted more information on food to 

eat and to avoid. 
Barriers to fruit and vegetable consumption:  

- lack of preparation time 

- taste concerns 

- fear of pesticide exposure 

- conflicting information in media vs. research 

regarding dietary recommendations 

- difficulty in self-motivation for healthy dieting 

behaviour 

- busy lifestyle 

- difficulty finding healthy foods in restaurants 

- high costs of fruit and vegetables 

- Fruit and vegetables quickly rotten. 
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Lee et al. 

(2014) 

 

A 12-week 

Pilot randomised 

controlled trial with a 

control group 

 

 

Follow-up at: 

12 weeks (end of 

intervention) 

 

Programme feasibility and 

acceptability:  

 

89% of the participants used 

the intervention consistently 

throughout the 12-week 

intervention period. 

 

Significant adherence to the 

final exercise module 

 

Positive user-evaluation of the 

WSEDI contents, the delivery 

mode via the Internet and 

intervention usefulness. 

 Intervention effect on exercising: 

statistically improved between-group difference 

in moderate exercising for ≥ 150 minutes per 

week in the WSEDI intervention group  

(p < 0.0001) 

 

Intervention effect on Fruit and Vegetable 

consumption:  

-Statistically significant improvement in the 

intervention group in eating 5 F&V servings per 

day (p=0.001). 

-Statistically improved overall dietary quality 

according to the DQI (p=0.001). 

-Statistically higher proportion of participants in 

the intervention group with protein intake 

according to RDA (p=0.016) and in calcium 

intake (p=0.003). 

 

HRQoL(statistically improved compared to 

controls: 

-Physical functioning (p=0.023) 

-Appetite loss (p=0.034). 

 

Fatigue severity according to BFI: 

Statistically improved compared to controls 
(p=0.032). 

 

Stage of change according to the TTM:  

Statistically improved in the intervention group 

compared to the Controls for motivational 

readiness for:  

-Exercising: (p < 0.0001);  

-F&V consumption (p < 0.029) 

 

Statistically significant between-group difference 

in self-efficacy for 

-exercise management (p = 0.024) 

-increased F&V consumption (p = 0.023) 

 

Melissant et al. 

(2018) 

 

A Pre-test-post-test 

 

Actual intervention usage: 

- Intervention used by 75% 

(57/76) of participants 

(including dropouts) 

 

Adoption (intentions to use the intervention: T0 

survey filled in by 75% (76 out of 101 eligible 

participants) 

 

 

Patient Activation Measure (PAM): significantly 

higher after intervention use: p=0.007, r=0.24 

(small effect size). 
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feasibility study 

        

 

Follow-up at: 

1 week 

- Intervention used by 84% 

(57/68) of participants 

(excluding dropouts) 

 

Satisfaction: 

- A mean score for satisfaction 

with Oncokompass = 6.9/10 

- 77% (n=44) of the users 

viewed the Learn module 

- 63% (n=36) of the users read 

their self-care advice. 

- 61% (n=35) of the users read 

the Act module. 

- 58% (n=33/57) of the 

survivors used the BC Module. 

Satisfaction with the BC 

module was 7.6/10.  

 

Net Promoter Score: negative 

(-36) 

- Detractors: 46% 

- Promoters: 10% 

- Passives: 44% 

Satisfaction-associated factors: 

-treatment with surgery + chemo/radiation therapy 

vs. surgery only (75% vs 25%) – 

 p = 0.013   

 

Barriers and facilitators to usage: 

- Most common barrier: intervention too extensive 

- Most common facilitator: congruency of the 

well-being score generated by Oncokompas and 

the participants’ own perceived well-being (41%, 

24/59 participants). 

 

Arm and Shoulder movement section = n of times 

accessed by participants out of n=57 (%): 

- Personalised information: 7/57 (12%) 

- Self-care advice: 5/57 (9%). 

Perceived efficacy in patient-physician 

interactions (PEPPI-5): not significantly improved 

after intervention use: p=0.75. 

 

Myall et al. 
(2015) 

 

An in-depth 

qualitative  

process evaluation 

study 

 

 

Follow-up at: 

 

6 weeks and  

12 weeks post 

baseline 

 

 

 

 

Purpose of participating in the 
trial: 

- Majority of the participants 

found it beneficial to take part 

in the RCT resulting in 

behavioural and lifestyle 

changes in some participants 

after using the RESTORE 

intervention.   

- Participants benefited from 

feeling supported during the 

trial, 

- learning, self-reflecting, 

realising and acceptance of 

fatigue as a limitation. 

 

Workload required:  

Most of the participants: 

 

Content of the RESTORE intervention: 
- Majority found the language of RESTORE 

accessible and not complicated. 

- Some participants would prefer more tailored 

information with additional signposting resources. 

 

Barriers to using the intervention in everyday life: 

- Intervention not relevant 

- additional skills required to use the intervention 

- difficulty fitting the intervention into daily 

routines 

- unintended negative impact on participants 

reminding them of cancer and treatments 

 

Needed improvements of the implementation of 

the intervention in relation to: 

- timing of accessing the intervention post-

treatment; 
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- did not need any new skills 

for using RESTORE; 

- found it easy to fit 

RESTORE into daily routine. 

 

- modes of delivery of the intervention within the 

intervention (graphics, pictures) 

- equality of access to the intervention. 

 

Ways to improve the intervention implementation: 

To enhance the content of RESTORE one 

participant suggested for more graphics and 

pictures to be added; 

- Providing equal intervention access based on the 

users’ socio-economic status; 

- Providing equal access to the intervention in 

terms of cognitive and mental status of the user. 

 

Paxton et al. 

(2017) 

 

 

 

Randomised Parallel-

Group Feasibility 

Study 

 

At 3 months 

 

 

Satisfaction with the 

intervention components: 

- No significant between-group 

differences 

- Both groups found most 

satisfying: tips for overcoming 

barriers and goal achievement, 

the goal-setting tools and the 

health notes.   

 

Overall Satisfaction: 

- No significant between-group 
differences (p=0.24). 

- PA group: 3.9/5 (1=not 

satisfied at all, 5=very 

satisfied) 

- Dietary group: 4.3/5 

 

Web-site demand 

- No significant between-group 

differences 

- PA group average visit to the 

web-site: 9.6 out of 12 weeks 

- Dietary group average visit to 

the web-site: 10.7 out of 12 

weeks, p = 0.15 

 

Likelihood of recommending the intervention  

97% of the completers would recommend the 

intervention to others. 

 

Likes / Dislikes about the ALIVE intervention  

 

The most “LIKED” components of the 

intervention: 

- educational information (36%),  

- email reminders (14%),  

- goal-setting tools (12%),  

- ease of use (9%), motivation or encouragement 
(9%) 

 

The most “DISLIKED” components of the 

intervention: 

- Functionality (48%), 

- information (31%), 

- tools (14%),  

- time (7%). 

 

Perceived effectiveness of the ALIVE 

intervention in changing health behaviours 

- No significant between-group differences 

(p=0.67) 

- PA group: 3.7/5 (1=not satisfied at all, 5=very 

satisfied) 

- Dietary group: 3.8/5 

 

 

Minutes of Moderate to vigorous Exercising per 

week  

Statistical improvements in PA exercising/week 

for participants in BOTH intervention tracks   

p < 0.001, d=0.20 (ITT) 

 

97 additional minutes of moderate PA/week for 

the PA and p < 0.001, d=0.20 (ITT) 

 

49 additional minutes of moderate PA/week for 

the Dietary group  

p < 0.001 d=0.20 (ITT) 
 

Sedentary behaviour (ITT): 

- Significant reductions in discretionary minutes 

(d=0.20), other minutes of sedentary time per 

week (d=0.15), television-related time per week 

(d=0.15), and total sedentary time (d=0.45 in 

BOTH groups, p < 0.001). 

- Significant improvements in the PA group > 

than significant improvements in the Dietary track 

(p < 0.001). 

- Total sedentary time in the PA group reduced 

with 304 mins/week – 5 times greater reduction 

than in the Dietary group (-59 mins/week, d=0.45, 

p < 0.001) 

 

Dietary intake 
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Within-group statistical improvement for the 

Dietary group for F&V intake by + 0.7 cup 

servings per day (p = 0.002, d=0.34. 

No statistical between-group differences neither 

in Completers only, nor in the ITT analysis.  

 

No other significant within-group improvements 

in dietary intake for neither the PA nor the 

Dietary group. 

Willems et al. 

(2017) 

 

Randomised 

controlled trial 

 

Follow-up at:  

6 months (end of 

intervention) 

Module use: 

- At 6 months-on average 2.2 

modules were used, 

-89.4% of participants used at 

least 1 module, 

- The Fatigue module was used 

by 37.2% of the participants 

- The Mood module was used 

by 24.5% of the participants. 

 

 

 Intervention effects 6 months post baseline: 

- Increased emotional functioning: 

(p = 0.022, d = 0.15) 

- Increased social functioning 

(p = 0.011, d = 0.15) 

- Decreased depression 

(p = 0.007, d = 0.21) 

- Decreased fatigue 

(p = 0.020, d = 0.21) 

 

With ITT analysis effects on depression and 

fatigue remained significant: 

- Effect on depression:  p = 0.039 

- Effect on fatigue:  p = 0.019. 

 

  Influence of module use (BEFORE multiple 
testing as no significant results after multiple 

testing): indications that module use influenced 

the intervention effects on: 

 

- FATIGUE (if using 2 to 8 modules):   

p = 0.022, d = 0.28 

- DEPRESSION (if NOT using the Mood 

module):  p = 0.017, d = 0.27  

- SOCIAL FUNCTIONING (if using the Fatigue 

module):  p = 0.009, d = 0.37 
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Table 3.7 Breakdown of Quality Appraisal Scorings and Inter-Rater Agreement Kappa and Weighted Kappa-Values for 
the QUALITATIVE Studies (Kmet et al. 2004) 

 

Study Item on Kmet et al. checklist 
Summary 

Score 
 

KAPPA-
value 
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KAPPA-

value 
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Harder  
et al. 
(2017) 

2 2 2 1 2 2 2 0 2 0 0.75 
(75%) 

0.75 0.86 

 Myall  
et al.   
(2015) 

2 2 2 2 1 2 2 0 2 1 0.80 
(80%) 

0.36 0.56 

 

Scoring (Kmet et al. 2004): Total sum = (number of “yes” * 2) + (number of “partials” * 1) Total possible sum = 20 Summary 

score: total sum / total possible sum 
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Table 3.8 Breakdown of Quality Appraisal Scorings and Inter-Rater Agreement Kappa and Weighted Kappa-values for 

the QUANTITATIVE and MIXED-METHODS Studies (Kmet et al. 2004) 

 

Study Item on Kmet et al. checklist Agreed 
scores 

KAPPA
-value 

WEIGHTE
D KAPPA-

value 
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Cnossen  
et al. 2016 

2 2 1 2 N/A N/A N/A 2 2 2 2 N/A 2 2 0.95 
(95%) 

0.66 0.84 
 

Foster  
et al. 2016 

2 2 1 2 2 2 N/A 2 2 2 2 2 2 2 0.96 
(96%) 

0.46 0.73 

Kanera  
et al. 2016 

2 2 2 2 2 0 N/A 2 2 2 2 2 2 2 0.92 
(92%) 

0.72 0.87 

Kanera  
et al. 2017 

2 2 2 2 2 0 N/A 2 2 2 2 2 2 2 0.92 
(92%) 

0.72 0.87 

Lee  
et al. 2013 

2 2 1 1 N/A N/A N/A 1 2 1 1 N/A 2 2 0.75 
(75%) 

0.78 0.89 

Lee  
et al. 2014 

2 2 2 2 2 0 0 1 2 1 2 2 1 2 0.75 
(75%) 

0.30 0.49 

Melissant  
et al. (2018) 

2 2 1 2 N/A N/A N/A 2 2 2 2 N/A 2 2 0.95 
(95%) 

1.00 1.00 

Paxton  
et al. (2017) 

2 2 2 2 2 N/A N/A 2 2 2 2 2 2 2 1 
(100%) 

0.77 0.90 

Willems  
et al. (2017) 

2 2 2 2 2 0 N/A 2 2 2 2 2 2 2 0.92 
(92%) 

0.72 0.87 

Scoring (Kmet et al. 2004): Total sum = (number of “yes” * 2) + (number of “partials” * 1) Total possible sum = 28 – (number of “N/A” * 2) Summary 

score: total sum / total possible sum
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4.1 Abstract 

 

Chapter 4 describes the theoretical and framework-approach underpinning of the 

iEMBRACE intervention for exercising after BC surgery that was based on the 

theory of planned behaviour (TPB) by Ajzen (2011) and the PBA by Yardley et al. 

(2015a, b). Based on these, the first PowerPoint prototype of the intervention was 

planned and developed. During the planning of the intervention, the existing relevant 

literature was synthesised involving a synthesis of reviews and a systematic review 

(described in Chapters 2 and 3 respectively, with brief results summarised below). 

Also, a secondary data analysis of previous qualitative work was conducted, with 

brief results described below in this chapter. The reviews and the secondary data 

analysis were undertaken in order to: 1) conduct a needs assessment amongst 

survivors of BC aiming to identify the main objective to be achieved by the 

intervention and; 2) identify and outline the key issues and challenges that the 

intervention aimed to address in accordance with its main objective. These 

preliminary steps were fundamental for identifying the key guiding principles (also 

described in this chapter) for the intervention that would identify its main components 

and content as per the structured activities suggested in the PBA (Yardley et al. 

2015a, b).  

 

 

4.2 Introduction 

 

As the evidence from Chapters 1 to 3 outlines, there is a need for the development 

of a user-friendly engaging self-management exercise intervention for people to use 

in the comfort of their home. An online resource would enable its users to access 

the intervention at a time most convenient to them, as soon as possible after their 

breast surgery and for as long as their symptoms persist.  

 

After having reviewed in the previous chapter the structure and common 

components of other self-management interventions for rehabilitation after cancer 
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surgery and the adherence to those, this chapter outlines the theoretical basis for 

the planning of the PowerPoint prototype of the Internet Exercise Modality after BC 

(iEMBRACE) intervention for online self-management exercising after surgery for 

BC. The iEMBRACE intervention aims to provide tailored immediate and long-term 

post-surgical exercises to reduce the chances of developing early or delayed post-

operative MSK shoulder and arm symptoms after BC surgery, or to reduce these 

symptoms by providing specific exercises according to these symptoms and 

functional deficits.  

 

According to the Medical Research Council’s (MRC) latest guidance on developing 

and evaluating complex interventions from 2013 (Craig et al. 2013), the iEMBRACE 

can be classified as a complex intervention. This is because it is comprised of a 

number of “components” describing techniques and strategies for assisting 

behavioural change at one or more levels, based predominantly on tailoring the 

information provided to the iEMBRACE users (Craig et al. 2013). For the 

development of such complex interventions, the MRC recommend that intervention-

developers should carefully formulate the rationale for creating the intervention, 

underpinning it with a theoretical basis or model, and then explain the determinants 

for the desired behavioural change and how it will be achieved in terms of selecting 

appropriate behavioural change techniques (Craig et al. 2013). Alongside the 

theoretical model underpinning the intervention planning, the MRC also recommend 

that a structured modelling approach should be adopted for the design and the 

development of a complex intervention like the iEMBRACE (Craig et al. 2013). The 

selected modelling approach, the PBA by Yardley et al. (2015a, b), which will be 

elaborated on below, acted as a “manual” containing all sub-phases for the planning 

and the development of iEMBRACE and the structured activities that these phases 

included in order to be fulfilled. The MRC guidance, however, only provides some 

brief information on the interventional development stages and hence, further 

updated guidance specifically on the intervention development stages was collated 

and provided by O’Cathain and colleagues (2019). Both sets of guidance (Craig et 

al. 2013; O’Cathain et al. 2019) were followed in order to clearly identify the issues 

to be addressed by the iEMBRACE and the desired outcomes and mechanisms for 

achieving these. 
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4.3    Aim 

 

This chapter describes the theoretical underpinning of the iEMBRACE intervention 

and the qualitative and quantitative data which led to formulating the key guiding 

principles for the intervention. The Guiding Principles served as the basis for the 

development of the first PowerPoint prototype of the intervention. As the authors of 

the PBA framework recommend (Yardley et al. 2015 a, b), during the planning phase 

of creating the intervention, various qualitative and quantitative research methods 

were adopted in order to: 1) identify and describe the main objective of the 

intervention based on the needs of survivors of BC and thus, defining what the 

intervention should include, and: 2) identify and outline the pivotal issues and 

challenges that the intervention would address. These two preliminary steps were 

fundamental for identifying the key Guiding Principles for the intervention that would 

identify its main components and content for achieving its objective. As seen in 

Figure 4.1, the theoretical planning and the development of the first PowerPoint 

prototype of the intervention involved: 

 

1. A synthesis of the existing relevant literature (described in Chapters 2 to 3 and 

summarised in this chapter) 

- A systematic review and narrative synthesis of the evidence about self-

management interventions for rehabilitation after a cancer surgery; 

- A synthesis of reviews on the different exercises after surgery for breast 

cancer in order to identify the most effective short-term and long-term exercise 

treatment parameters after a surgery for BC; 

2. Secondary data analysis of previous qualitative research by Blackburn and 

colleagues (2017, 2018) – a deductive thematic analysis approach (Boyatzis 1998; 

Braun and Clarke 2006; Hayes 1997) exploring in detail the specific aspects of 

interest of the qualitative data. 

3. Formulation of the key Guiding Principles for the intervention development 

(defined and described below) as a summary of the intervention objectives and 

corresponding features that addressed these objectives. 
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Figure 4.1 Application of the Person-Based Approach to the Development of 

iEMBRACE (The phase described in this chapter is in white) 
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4.4 Developing a Theory-Based Structured Approach for Intervention 

Planning 

 

4.4.1 Theory of Planned Behaviour (TPB)  

 

In order to understand and improve the cancer survivors’ and more specifically, BC 

survivors’ low participatory rates in exercising during and after cancer treatments 

(Gollhofer et al. 2015; van Waart et al. 2015), the iEMBRACE developers applied 

the model of the TPB by Ajzen (2011). According to this model, intentions are the 

immediate determining factors of certain behaviours. Intentions can predict a 

person’s behaviour since they are a conscious expression of a person’s decision to 

do (or not to do) that behaviour (Ajzen 2011). While intentions can predict certain 

behaviours, they also have been hypothesised to have a direct positive correlation 

with the three main constructs of the TPB, which are 1) attitude, 2) subjective norms 

and 3) perceived behavioural control.  

 

Attitudes, as per the TPB, can be regarded as the motivation that one needs to 

perform a given behaviour (Courneya et al. 2007; Ajzen 2011). The TPB describes 

subjective norms as the social pressure that compels the person to do, or not to do, 

the desired behaviour, depending on other people’s actions or thoughts (Courneya 

et al. 2007; Ajzen 2011). The perceived behavioural control (PBC) factor reflects a 

person’s belief in the control that they can assert over the targeted behaviour and 

their own perceived capability of performing that behaviour (Courneya et al. 2007; 

Ajzen 2011).  Therefore, a number of techniques were incorporated into iEMBRACE 

in order to address these three factors (attitudes, subjective norms and PBC) that 

can directly affect and/or predict the desired behaviour of the survivor of cancer 

(Hunt-Shanks et al. 2006).  

 

The TPB model was considered to be the most appropriate theoretical framework 

for the development of the iEMBRACE intervention for survivors of BC for the 

following reasons. Firstly, the three main constructs of the TPB that contribute to a 

person’s intention to exercise, (personal attitudes, subjective normative beliefs and 
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perceived behavioural control), can all be related to exercising while using 

technologies (Herrmann and Kim 2017) and can be affected by the cancer treatment 

side effects and other co-morbidities that people may have (Karvinen et al. 2007). 

Additionally, attitudes towards using technologies within the healthcare context are 

directly impacted and have an impact on outcomes, such as adherence, 

engagement and satisfaction with a technology-assisted intervention (Herrmann 

and Kim 2017). Moreover, social normative beliefs that are affected by the other 

peers’ behaviours and thoughts can be the basis of one’s motivation to use 

technologies (Herrmann and Kim 2017). Lastly, the third construct of the TPB, the 

PBC, can be regarded as either a positive or negative factor that can respectively 

either promote or discourage exercising behaviours (Courneya et al. 2007; Ajzen 

2011).  

 

Notably, it has to be highlighted that although the TPB may facilitate behaviour 

change, this model has not been defined as one for behaviour change, but as a 

theory explaining people’s intentions for behavioural change (Ajzen 1991). In 

contrast, Bandura’s self-efficacy theory explains psychological changes in 

behaviours brought by treatment modalities (Bandura 1977). Moreover, theoretical 

models, for instance, the Transtheoretical Model (Prochaska and Velicer, 1997) and 

the COM-B model (Michie et al., 2011) are giving psychological explanations for the 

actual intentional change in a human’s behaviour, rather explaining the motivation 

and attitudes that can predict and facilitate the behavioural change (Coulson et al. 

2016). Extensive empirical evidence has been published on the suitability of the TPB 

for facilitating behavioural change in different cancer populations, including BC 

groups. Therefore, using the TPB has assisted in the selection of the appropriate 

behavioural change components and features for iEMBRACE (Courneya and 

Friedenreich 1999; Courneya et al. 2001, Blanchard et al. 2002; Courneya et al. 

2004; Forbes et al. 2015; Karvinen, et al. 2007; Roncancio et al. 2015). 

 

However, the TPB has been subject to criticism due to some possible limitations. 

The construct PBC is a determinant for behavioural intention, however, there is a 

gap between the PBC and a person’s actual behavioural control, especially in 

circumstances that exclude volitional actions, e.g., fear (Kan and Fabrigar 2017). 
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Moreover, many studies have clearly made a distinction between behavioural 

intention (the main predictor for behaviours as per the TPB and actual behaviours 

(Courneya and Bobick 2000; Parkinson et al. 2017). Although intentions can be 

strong behavioural predictors (Parkinson et al. 2012), intervention effectiveness 

cannot be solely optimised by intentions, in studies describing intentions, rather than 

actual actions or behaviours (Parkinson et al. 2017).  

 

4.4.2 Person-Based Approach (PBA)  

 

Alongside a theoretical model, the MRC recommend that intervention-developers 

adopt a structured framework for the planning, design and the development of their 

interventions (Craig et al. 2013). While choosing the modelling structured approach 

for building the iEMBRACE intervention, we drew upon the existing consensus and 

evidence showing that in order to improve uptake, usability and adherence of the 

intervention’s prospective users, their needs have to be elicited and addressed (Kohl 

et al. 2013; van Gemert-Pijnen et al. 2011). In order for these processes to take 

place, the PBA framework for effective development of behaviour-change 

interventions proposed by Yardley and colleagues was applied (2015a, b). This 

approach is said to be particularly, but not exclusively, useful when developing 

online based interventions so that prior to commencing the design and development 

of their intervention, its developers have a formulated “manual” containing the issues 

to be addressed by their intervention and the steps needed to do that. The PBA was 

chosen as the guide for the planning and the development of the iEMBRACE as this 

approach is the most comprehensive and recent approach for planning and building 

online health interventions that has already been widely used and validated for a 

variety of health interventions. This approach includes previously described by the 

literature inductive and deductive methods for planning the intervention and also 

recommends the inclusion of the end-user and the public and patient involvement 

which are also critical for engagement and satisfaction with these interventions 

(Bradbury et al. 2014, 2015; Yardley et al. 2015). 

 

These authors recommend for this approach to correlate the users’ independent 

internet usage with the autonomy and empowerment advocated by the PBA, and 
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intervention developers should use qualitative methods, with or without quantitative 

research throughout the process of the intervention development, testing and 

evaluation. Another component in this approach is the defining of the essential 

Guiding Principles containing the main behavioural change issues that the 

intervention will try to address. In order to formulate these Guiding Principles, 

authors should first describe the key objectives of the design of the intervention and 

the main intervention features that will achieve these objectives (Yardley et al. 

2015a, b). Subsequent to the planning phase, the PBA framework recommends the 

development, testing and evaluation of interventions through iterative cycles of 

refinement of intervention contents and components involving qualitative eliciting of 

the participants’ opinions and suggestions at all phases as shown in Figure 4.2 

(Morrison et al. 2018). 

 

 

Figure 4.2 Process for the Person-Based Approach (based on Morrison et al. 

2018) 

 

The planning and the design and development phases of the PBA were fully applied 

for the creation of the iEMBRACE by conducting: a systematic review and narrative 

synthesis of similar to the iEMBRACE interventions for cancer rehabilitation 

(summarised below in section 4.5), a synthesis of literature reviews for exercises 

after BC surgery (summarised below in section 4.6) and analysis of secondary data 

obtained from previous qualitative studies regarding patients’ experiences and MSK 

issues after surgery for BC (summarised below in section 4.7). The mixed-methods 

evaluation phase was partially fulfilled in order to gain some evaluation data of the 

final intervention prototype. However, it excluded the real-life implementation testing 

of the intervention which was not viable for the duration of this PhD project. 

Intervention 
Planning

* Identifying key 
issues to be 
addressed

* Formulating of 
Guiding Principles

* Based on preliminary 
qualitative and/or 

quantitative research

Intervention Design 
and Development

* Drafting/Refining of 
intervention materials

* Testing/Re-testing of 
intervention materials

* Revising of GPs

Mixed-Methods 
Process Evaluation 

* Qualitative user 
evaluation

* Quantitative analysis

* Implementation 
testing of the 

Intevention in practice
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4.5 Systematic Review and Narrative Synthesis  

 

4.5.1 Systematic Review and Narrative Synthesis – Methods 

 

The systematic review and narrative synthesis (presented in Chapter 3) explored 

online interventions for rehabilitation after any type of cancer surgery. The focus of 

the review was to explore the adherence, acceptance and satisfaction with online 

rehabilitation interventions for people after cancer surgery and to identify common 

features and components of these interventions that might impact these. For the 

purposes of the current PhD project, this systematic review and narrative synthesis 

aimed to identify common and effective behaviour change components in order for 

these factors to be considered in the design and development of the iEMBRACE 

intervention. 

 

Both qualitative and quantitative data sets were included. Searches were based on 

the PRISMA guidelines for reporting items for systematic reviews (Liberatti et al. 

2009). Quality assessment of all studies was conducted by two independent 

reviewers using the Standard Quality Assessment Criteria for Evaluating Primary 

Research Papers from a Variety of Fields tool (Kmet et al. 2004) consisting of two 

separate quality assessment scales for quantitative and qualitative studies. Inter-

rater level of agreement between the reviewers was evaluated using Cohen’s Kappa 

and Cohen’s Weighted Kappa-values (Cohen 1960, 1968). Standardised data 

extraction tables were used. All intervention features were transferred into tabular 

format. A narrative synthesis approach was carried out on the results (Popay et al. 

2006). The review included 11 papers that described seven unique online 

interventions (six were web-based and one was app-based).  

 

4.5.2  Systematic Review and Narrative Synthesis – Summary Results 

 

The 11 included papers scored “good” to “strong” in terms of methodological quality. 

Data synthesis showed that end-users were more acceptable and adherent to 

interventions if these were time and cost-efficient, required the acquisition of minimal 
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or no new skills, with coherent language, offered as soon as possible after cancer 

treatments, and contained tailored essential educational and precautionary 

information. Most of the interventions indicated effectiveness in changing 

behaviours related to exercising and physical activity and some inconsistent positive 

findings related to healthier dietary behaviours. Table 4.1 summarises the most 

frequent and the least common intervention features and components across the 

included studies along with the facilitators and barriers to intervention usage that 

were pointed out by the participants across the studies. 

 

4.5.3   Systematic Review and Narrative Synthesis – Discussion 

 

Based on studies with good to strong methodological quality, this review provides 

evidence to suggest that the majority of internet self-management interventions for 

post-operative cancer rehabilitation had acceptable adherence, user satisfaction, 

acceptability and usability. The synthesis of this data was challenged by the 

heterogeneous design of the disease-specific studies and their outcome measures, 

as well as the various intervention designs and features. Due to some 

methodological faults within the included studies and the scarce amount of 

randomised controlled studies, the findings from this review should be treated with 

caution. 

 

This narrative synthesis showed that there is a need to develop more rigorous, larger 

scaled clinical trials that provide greater details about the components, the “active 

ingredients” and the contents of their interventions. This is needed in order to allow 

replicability and comparability of related interventions (Wang et al. 2019). Michie et 

al. (2013) developed a grid of 93 behavioural change techniques (BCTs) clustered 

in 16 groups (the BCTTv1). This Taxonomy easily allows the researcher to define 

the group to which a component of their intervention belongs, and to recognise the 

mechanisms of behavioural change that underpin the components of the 

intervention. Regarding the interventions included in the narrative synthesis, most 

of the frequently used intervention features coincided with the five of the most 

frequently used BCTs in interventions in, as synthesised by Wang and colleagues 

(2013): goal setting (behaviour), problem solving, action planning, instruction on 
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how to perform a behaviour and information about health consequences. Thus, we 

made sure that every component of the intervention purposefully corresponded to a 

BCT in order to encourage positive change in the exercising habits of the end-users. 

 

 

4.6 Synthesis of Reviews 

 

4.6.1 Synthesis of Reviews - Methods  

 

The initial processes of the planning phase for the intervention also included a 

scoping of the literature (described in Chapter 2) in order to: 1) explore the most-

common exercises that have been used in interventions for post-surgical exercising 

across a range of literature reviews and high-quality studies in the field of BC; 2) 

explore in detail the parameters of these exercises in terms of frequency, intensity 

and duration; 3) establish a possible differentiation between commonly used 

exercises in the acute post-operative period and exercises used in the longer term; 

and, 4) select the most common and effective exercises to be included in the 

intervention. In this synthesis of reviews, the results of nine systematic and 

Cochrane reviews reporting outcomes related to post-operative exercising after a 

surgery for BC were explored in depth and synthesised in order to fulfil the above-

mentioned tasks 1) to 4). 

 

4.6.2 Synthesis of Reviews – Brief Results 

 

The results from the synthesis of the literature showed a clear distinction between 

the exercise regimens for the immediate and the long-term shoulder and arm 

rehabilitation after surgery. Therefore, the exercise routines after a breast surgery 

were synthesised to be three main types: 1) exercises to support the immediate 

post-operative recovery, 2) stretching and ROM exercises for the medium to longer-

term post-operative period, 3) strengthening exercises for the medium to longer-

term post-operative period.  
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In the acute post-operative recovery period, the clinical practice guidelines for upper 

limb rehabilitation after surgery for BC (Harris et al. 2012) and the evidence provided 

by Cheville and Tchou (2007), Chan et al. (2010) and McNeely et al. (2010) suggest  

that the prescribed protocol of upper limb exercises should start the day after the 

breast surgery and should include gentle stretching and ROM exercises to the 

shoulder and elbow joints as well as some grip-strengthening exercises to prevent 

weakening of the hand muscles. The post-operative exercise routine should consist 

of two to three sets of exercises per session, with eight to ten repetitions in a set of 

exercise. The exercise sessions should be performed three to five times daily, seven 

days a week, with warm-up and cool down exercises before and after the main 

exercise session, for at least one month after the surgery to prevent MSK 

complications to the upper limb as a result of the breast surgery.  

 

Regarding the stretching and ROM exercises, the specialised guidelines by Harris 

and colleagues (2012) for upper limb rehabilitation after breast surgery, along with 

the results from the Cochrane systematic review by McNeely et al. (2010) 

recommend that these exercises should be gradually progressed from passive to 

active exercises and should be regularly performed by people, experiencing 

reduced movement in their upper limb as a result of the breast surgery. The 

synthesis of reviews showed that these exercises are effective, irrespective of the 

point in time these were started since the surgery (Chan et al. 2010; Loh and Musa 

2015). The ROM exercises should be progressed by increasing the number of 

repetitions, while the stretching exercises can be progressed by increasing the 

movement to a larger amplitude movement of the limb and increasing the time of 

holding the upper limb at the end position. The ROM and stretching exercising 

routine should consist of four to five sets of exercises per session. ROM exercises 

are recommended with eight to ten repetitions in a set of exercise, whereas the 

stretches should only be repeated two to three times per set. The exercise sessions 

should be performed at least once daily, seven days a week, with warm-up and cool 

down exercises before and after, until the person has recovered the function and 

movement in their upper limb to an extent similar to that of their pre-operative state.  
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Strengthening exercises, unlike the ROM exercises, are recommended by the 

relevant clinical guidelines to be initiated at between four to six weeks after surgery 

once all tissues have fully healed (Harris et al. 2012). The synthesis of the literature 

also showed that strengthening exercises do not increase the risks for 

lymphoedema (McNeely et al. 2006; Cheema et al. 2008; Juvet et al. 2009; Chan et 

al. 2010; McNeely et al. 2010; Pastakia and Kumar 2011; Paramanandam and 

Roberts 2014; Loh and Musa 2015). The strengthening exercise routine may include 

the use of free weights or resistance bands or body weight exercises. Strengthening 

of all upper limb joints should be maintained by performing four to five sets of 

exercises in a daily session, with eight to ten repetitions in a set, including warm-up 

and cool down exercises. Strengthening intensity should be gradually progressed 

from no weights or 0.5 kg to a comfortable level that would allow the person to 

slightly fatigue their upper limb but still be able to perform the recommended number 

of repetitions. 

 

4.6.3 Synthesis of Reviews – Discussion 

 

The synthesis of reviews identified, synthesised and confirmed the findings related 

to the presence of upper body symptoms after surgery for BC and the most 

commonly used and proven to be effective exercises and their types and parameters 

used to treat these issues. Based on the results of the synthesis of reviews, the 

focus of the proposed intervention was modified from targeting groups of 

prospective users according to the type of surgery that they have had, to designing 

the intervention according to the most common upper limb symptoms after such 

surgery. The intervention was further tailored according to the length of time elapsed 

since surgery which is essential for the rehabilitation pathway in the immediate post-

operative recovery period. This was so because the literature (Hayes et al. 2010; 

Nesvold et al. 2010; Yang et al. 2010; Hayes et al. 2012; Levy et al. 2012) showed 

that reduced strength and reduced ROM are very common post-operative 

complaints, especially in the immediate period after the surgery for BC. Additionally, 

qualitative interviews with survivors of BC (Blackburn et al. 2017, 2018a) showed 

that weakness and ROM symptoms can persist for years after latissimus dorsi 

breast reconstructions – results of these studies are summarised in the Secondary 
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Data Analysis 4.7 section of Chapter 4. Therefore, the focus of the iEMBRACE 

intervention is on delivering exercises for the immediate and long-term post-

operative recovery (based on the type of breast surgery that the person has had) 

and for people who either have a decreased shoulder ROM or decreased strength 

of their upper limb as a result of their surgery for BC. 

 

4.7     Secondary Data Analysis 

 

4.7.1 Secondary Data Analysis – Methods 

 

At the start of the intervention planning phase, secondary analysis of the qualitative 

data from a FG study (Blackburn et al. 2018) and in-depth interviews (Blackburn 

2017) was conducted. This secondary analysis of data aimed to explore the 

experiences and perceived needs of people after surgery for BC in terms of their 

post-operative rehabilitation due to identified gaps and inconsistencies in the 

provision and access to physiotherapy services across the Trusts in Northern 

Ireland (Blackburn 2017; Blackburn et al. 2018a). Three out of five FG transcripts 

and four out of the eight in-depth interviews conducted in Blackburn at al. (2018a) 

and Blackburn (2017) respectively were included in the secondary data analysis. 

Three FG meetings and four interviews were with survivors of BC, and the other two 

FG meetings and four interviews were held with HCPs and with the BC Survivors’ 

significant other halves respectively. Only the FG meetings and the interviews with 

survivors of BC were analysed since the focus of the secondary data analysis was 

on the participants’ experiences of post-surgical exercises and the physical 

consequences that they experienced as a result of their surgery. However, the 

transcripts of the FG meetings with the HCPs and the interviews with the significant 

other halves of the interviewed survivors of BC were also read for context 

completeness.  

 

A deductive thematic analysis approach (Hayes 1997; Boyatzis 1998; Braun and 

Clarke 2006) to conduct the secondary data analysis was deemed appropriate in 

order to explore in a more detailed manner the specific aspects of interest of the 

qualitative data by Blackburn and colleagues (2017, 2018). The anonymised 
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transcripts from Blackburn et al.’s work (three focus groups and four dyadic 

interviews with participants after reconstructive surgeries for BC) were read several 

times in order to familiarise the researcher with the data, and to identify 

commonalities and emerging overarching themes based on seven pre-defined 

codes (areas of interest), which were all recorded, grouped, analysed and 

summarised.  

 

Prior to starting the secondary analysis of this qualitative data, the research team 

members had agreed for the researcher (MS) to specifically extract and analyse 

data (codes) only related to seven pre-defined areas (themes) of interest that are 

directly related to identifying any gaps in the provision of post-operative 

physiotherapy care regarding upper limb functioning after surgery: 1) Participants’ 

experiences of post-surgical physiotherapy; 2) Provision of post-operative 

physiotherapy advice and materials; 3) Follow-up rehabilitation/physiotherapy 

treatments after home discharge; 4) Restrictions in upper limb functioning after 

surgery – short and long-term recovery issues; 5) Participants’ beliefs about upper 

limb exercises; 6) Facilitators and barriers to adherence to regular upper limb 

exercising after surgery for BC; 7) Facilitators and barriers to long-term permanent 

behaviour change in upper limb exercising. These specific themes identified gaps 

in the provision of adequate and thorough post-operative physiotherapy services 

after surgery for BC (Cairnduff et al. 2015; Blackburn et al. 2016; Blackburn et al. 

2017; Blackburn et al. 2018a, b) which, in its turn, could serve as a rationale for 

creating an online self-exercising intervention. 

 

4.7.2   Secondary Data Analysis – Results 

 

Secondary data analysis of three FG transcripts (involving n = 15 participants) and 

four dyadic interview transcripts (involving n = 4 participants) was conducted using 

the deductive thematic analysis approach (Boyatzis 1998; Braun and Clarke 2006; 

Hayes 1997) and grouped into seven pre-defined themes. 

 

 

 



           114 

 

4.7.2.1 Participants’ Experiences of Post-Surgical Physiotherapy  

 

The provision of physiotherapy treatment immediately after surgery for BC whilst in 

hospital varied from people not seeing a physiotherapist at all to being provided with 

a number of treatment sessions, including follow-up appointments after home 

discharge. The majority of the participants saw a physiotherapist at least once during 

their hospital stay. 

 

P25 “I think I saw the physiotherapist a couple of times and she gave me an 

information sheet at the time as well”. 

 

However, some participants had no physiotherapy treatment while in hospital and, 

hence, some of them paid to see a physiotherapist privately after discharge for scar-

tissue release, additional advice and reassurance.  

  

P18 “No, well the breast care nurse gave me exercises to do, she told me what 

to do but I don’t ever remember seeing an actual physio, as such.” 

 

Some of the participants’ perceptions of the received physiotherapy treatments 

while in hospital after surgery showed appreciation and satisfaction with the service. 

 

P24 “I remember feeling that I got a range quite, back quite quickly, and I thought 

we got very good physiotherapy exercises…”. 

 

However, a common perception of the provision of hospital post-operative 

physiotherapy was that treatments were quite “rushed” and that the duration of each 

of the treatment sessions was not long enough. 

 

W2 “It wasn’t even 5 minutes”. “It was rushed”. 

 

Some physiotherapists were perceived by the participants as not quite 

knowledgeable in the area of BC, due to not being specialists in the area. 
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Participants stated that their personal knowledge of the disease and the treatment 

would sometimes exceed that of the physiotherapists treating them. 

 

P17 “Sorry, I did ask to be referred to physio at one stage and I was and I went 

two or three times, it was a young chap and he had never experienced it before so 

he didn’t really know emm so he made a few enquiries and that.” 

 

Specialised physiotherapists were not part of the team in the hospital, on the ward 

where the study participants were surgically treated for removal of their BC. 

 

P9 “There was a physio who just deals with the people who need physio it was 

in another hospital.”. 

 

4.7.2.2  Provision of Post-Operative Physiotherapy Advice and Materials  

 

During their hospital stay, post-operative exercises were provided either by the 

breast care nurse and or the physiotherapist. Participants acknowledged that in 

most instances the exercises were provided on a leaflet and explained and, in some 

cases, demonstrated to them by the healthcare professional. 

 

P25  “I think I saw the physiotherapist a couple of times and she gave me an 

information sheet at the time as well” 

 

4.7.2.3 Follow-up Rehabilitation/Physiotherapy Treatments After Home Discharge  

 

A number of the study participants stated that they had no further follow-up after 

hospital, although they would have liked to. Usually, on discharge the participants 

were re-assured by the breast care nurse that they would be available for the 

provision of advice and answering any further queries. 

 

P15 “Emm the only physio I seen was while I was in the hospital and after that I 

was given the exercises to do but nobody checked after that to see was I…” 
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Some participants did receive physiotherapy follow-up after hospital discharge. The 

pathway to that was either through self-referral for NHS-physiotherapy treatment or 

through a referral by a healthcare professional due to ongoing MSK issues that were 

not resolved during the participant’s hospital stay. 

 

W1 “… when I was leaving, I was referred to a physio up at the hospital and I 

went to (the physio), for a good few weeks, months maybe and (the physio) was 

very good, you know”. 

 

However, the majority of the study participants did express willingness to have 

received a longer physiotherapy follow-up after their surgery. As a result of that 

need, some of them were compelled to use private physiotherapy services in order 

to achieve better recovery outcomes. 

 

P15 I think there should be follow up to physio for at least a year 

 

4.7.2.4 Restrictions in Upper Limb Functioning After Surgery – Short and Long-Term 

Recovery Issues  

 

The participants mentioned two main types of recovery issues as a result of the 

breast surgery: physical and functional issues as a result of their MSK deficits. Data 

showed that according to the participants both their MSK and their functional deficits 

could be subcategorised as short- and long-term issues considering the time since 

surgery.    

 

Short-term post-operative MSK issues were most commonly mentioned to be: lack 

of muscle strength, cording, fluid formation, lymphoedema, reduced range of 

shoulder and arm movement and pain when stretching and at the surgical site. 

 

P9 “…and I suppose I wasn’t maybe prepared for the lack of strength in that 

arm after it for a while and it’s really only now that I feel I can lift things in this arm 

just as well as this arm…” 
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Short-term functional issues were mostly described around inabilities to dress and 

undress oneself, cook due to lifting heavy pots, do housework, such as ironing and 

hoovering, use one’s grip to open and close jars, driving and closing the car’s boot 

and carrying shopping bags. Some participants mentioned having to cease 

practicing their sports hobbies temporarily, such as gym and swimming, and 

permanently such as tennis. 

  

P18 “No I couldn’t say either…except my husband at the beginning he had to do 

things for me I couldn’t do myself. I mean I couldn’t put my own bra…” 

 

The long-term post-operative MSK issues described by the study participants lasted 

up to nine years after surgery. The most common ones of these were: spasms, 

cramps, tightness, muscle twitching, scarring, tightness, stiffness and cording. 

 

P15 “Yeah, hoovering, ironing, if I iron for a long period I would go into a 

complete and utter spasm of stiffness [P13 nodding in agreement] and I would have 

to stop and release myself and go back to it.” 

 

Weakness was the most common shoulder and arm deficit that participants 

experienced even years after their surgery.  

 

P24 “It’s strength, more tired, the left side gets more tired than the right.” 

 

However, a small number of the participants felt no impact of the surgery to their 

body or functioning in the long-term. 

 

P7 “Yeah, I’m five years now but I think because I’m right-handed and I had 

surgery on the left side I really, it does not, I don’t feel it affects me at all, no.” 

 

Long-term functional issues after the surgery for BC resembled the short-term 

problems that some of the participants experienced, however, these persisted for 

longer periods between six months and nine years, according to the data. Most of 

the functional limitations experienced by the participants were related to the muscle 
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weakness as a result of the surgery and would concern house chores with heavy 

lifting and reaching high up.  

 

P15 “…… lifting heavy pots across the cooker, putting coal or putting a fire on 

went out the window…” 

 

Participants’ perception of full recovery varied greatly in terms of duration and actual 

state of being fully recovered. The shortest and the longest timeframes for functional 

recovery were recollected to be respectively six weeks and nine years, but most 

commonly participants defined themselves as “back to normal” at between 6 months 

and a few years after surgery. 

 

W1 “But, you know physically speaking, this whole thing here (referring to her 

surgery), I would say between four or five months, or less maybe even three to four 

months.” 

 

4.7.2.5 Participants’ Beliefs About Upper Limb Exercises  

 

Self-determination to get better and to return as closely as possible to pre-surgical 

functional and physical state by regular exercising was one of the main beliefs that 

participants held towards post-surgical exercising and the recovery it would lead to.  

 

W1 “… and I had to keep going for physio, she told me that, she said that it was 

important to do your exercises and I did them religiously, every day. The climbing 

up the walls with my hands and eventually…I have complete, full range, exactly the 

same in one as the other.” 

 

Participants also were aware of their own active role in achieving better health 

outcomes in relation to their functional recovery after the breast surgery and took 

the initiative of regular exercising in their own hands by adjusting their exercising 

regimens whenever they needed it. 

 

W2 “You have to be responsible for your own care”. 
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Some women did express their perceptions that the recovery period after a breast 

reconstructive surgery would generally be a difficult thing to cope with and were 

mentally prepared to expect the negative impact of the surgery on their wellbeing.  

 

P13 “… So you know it was, wasn’t nasty it was just you have to understand that 

this is gonna have a bit of an impact…”  

 

However, others appreciated the importance of having a positive mentality 

throughout the recovery process in order to return to a normalised life as possible, 

as soon as possible.  

 

P25 “…But to keep myself mentally, I think it’s important for the whole thing to 

keep yourself mentally up there you know.” 

 

Some participants believed that being in a physiotherapist led exercise group 

including people with similar experiences to theirs would additionally motivate them 

and reassure them. 

 

P13 “…as opposed to a one on one, I know different people have different 

limitations and things but in a group you really do find then that a lot of people are 

going through similar things… . I could say to you well this is what helps me or 

whatever, just sharing experience but through an actual physio.” 

 

Some of the participants expressed the need for more information shortly after the 

surgery regarding the importance of exercising and stressing on the consequences 

for their shoulder and arm if exercises were not regularly done after the surgery.  

 

P11 “I would have liked a lot more, I’d have liked to have been told that you are 

not going to be able to reach that shelf [reaching up], emm you’re gonna do you’re 

gonna have a physio…” 

 



           120 

4.7.2.6 Facilitators and Barriers to Adherence to Regular Upper Limb Exercising 

After Surgery for BC  

 

Immediately after surgery, it was the surgeon, breast care nurse or the 

physiotherapist who encouraged women to exercise by telling them about the upper 

limb physiological and functional consequences, if they didn’t get their shoulder 

moving. Some women were additionally self-motivated by seeing their own 

improvements in their functional recovery. 

 

W4 “I got on with them religiously so that I didn’t need to go back.” 

 

Another facilitator for exercising was the raised awareness that exercises had to be 

initiated as soon as possible after surgery for them to be effective. 

 

W1 “…They would make sure when I went for the follow-up things, you know 

they would ask me and make sure, are you doing those exercises because you 

know if you don’t do them then the time, the window of opportunity will go for you to 

get that movement back…”. 

 

A number of women shared their concerns that due to extra caution and fear to 

move their shoulder and arm shortly after surgery, they were not fully engaging in 

the exercises, as per the recommendations by the healthcare professionals. 

 

W4 “I was afraid to stretch or even do the exercises. I was afraid to do them 

because in my head I kept thinking ‘what if these bust open or what if the stitches 

burst?’”.  

 

4.7.2.7 Facilitators and Barriers to Long-Term Permanent Behaviour Change in 

Upper Limb Exercising 

 

The majority of the participants were motivated to exercise their shoulder and arm 

only during the short-term post-operative period, when they had MSK issues and 

only adhered to the exercises until they obtained shoulder movement that allowed 
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them normalised daily functioning. Hence, only a short-term behaviour change 

towards regular upper limb exercising was achieved. Therefore, a barrier towards a 

long-lasting behaviour change of exercising was shown by the data to be women’s 

reduced eagerness towards regular exercising whenever their surgical site was 

healing up and when women were getting some or a substantial degree of functional 

recovery. However, women did recognise the need to be doing more exercising than 

their actual level of shoulder and arm exercising in the long-term period, highlighting 

the fact that they lacked full functional recovery of their upper limb and recognising 

the need to maintain their recovered arm function. 

 

W3 “I do carry out my exercises, but not very often. I think they are supposed 

to be done three times a day, but I do them more or less once a day because they 

haven’t been that bad, but I really should do them more.” 

 

P18 “You don’t, you don’t do it. If you felt sore you would have done them and 

then you would have forgot about them again”  

 

Also, some women expressed the opinion that they would have been more 

motivated to perform the upper limb exercises should there have been a speciality-

trained professional to whose services they could have access after hospital 

discharge.  

 

P11 “So that’s good, and maybe it’s a specific person who emm deals with that 

particular area, there’s the breast nurse, you’ve got your oncologist and you’ve got 

your consultant surgeon but maybe if there’s somebody who deals with the after 

effects specifically.” 

 

Another facilitator for achieving a long-term behavioural change towards regular 

exercising was demonstrated by women stating that they adapted the prescribed 

exercises into a regular routine that suited them. 

 

W2 “I devised my own extended version”. 
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However, some women expressed fear-avoidance of shoulder and arm exercising 

by being extra cautious due to fear of lymphoedema. 

 

W3 “I had to be very cautious with exercise as I had some lymph nodes removed 

and was worried about developing lymphoedema.” 

 

4.7.2.8 Secondary Data Analysis – Brief Results Summary 

 

Data were grouped and analysed into seven pre-defined themes:  

 

1) Participants’ experiences of post-surgical physiotherapy – these varied hugely 

from not receiving any physiotherapy input to receiving numerous exercises, advice 

and consultations in more than one treatment episode after the surgery.  

2) Provision of post-operative physiotherapy advice and materials – the participants 

predominantly received a leaflet with or without exercise demonstration.  

3) Follow-up rehabilitation/physiotherapy treatments after home discharge – the 

majority of the participants received some or no physiotherapy follow-up after home 

discharge, expressing concerns that the follow-up period was not long enough. 

4) Restrictions in upper limb functioning after surgery – short and long-term recovery 

issues – short and long-term recovery issues after their surgery - two main types of 

shoulder and arm issues the breast surgery: MSK and functional issues, that 

persisted between a few months to nine years after the surgery. 

5) Participants’ beliefs about upper limb exercises – the majority of the participants 

shared their own self-determination for doing the exercises as a means of faster 

recovery and to be able to resume their pre-operative lifestyle as soon as possible. 

6) Facilitators and barriers to adherence to regular upper limb exercising after 

surgery for BC – facilitators would mainly be the encouragement for exercising by 

the therapist or the other HCPs during hospital stay, participants seeing their own 

progress in recovery and the raised awareness about consequences of not 

exercising. The main barriers to exercising were mainly linked to the participants’ 

fear-avoidance of exercising.  

7) Facilitators and barriers to long-term permanent behaviour change in upper limb 

exercising – behaviour change towards regular shoulder and arm exercising usually 
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occurred temporarily, for a short period of time until the participants regained most 

of their upper limb movement and function. Participants would have liked some 

interaction with an exercise specialist for a continued follow-up. Self-adaptation of 

the exercise regimen was another facilitator for exercising behaviour change. 

Barriers to long-term exercising behavioural change could be deemed as partial or 

full upper limb recovery or fear avoidance.  

 

 

4.7.3 Secondary Data Analysis – Discussion 

 

Synthesising the findings from the secondary data analysis helped the researchers 

to confirm the presence of gaps in the provision of rehabilitative services for people 

after BC surgery and to gain a more in-depth insight regarding the BC survivors’ 

attitudes towards post-operative and long-term upper limb exercising during the 

immediate or long-term recovery periods after surgery for BC and the MSK 

consequences of the surgery. By performing the secondary data analysis, the 

researchers were able to identify and formulate the key needs, issues and 

challenges that iEMBRACE would address in order to plan its components and 

features, as per the PBA framework (Yardley et al. 2015a, b) and also to link these 

with the three main constructs of the TPB which confirmed the applicability of this 

theoretical model for this study. 

 

4.8      Key Guiding Principles 

 

4.8.1 Key Guiding Principles – Methods 

 

As Yardley and colleagues (2015a, b) recommend, the successful application of the 

PBA for the planning and design of iEMBRACE required: 1) identifying the key 

needs, issues and challenges that the intervention would address in order to identify 

its components; 2) formulating the key objectives of the intervention design that 

would address the identified needs and issues experienced by the end-user and, 

finally, 3) identifying key intervention features corresponding to each of the 

formulated key objectives and describing how to achieve these objectives. 
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4.8.2 Key Guiding Principles – Results 

 

Based on the preliminary mixed-methods research (secondary analysis of data, a 

systematic review and narrative synthesis, as well as a synthesis of reviews), the 

expected issues around exercising were:  

 

1) Upper limb MSK complications after a surgery for BC; 

2) Fear-avoidance of exercising after surgery; 

3) Lack of provision of tailored exercise protocols according to the different types of 

BC surgeries due to contradicting or scarce information. Therefore, a more refined 

and tailored approach is needed. 

4) Current health care provision does not provide a standardised approach 

regarding MSK recovery after surgery for BC, so an evidence-based intervention 

that all could use would be a benefit to existing services.  

 

Each of these identified issues led to the identification of a corresponding key 

objective that the intervention would target and address, as show in Table 4.2 

 

4.8.3 Key Guiding Principles – Discussion 

 

Performing the narrative synthesis of online cancer rehabilitation interventions and 

the synthesis of reviews on specific upper limb exercise parameters after a breast 

surgery was followed by the secondary data analysis of previous qualitative 

research. These three steps preceded the identification and the formulation of the 

key Guiding Principles for the development of the iEMBRACE, as per the PBA 

framework (Yardley et al. 2015a, b). The key Guiding Principles served as a manual 

to consult with, containing the main issues and needs related to the MSK recovery 

after a surgery for BC and the main intervention features to address these. Having 

these formulated served as a founding draft of the first PowerPoint prototype of 

iEMBRACE.  
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4.9    Iterative Intervention Development 

 

Based on the narrative synthesis review, the research team selected and made a 

list of the main components of the iEMBRACE intervention: separate modules, goal 

setting, automated tailored advice, rewards system, printing option, FAQs section, 

further information web links, images and video exercise demonstrations.  

 

The synthesis of reviews clarified and clearly identified the parameters of the 

relevant exercise protocols after various types of surgery for BC. Based on that the 

researchers were able to make a list of the likely exercises that were going to be 

included in the intervention. 

 

The secondary data analysis of three FG transcripts with 15 survivors of BC and 

four dyadic interviews with survivors of BC confirmed a few recurrent themes: 1) the 

gaps in the provision of physiotherapy rehabilitative services after surgeries for BC 

in terms of healthcare professionals lacking specialised knowledge about the 

different BC surgeries and, physiotherapy treatments (if conducted) being too short 

and rushed; 2) the lack of continuum of rehabilitation services after the surgery and 

hospital discharge, 3) fear-avoidance of exercising, especially in the early post-

operative stages, 4) more willingness to exercise while upper limb symptoms 

persist, as opposed to a long period after the surgery whenever symptoms have 

been reduced and or participants have got used to these; 5) the clear distinction 

between short- and long-term MSK problems; 6) the clear distinction between short- 

and long-term functional problems; 7) facilitators to exercising, the main one of 

which being information about the health MSK consequences of not exercising and 

barriers to exercising, the main one of which being: the lack of a speciality health 

professional encouraging them to exercise and fear-avoidance.  

 

Based on the systematic review and narrative synthesis, the synthesis of reviews 

and the secondary data analysis, the main Guiding Principles for the development 

of the first PowerPoint prototype of iEMBRACE were formulated. These Guiding 

Principles specifically described the target population’s rehabilitation needs, the 
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issues that iEMBRACE would need to address and based on those, the key 

objectives and key features of the intervention that would address those needs and 

issues experienced by the survivors of BC were formed (Table 4.2). All chosen 

intervention features can be aligned to a specific BCT as per the behavioural change 

techniques taxonomy (v1) by Michie et al. (2013). The components of the 

iEMBRACE correspond to at least one of the three constructs of the TPB (attitude, 

subjective norms and PBC).  

 

 

4.10    Conclusion 

 

The planning process and formulation of the key Guiding Principles that led to the 

creation of the first PowerPoint prototype of iEMBRACE was fulfilled as per the PBA 

framework which also served as a structured and evidence-based foundation for the 

subsequent phases of the development of the PowerPoint and digital prototypes of 

iEMBRACE. Conducting the two literature reviews and the qualitative secondary 

data analysis allowed for the planning of the intervention to accurately determine 

the aims and the objectives that the iEMBRACE would fulfil and respectively, for the 

content and the functionality of the intervention to be planned and mapped 

according to these aims and objectives. 
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Table 4.1  Intervention Characteristics 

 

Intervention characteristics 

The most common 

intervention features 

1) Restricted log-in, 2) Automated tailored progress 

feedback, 3) information on exercising, 4) Goal 

setting, 5) Images /visual graphics, 6) Separate 

modules available at all times, 7) Further web-links. 

The least common 

intervention features 

1) FAQs, 2) Rewards system, 3) Video-demos or 

animations of exercises, 3) Peer-support forum, 4) 

Automated reminders (SMS/calls). 

Facilitators Accessible, easy-to-understand language and 

congruency between provided information and 

personal perceptions 

Barriers  Intervention too extensive, lack of time, negative 

impact from cancer memories, the need for new 

skills. 
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Table 4.2 Intervention Key Objectives and Corresponding Key Intervention Features 

 
 
   
 
 
 
 
 
 
 
 
 
 
 
 

Key objectives of the intervention 
design 

Key Intervention features 
corresponding to each of the key ob 
and describing how to achieve these 
objectives 

1) To provide information and advice 
for people post BC surgery about the 
possible short-term and long-term 
upper limb MSK complications / deficits 
after such a surgery 

1) Short and succinct messages by a 
healthcare professional and survivors 
of BC throughout the intervention 
resource describing why it is necessary 
to exercise and what MSK 
complications have been suffered or 
could be avoided by doing exercising 
and how to actively self-manage and 
improve their upper limb function with 
tailored exercises.  

2) To discourage exercise fear 
avoidance by educating and 
encouraging users to start practising 
upper limb exercises immediately after 
their surgery and reassuring users 
about possible complications and how 
to detect these. 

2.1) Short and plain-language messages 
about scientific results and conclusions 
that upper limb exercises are effective 
in preventing upper limb MSK 
morbidity;  
2.2) Short and succinct positive stories 
by Patients who regularly exercise and 
have been "in the same boat".  
2.3) To provide rewards and/or 
progress-tracking system which would 
encourage behavioural change towards 
regular exercising. 
2.4) To provide both a digital and a 
hard-copy mode of the intervention via 
a printing option, which would 
encourage behavioural change towards 
regular exercising with or without the 
presence of a digital device and 
internet connection. 
2.5) Short messages and graphic images 
of possible signs of infection, wound 
opening, lymphoedema and 
haematoma around the operated 
breast or other long-term medical signs 
and symptoms and in which case to 
cease exercising and seek medical 
attention. 
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Table 4.2 (Continued) Intervention Key Objectives and Corresponding Key 

Intervention Features 

 
 

 

 

3) To provide specific and tailored 
exercise programmes according to the 
most common specific types of breast 
surgeries and the most common 
shoulder and arm symptoms so that 
end-users are encouraged to exercise 
more by using a personalised exercise 
intervention. 

4.1) Provision of specific exercises with 
recommended repetitions, duration 
and intensity for these according to the 
type of breast surgery drawn from the 
scientific evidence.  
4.2) Provision of photographic and 
video materials illustrating the 
techniques of the proposed exercises. 
4.3) Short chunks of information on 
body healing periods and types of 
surgery. 

4) To provide continued advice on 
upper limb exercising aiming to provide 
continued MSK recovery after a BC 
surgery. 

5.1) Provision of separate intervention 
modules that are relevant to various 
patient populations after various types 
of BC surgery and at various periods 
after their surgery – immediately or 
long-term. 
5.2) Short messages and graphic images 
of possible signs of infection, wound 
opening, lymphoedema and 
haematoma around the operated 
breast or other long-term medical signs 
and symptoms in which case to cease 
exercising and seek medical attention. 
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CHAPTER 5  

Informing the Intervention Contents – Planning and 

Design of the iEMBRACE 

 

 

 

 

 

 



           131 

 

5.1 Abstract 

 

Background 

 

Using the PBA, described in Chapter 4, the Guiding Principles which underpin 

the content and function of the iEMBRACE were developed. The process of 

developing the Guiding Principles was informed by the TPB, ensuring that the 

intervention was grounded in relevant behaviour change theory. Throughout the 

process of developing and testing the iEMBRACE, the Guiding Principles were 

reviewed to ensure continued consistency and applicability. This chapter 

(Chapter 5) presents the activities that led to the development of the digital 

version (prototype 3) of the intervention. This was completed by involving 

stakeholders (Experts and survivors of BC) throughout the whole process as the 

prototype was iteratively developed. 

 

Methods 

 

Experts in the field of BC, including three healthcare professionals and a lay 

survivor of BC, took part in a panel meeting during March 2019, discussing the 

contents of PowerPoint prototype 1. As a result of the expert group meeting, the 

first PowerPoint design (prototype 1) was refined into prototype 2 (also 

PowerPoint) and, subsequently, presented to six participants in a focus group 

meeting held in June 2019 in order to finalise the contents to be included in the 

digital prototype of the intervention.  

 

Results 

 

The expert group meeting resulted in a number of proposed changes concerning 

the structure and content of the intervention. Key changes involved additional 

tailoring of advice in the post-operative module, to be further sub-divided 

according to the type of surgery for BC and simplifying language. Featuring a 

healthcare professional in the exercise demonstration videos, along with a 
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patient-model performing these, were other changes implemented as a result of 

the expert group. The main changes to the intervention following the focus group 

discussion with survivors of BC were: the addition of the reminders and rewards 

functions; changes or additions to the wording on some interventional pages; and 

further highlighting common MSK side effects following surgery for BC as well as 

the importance of doing the warm-up and cool-down exercises. 

 

Conclusion 

 

Including the expert panel and focus group ensured that the development of 

iEMBRACE remained person-centred and fit-for-purpose. 
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5.2 Introduction 

 

Chapters 1 to 4 previously outlined respectively: 1) the need and the rationale for 

creating the iEMBRACE; 2) the relevant effective exercise protocols for MSK 

rehabilitation after surgery for BC; 3) a synthesis of  the evidence regarding the 

adherence and satisfaction with other online-based interventions for post-

operative cancer rehabilitation, and analysis of their least or most common 

features, components and content that might or might not have affected these; 

and 4) the theoretical basis underpinning the planning of the contents and the 

features of iEMBRACE, and how its first PowerPoint prototype was compiled 

based on the structured PBA by Yardley et al. (2015a, b).     

 

To our knowledge, the iEMBRACE is the first online intervention for tailored 

exercise rehabilitation after surgery for BC. iEMBRACE is based on a theoretical 

model (the TPB), evidence-based practices, and a developmental framework (the 

PBA) that is entirely automated. Automated in this context means that the 

intervention allows its users to fully self-manage their post-operative shoulder and 

arm exercise rehabilitation by providing them with tailored advice and information. 

The provision of tailored advice on the suitable timescales for these exercises, as 

well as guidance on the intensity and duration of each exercise, are also of key 

importance for this intervention. From a rehabilitation point of view, the following 

factors were considered: 

- The most common morbidities of the shoulder and upper limb incurred as a 

result of surgery to the breast; 

- The need for engaging and effective modes of delivery of self-guided upper 

limb exercising after surgery for BC; 

- The key types, intensity and duration of exercises that all women and men 

could perform safely, regardless of the type of surgery that they have had;  

- Any specific contraindications to post-surgical exercising of the upper limb 

(e.g., time since breast reconstruction, drains in-situ) or precautions (e.g., 

numbness, swelling, and dizziness). 
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In order to tailor the intervention to its end-users’ needs, the views and opinions 

of survivors of BC as well as those of other key stakeholders for cancer 

rehabilitation, for instance health experts in the field, were taken into 

consideration throughout all phases of the intervention development, by 

implementing the Person-Based Approach by Yardley et al. (2015a, b). This 

involvement of key stakeholders, such as patients and health experts, is regarded 

as Patient and Public Involvement (PPI), which in recent years has become an 

essential role as a qualitative method for the development of behavioural change 

health interventions (UK Involve 2012; Moore et al. 2015; Muller et al. 2019). PPI 

is regarded as crucial to determine the context of use of the intervention and to 

provide alternative perspective to that of the researchers in terms of usefulness 

of the intervention components and how best these can be applied Muller et al. 

2019).  

 

 

5.3 Aim 

 

The aim of Chapter 5 is to present the development of the content for the digital 

prototype 3 of the iEMBRACE, using expert opinion and service user engagement 

in line with the outlined theoretical model and the PBA framework that generated 

the guiding principles underpinning iEMBRACE, presented earlier (Chapter 4).. 

These activities included an expert group meeting held in March 2019, and a 

focus group meeting with survivors of BC held in June 2019. The actual building 

of the digital prototype of the iEMBRACE intervention and its testing and 

evaluation will be described in detail in Chapters 6, 7 and 8 respectively. The 

whole developmental process of the iEMBRACE is shown in Figure 5.1.  

 

The iterative development of PowerPoint prototype 1 into prototype 2 of 

iEMBRACE involved: 

- An expert panel meeting; 

- A general usability and content experts’ feedback questionnaire. 
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The iterative development from the PowerPoint prototype 2 into the digital 

prototype 3 of iEMBRACE involved: 

- A FG meeting; 

- A demographic, upper limb function and BC surgery-related questionnaire, 

administered to the participants in the FG. 

 
Although we call it PowerPoint prototype, the contents document was presented 

to the participants in both a hard-copy handout of the separate content pages of 

a PowerPoint presentation and also it was shown on a screen. However, there 

was no formatting, hyperlinks, logic etc. but only text boxes with the textual 

contents of the intervention. 

 

Figure 5.1 Application of the Person-Based Approach to the Development of 

iEMBRACE (The phase described in this Chapter is in white) 
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5.4 Ethical Considerations 

 

The relevant ethical and research governance approvals (18/SC/0519 and 

ST1819/27) were obtained from the Office for Research Ethics Committee 

Northern Ireland (ORECNI) and from the leading Trust site for our study, the 

South-Eastern Health and Social Care Trust (SEHSCT). 

 

All electronic data from the study were stored securely on a password-protected 

computer at the premises of Ulster University and following completion of this 

study, will be archived, for 10 years, in line with the University’s policy. All hard-

copy data from the questionnaires and participant consent forms obtained at the 

FG meeting were locked securely in a filing cabinet in one of the researcher’s 

offices at the premises of Ulster University and these will also be kept for 10 

years. The corresponding personal data of the participants was stored separately 

onto password-protected computers at Ulster University. Only the researchers 

involved in this PhD project had access to the data. 

 

During the planning and the designing of the intervention, the research team 

members conducting this phase of the study acknowledged the possibility that 

discussing sensitive topics such as a diagnosis for BC, adjuvant treatment or 

surgeries for BC might cause distressing and emotional feelings for the survivors 

of BC or the experts participating in this phase of the study. Therefore, in the 

event that participation in the expert or the FG meeting caused distress, 

measures were in place to offer appropriate support, and a distress protocol was 

in place throughout all data collection events (Appendix B). However, none of the 

participants or the healthcare professionals expressed any issues or signs of 

distress during the expert and the FG meetings.  
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5.5 Expert Panel Meeting and Feedback Questionnaire  

 

5.5.1 Expert Panel Meeting – Methods 

 

5.5.1.1 The Expert Panel Meeting – Recruitment  

 

In the initial intervention planning phase, an expert advisory panel was recruited 

and formed with the assistance of the Northern Ireland Cancer Trials Network 

(NICTN). In keeping with best practice, we abided by the PPI principles (National 

Institute for Health Research [NIHR] 2016; Blackburn et al. 2018b). The members 

of the expert panel were purposefully approached and invited due to the expertise 

they have in the field of BC. Including PPI in the planning phase of the research 

project, ensured a more rigorous research practice resulting in a better designed 

and more relevant study, with clear anticipated outcomes for future participants 

(NIHR 2016; Blackburn et al. 2018b). Attempts were made to invite a number 

members to the Expert Panel, such as people who had had BC surgery in the 

past and specialist practitioners in the field of BC, and four attendees came to the 

Expert Panel meeting. Reasons for refusal to to attend included work 

commitments, lack of transport to travel to Belfast and lack of response. The 

members of the Expert Panel included a member of the public who had been 

previously diagnosed and surgically treated for BC and three specialist-

practitioners in the field of BC care (a breast surgeon, a breast care nurse and a 

cancer-specialist physiotherapist).  

 

5.5.1.2 The Expert Panel Meeting – Procedure 

 

In acknowledgement of the value of the panel’s time, the experts were presented 

with a gift-voucher. To use the time during the meeting more efficiently, prior to 

the meeting, the experts were provided with prototype 1 of the contents of the 

intervention for preparatory self-reading. The document contained text excerpts 

in text boxes grouped onto the different pages and sub-pages following the logic 

of the proposed intervention. During the meeting, three researchers from the 
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team were present (IW, DK and MS) where MS was the facilitator of the meeting 

and IW and DK were taking field notes. The meeting was audio-recorded to 

ensure accuracy in subsequent analysis, and consent for that was gained from 

all participants prior to its start. The agenda for the expert meeting was as follows: 

1) Initial introductions, light refreshments and gaining consent for the audio-

recording of the meeting; 2) The facilitator presented an overview of the 

iEMBRACE intervention, the aims and objectives for creating the intervention and 

the adopted structured approach for building it; 3) The experts, guided by the 

facilitator, examined the contents of each of the intervention future web-pages. 

The contents of the prototype 1 were presented to the Experts on a screen and 

in hard copy in a clear text format, without any other graphics or visuals present, 

because the purpose of that meeting was to focus on the textual and factual 

contents of iEMBRACE; 4) An example of an exercise demonstration video was 

played in order to gain feedback for developmental purposes; 5) A general 

usability and content feedback questionnaire was administered to enable the 

experts to provide their written feedback on iEMBRACE as a whole and on 

specific aspects related to its contents; 6) The facilitator presented a summary of 

the main issues and suggestions identified by the experts, and then formally 

thanked the panel after closing remarks. The expert meeting lasted two hours. 

 

5.5.1.3 The Expert Panel Meeting – Administering the Feedback 

Questionnaire 

 

The feedback questionnaire administered to the experts (Appendix C) was 

designed to consist of two domains in order to determine: the “General usability 

and friendliness of the intervention” and the “Content relevance and reliability” of 

the proposed work. The first section consisted of 10 items on general 

acceptability of the intervention that would be similar to questions forming part of 

a user-evaluation questionnaire that can be given to intervention users after 

testing. The second section of the questionnaire was an adapted shorter version 

of two validated and reliable tools, the DISCERN tool (Charnock et al. 2009) and 

the Ensuring Quality Information for Patients (EQIP) tool for eliciting people’s 

views on the quality of written and online health-related information (Moult et al. 
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2004). The EQIP tool has also the additional feature to capture the users’ views 

on the design and linguistic features of a written health-related resource, which is 

also essential for the current phase of the study. For the purposes of this PhD 

project, an already refined and adapted version of the DISCERN questionnaire 

(Matsoukas et al. 2008) was used that specifically assesses health-related 

resources delivered online, which is directly linked with the future feedback that 

the iEMBRACE users would need to provide. The adapted questionnaire used to 

capture the experts’ feedback on the contents of the iEMBRACE prototype was 

refined and prepared by the researcher (MS) based on consensus of the research 

team. All efforts to preserve the validity of the two adapted tools were made by 

making sure that the adapted questionnaire preserved its original purpose, i.e., 

to assess the quality of the written health-related contents of the iEMBRACE – 

(McCool et al. 2015). The only changes to both the EQIP and the DISCERN 

questionnaires (adapted versions in Appendix C) were to substitute “the 

materials” with “the contents in the PowerPoint prototype” in order to make these 

questionnaires more relevant to what was being assessed. 

 

5.5.1.4 Expert Panel Meeting – Data Analysis 

 

When analysing the data from the expert group meeting, summary tables (Tables 

5.1 and 5.2) were collated and inputted in Excel, containing all suggestions and 

remarks by the experts, and also containing the feedback questionnaire that was 

administered to the experts. Their free-text answers, along with the quantitative 

data from the questionnaire were then analysed by initially grouping similar 

suggestions into categories, and then by summing up the number of positive, 

partially positive or negative ratings to the questions. This allowed analysis of 

which intervention features were more commonly accepted, opposed or neither. 

These data were later discussed at a follow-up team meeting in order to agree 

which of the proposed changes and suggestions should be made in order to 

inform the next phase of development of iEMBRACE (prototype 2). 
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5.5.2 Expert Panel Meeting – Results 

 

The objective for conducting the expert group meeting was fully achieved, namely 

obtaining expertise on the contents of iEMBRACE and suggestions for any 

changes to be made to iEMBRACE, from the perspective of an expert-patient and 

healthcare professionals in the BC field. 

 

5.5.2.1     Suggested Changes to the Intervention During the Oral Discussion  

 

Throughout the meeting, the experts had the opportunity to discuss and to 

comment in detail on each of the proposed content pages of the intervention in 

PowerPoint prototype 1. At the end of the meeting, the experts filled in a 

questionnaire regarding the usability and the content relevance of iEMBRACE 

(results presented in Tables 5.1 and 5.2).  

 

All four experts indicated that they would recommend iEMBRACE, however, there 

were some suggested changes in order to make iEMBRACE more accessible for 

the end-user. The proposed changes from both the oral discussion and according 

to the data from the first part of the questionnaire (Table 5.1) were around 

simplifying the language used throughout the resource by avoiding technical 

jargon, presenting the information in a more clear and succinct manner, the use 

of reminders, more videos (including changing these to be with a patient and a 

healthcare professional), short messages throughout the intervention to 

encourage usage, and changes related to the manner of tailoring of the 

information provided.  

 

All three healthcare professionals unanimously agreed that the types of exercises 

and the timescales for commencing these after breast surgery depended on the 

type of breast surgery. The breast care nurse and the physiotherapist also 

provided details around the different exercise protocols after the various breast 

surgeries. The experts pointed out that the type of exercise, as well as the dose, 

were dependent on the type of surgery, and so it was crucial that the exercise 
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was appropriate for a range of end-users in order to avoid post-operative short-

term and long-term complications. 

 

The features of iEMBRACE that were most commonly assessed as being positive 

attributes of the intervention by all four experts were that it was seen as a long-

term support “when other support ends”, and that iEMBRACE is a very 

comprehensive resource. Moreover, its adaptability to the patients’ needs by 

providing tailored information, and its design feature to provide information via 

different modalities (digitally and printable hard-copies) were also highly praised, 

especially by the expert-patient.  

 

5.5.2.2  Feedback on the Content Relevance of the Intervention  

 

Results from the second part of the questionnaire (adapted from the DISCERN 

and the EQIP tools) assessed the relevance of the contents of iEMBRACE and 

these are presented in Table 5.2. The results showed mainly positive feedback 

regarding the contents of iEMBRACE, with only three out of 13 questions being 

negatively assessed by some of the experts. All but three questions received at 

least one positive mark. The three questions without a positive mark concerned: 

the need for using everyday language within the intervention; whether or not the 

prototype design was satisfactory; and that iEMBRACE only partially provided 

details about additional sources of information. Negative feedback was given 

about: the complexity of the language used throughout; whether or not the 

prototype design was satisfactory; and regarding the lack of contact details of the 

research team that produced iEMBRACE. Noticeably, the highest negative score 

that any of these three questions received was only by half of the experts. Two 

other questions about the content components of the iEMBRACE regarding the 

respectful tone of the text and the unbiased and balanced information that it 

provides, received favourable feedback by all four experts. Another question 

concerning the initial presentation and coverage of the contents within 

iEMBRACE also received positive feedback by three of the four experts. 
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5.5.3  Expert Panel Meeting – Discussion 

 

During the expert group meeting all planned outcomes were achieved. Firstly, the 

contents of the PowerPoint prototype 1 of the iEMBRACE were debated by the 

experts and important changes to the intervention structure were suggested and 

implemented as a result of these. Secondly, the variety of expertise in our Expert 

Panel ensured the application of the different professional perspectives to the 

appearance and contents of the intervention. The healthcare professional Experts 

offered their knowledge with regards to the most recent developments in surgical 

and post-surgical treatment of BC, whilst the Expert who was a survivor of BC 

provided her insight of the post-surgical experiences and MSK issues that 

patients endure after their surgery. This expertise is crucially important for 

developing an intervention that would be contemporary and suited to the needs 

of the population after a BC surgery.  Also, the expert group meeting was planned 

in a way to inform the FG meeting, so the experts also reviewed the draft of the 

topic guide. Thus, the structured approach for the upcoming FG meeting, using a 

topic guide, was “rehearsed” at the expert group meeting in order for the 

researchers to prepare for and anticipate better how the FG would be conducted. 

 

The most significant change to the iEMBRACE that was proposed and 

implemented after the expert group meeting concerned the addition of further 

mechanisms of tailoring the information and advice within iEMBRACE, based on 

the type of surgery the user had experienced. This meant that the contents of the 

post-operative module had to be reorganised into three additional sub-sections 

offering advice and exercises relevant to the type of breast surgery, in order to 

maximise the accuracy of the advice within the intervention, and to ensure 

effectiveness of the exercises and patient (user) safety.  

 

Another major change that was implemented after the expert panel meeting was 

the re-make of the sample videos, by including a uniformed healthcare 

professional and a patient-model. This change was suggested in order to 

increase the credibility of the videos and the advice provided in them. 
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5.5.4      Iterative Intervention Development After the Expert Panel Meeting 

 

As a result of the expert group meeting, the PowerPoint prototype 1 of the 

iEMBRACE was amended and the PowerPoint prototype 2 was produced in order 

to be shown at the future FG event with survivors of BC.  

 

The PowerPoint prototype 1 of the intervention, which was based on the two 

literature reviews, the secondary data analysis and the guiding principles derived 

from those, was designed to present tailored information according to the 

symptoms that the participants had, i.e., exercises either for reduced shoulder 

and arm mobility, or for reduced upper limb strength, and tailored according to 

the time elapsed since surgery (immediate period and long-term post-operative 

period). However, it was agreed by the experts that the post-operative exercise 

regime had to further be sub-divided according to the type of breast surgery, 

primarily whether or not surgery had included lymph node clearance and/or 

reconstruction, and this would imply different starting times for exercising. As a 

result of that, in PowerPoint prototype 2 of the iEMBRACE, it was agreed that the 

information and advice regarding the immediate post-operative period would be 

additionally tailored according to whether the end-user had: 1. breast surgery 

without lymph node clearance, 2. breast surgery with removal of lymph nodes or 

3. breast reconstructive surgery.  

 

PowerPoint prototype 2 of the iEMBRACE also contained changes in terms of 

simplifying the language for all exercise instructions and shortening these 

throughout the intervention. Another addition to the newly produced PowerPoint 

prototype 2, was the remake of the sample videos, with the inclusion of a 

uniformed healthcare professional who demonstrated and/or guided the 

exercises.  
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5.6 Focus Group with Survivors of Breast Cancer 

 

5.6.1  Focus Group Meeting – Methods 

 

The procedures and the findings from the FG with survivors of BC are described 

in using the 32-item Consolidated Criteria (Table 5.3) for reporting qualitative 

research (COREQ) by Tong and colleagues (2007). This checklist is important 

for reporting qualitative research for ensuring the transparent reporting of the 

study background, methodology, the involved research team, the results and the 

data interpretation (Tong et al. 2007). Each of the 32 items in this checklist 

belongs to one of three “domains” (as seen in Table 5.3): 1) Research team and 

reflexivity, 2) Study design, 3) Analysis and findings (Tong et al. 2007). The 

Methods section presents information as per the items from domains 1) and 2) of 

the checklist. The Results section describes the information as per items 24 to 32 

from the third domain. However, items 23, 25 and 28 were not followed and 

described in this chapter, since they were not applicable to the design of this FG 

study. Regarding item 23, the FG transcript was transcribed by the researcher 

MS and verified by the research team members IW and DK instead of the 

participants verifying them. Although not present as facilitators at the FG, the two 

verifiers were able to clearly compare the transcript to the audio recording, before 

the recording was deleted. Item 25 was not applicable to this phase of the study 

as the data analysis of the qualitative findings from the FG did not involve a coding 

tree. Item 28 was also not applicable to this phase of our study as the participants 

provided feedback on the findings from the previous phase of the intervention 

development and testing. Therefore, it was deemed that not addressing items 23, 

25 and 28 would not reduce the credibility of this study. 

 

5.6.1.1 Using a Focus Group as a Qualitative Research Method 

 

For the purposes of planning and developing an online intervention promoting a 

certain health-related behavioural change, its developers should iteratively seek 

an in-depth understanding of the users’ intrinsic and extrinsic motivating factors 

(attitudes, as per the TPB model), their disease-specific knowledge and 
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experiences (perceived behavioural control, as per the TPB) as well as their 

demographic and cultural background (social norms, as per the TPB), (van 

Gemert-Pijnen et al. 2011; Van Velsen et al. 2013) – item 9 from the COREQ 

checklist. The use of FGs is a valuable approach for achieving this, as the method 

provides rich data that express the views and feedback on a personal level, on a 

group level and on an interpersonal level (Onwuegbuzie et al. 2009). 

Furthermore, using FGs as a qualitative research method was deemed beneficial 

for this study as this method allowed for spontaneity to occur and new, 

unexpected topics to be discussed (Avis et al. 2015). In the context of digital 

health, FGs have already been proven to be an effective research method for 

collecting data regarding the users’ views on the contents, usability, structure and 

functionality of numerous and various types of health-related interventions during 

their development and refinement (Dennison et al. 2013; Fukuoka et al. 2011; 

Gray et al. 2014; Grindrod and Gates 2014; Henry et al. 2019; Waterlander et al. 

2014; Weaver et al. 2013). 

 

5.6.1.2 Developing the Topic Guide 

 

Data capturing during FGs for refining digital interventions, unlike FGs discussing 

past and intangible experiences, occasionally poses some challenges for the 

researchers. For instance, there may be a lack of opportunity to ask a variety of 

open-ended questions due to the specificity of the intervention components being 

discussed, or it may not be possible to fully understand the context in which an 

opinion has been expressed in relation to a given element of the intervention, if 

in the audio-recording the context is not explicit (Avis et al. 2015). Such 

challenges can be overcome by a careful preparation of the topic guide, allowing 

for follow-up probes, and tailoring the questions according to the linguistic, 

motivational and cultural background of the participants in the FG (Avis et al. 

2015) – (COREQ: item 17). Therefore, this is what in reality was done for the 

topic guide for the FG in this study (Appendix D): it was decided prior to the FG 

that if the participants came up with some new topics and themes that were 

deviating from the planned topic guide, one or two follow-up questions would be 

asked by the facilitator in order to encourage the participants to expand on what 
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are alluding to. It was also agreed that any extra information obtained at the FG 

would also be considered and explored for relevance. 

 

The topic guide was developed from a number of sources including the expert 

group. The topic guide for the FG meeting was structured according to the three 

main constructs of the TPB, in order to encourage behavioural change towards 

regular self-exercising after a breast surgery by eliciting the participants’: 1) 

attitudes towards exercising that is facilitated by an online intervention, 2)  views 

on the social aspects of exercising while using an online intervention for that 

purpose (including peer or family support and facilitation), and 3) perceived 

abilities to regularly exercise, using an online resource to help.  

 

5.6.1.3 Participants and Recruitment for All Study Phases 

 

A purposeful sampling approach was adopted – (COREQ: item 10) checklist. This 

sampling technique was deemed appropriate for the design of this phase of the 

study as the authors explored the views and the opinions of the participants in 

relation to the design and further development of the iEMBRACE online 

intervention as per Platton’s definition for purposeful sampling (1990, p.169) to 

facilitate the answering of a research question. 

 

The recruitment for the FG, as well as for the TAIs and the online GIs, was 

planned to be between four and eight participants, as per the corroboration by 

Boje and Murnighan (1982) suggesting that panel sizes of three, seven and 11 

worked equally well. Therefore, the research team for our study anticipated to 

recruit eight participants but managed to recruit seven participants which was still 

deemed as sufficient. Moreover, in order to adopt a robust set of inclusion criteria 

for the recruited participants, it was decided on recruiting a homogenous group 

who had a common BC diagnosis, and who had a surgical treatment modality to 

the breast as a result of their BC diagnosis (Boje and Murnighan 1982). 

Participants for all study phases, including the FG, were recruited from the South-

Eastern Health and Social Care Trust (SEHSCT), the Belfast Health and Social 

Care Trust (BHSCT), the Northern Health and Social Care Trust (NHSCT) and 
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the Southern Health and Social Care Trust (SHSCT) – (COREQ: item 1). 

Purposive sampling was used, and the researcher worked closely with the 

gatekeeper in each Trust (see below) to ensure that recruitment numbers met the 

guidelines, without over-recruiting.  

 

Inclusion criteria for the study – item 16 from the COREQ:  

- People aged 18 years of age or over  

- People who had had surgery for BC within 5 years at the time of the study;  

- People who may have or may not have had shoulder and/or arm reduced range 

of movement and/or reduced strength in the upper limb at any time as a result of 

their breast surgery;  

- People with a diagnosis for BC staged 0 to IV;  

- People who had access to the internet at home. 

- Speakers of English language.  

 

Exclusion criteria for the study:  

- Any individual with a cognitive deficit that would not allow them to give written 

informed consent for participation; 

- Any individual who at the time of the study was undergoing active cancer 

treatment (radiotherapy or chemotherapy). 

 

5.6.1.4 Recruitment Procedure 

 

The collaboration with the Northern Ireland Cancer Trials Network (NICTN) 

facilitated the appointment of a Trust Gatekeeper at each of the four Trust sites. 

This person secured access to potential participants, based on his/her experience 

and assumptions related to the impact of the research project on the potential 

participants (McFadyen and Rankin 2017). The Gatekeeper identified potential 

participants who were attending the outpatient clinic at the Breast Care Units at 

the SEHSCT, the Belfast Health and Social Care Trust (BHSCT), the Northern 

Health and Social Care Trust (NHSCT) and the Southern Health and Social Care 

Trust (SHSCT). The person who approached the potential participants was a 

Trust member of staff (breast care nurse, breast surgeon or research nurse) who 
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had access to the records and the patients. Potential participants were personally 

informed by the Gatekeeper about the nature and aims of the study and were 

provided with the Participant Information Sheet describing the study (Appendix 

E). The Trusts’ gatekeepers also highlighted that they, the gatekeepers, were 

attached to the Trust and were not affiliated with Ulster University. Patients’ 

personal data on the Trust site were only accessed for eligibility screening by the 

Trust Gatekeeper and the university researchers had no access to patient records 

at any time. Contact details for the university researchers were provided in order 

to offer additional information or to answer any further questions that the potential 

participants might have had at that stage. There was a chance that some of the 

potential participants might have been approached twice in order to be informed 

about the study and so the Gatekeepers double-checked with the patient if 

someone else had already approached them in relation to this study. None of the 

participants had already been approached regarding our study. 

 

Potential participants who expressed an interest in the study by emailing or 

phoning the researcher MS were asked to provide their names and contact details 

(telephone number and/or email address). The lead researcher then contacted 

the potential participant using phone or email, as the participant preferred. The 

potential participant was asked to answer five screening questions: 1) “Are you 

over the age of 18?”; 2) “Have you had surgery for BC?”; 3) “How long ago was 

it?”; 4) “Do you have or have you since had any shoulder or arm problems as a 

result of the surgery?”; 5) “Do you have internet access at home?”. At that stage, 

participants were given the opportunity to ask questions and to get additional 

information about the study from the researchers, and they were informed about 

the venue, date and time for the FG. At the end of the FG, each participant was 

offered a £30 voucher to cover travel expenses etc. 

 

5.6.1.5 Procedure for Conducting the Focus Group 

 

The FG meeting took place in June 2019 in a Belfast university venue chosen for 

its convenience and facilities for the participants – item 14 from the COREQ 

checklist. The FG meeting was facilitated by two researchers (MS and SOC) – 
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(COREQ: items 1 and 2), who are also Physiotherapists – (COREQ: item 3). MS 

was the moderator of the meeting and SOC was taking field notes and assisting 

in facilitating the FG – (COREQ: item 20). Both researchers had training in 

conducting qualitative methods research – (COREQ: item 5). The FG meeting 

lasted for two hours, and no other participants were present apart from the study 

participants and two researchers (MS, female; SOC, male) (COREQ: items 21, 

15 and 4 respectively). The aim of the FG was to present the participants with the 

PowerPoint intervention prototype 2 (contents document) containing the different 

types of exercises and useful information about post-operative exercising. At the 

FG meeting all six participants were present and remained to the end – (COREQ: 

items 12 and 13). The participants were initially greeted with light refreshments 

and they were given an opportunity to ask the researchers any further questions 

that they may have had at this stage – (COREQ: items 6 and 7). When any 

queries were satisfactorily addressed, participants were then asked to sign a 

written consent form, and data collection began.  

 

The document with the intervention contents used at that meeting (PowerPoint 

prototype 2) was the next iteration of the version that had been presented to the 

experts (PowerPoint prototype 1), as per Figure 5.1. The newer version 

incorporated the amendments and improvements suggested by the experts.  

 

At the FG meeting, the participants were asked to share their views on the 

contents of the intervention PowerPoint prototype, and at the same time, they 

also had the opportunity to share their views and attitudes about exercising after 

surgery in general, and how that would fit in with using an online resource as an 

aid to do this.  

 

Participants were introduced to the intervention and were provided with the 

contents document. The FG started with an overview and an initial open 

discussion in order to familiarise the participants with iEMBRACE and to 

understand their initial impressions and perceptions regarding the contents of the 

intervention. The intervention contents document was then brought up on a 

screen, and the moderator (MS) navigated the groups through each page in turn, 
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allowing the FG participants plenty of time to comment further and add to their 

previous comments from the earlier discussion. During this part of the FG 

session, the moderator asked the following questions: 1) “What are the most 

useful aspects of the intervention?”; 2) “What are the least useful aspects of the 

intervention?”. The moderator also probed the responses to these questions by 

further enquiring about navigation, presentation, and perceived ease of usage. 

SOC’s professional expertise in building web-based interventions also had a 

valuable and positive effect on the FG meeting by providing technical insights to 

the participants and answering their queries about certain technical aspects of 

the intervention (Avis et al. 2015) – (COREQ: item 5). Because the FG was 

refining a digital intervention (Avis et al. 2015), rather than exploring past 

experiences, SOC provided his expertise in intervention building processes by 

answering and clarifying the participants’ queries regarding the possibility or 

impossibility of building certain features of the intervention and how likely these 

could tie in with the intervention. Moreover, the duration of this FG meeting was 

not dependant on data saturation, since the purpose of the meeting was to go 

through all contents of the intervention – (COREQ: item 22). While impartially 

facilitating this aspect of the FG meeting, SOC made sure that he was not in any 

way participating in the decision-making process, which was dependent on the 

participants. SOC made sure that no bias was introduced to the data collection 

process by avoiding “steering” the discussion (Gill et al. 2008) – (COREQ: item 

8). 

 

A brief hard-copy, upper limb function and BC surgery-related questionnaire 

(Appendix F) was administered to the participants at the end of the FG meeting 

and included: demographic characteristics, details about functional status and 

surgical history, and the Quick – Disabilities of the Arm, Shoulder and Hand 

questionnaire (Quick-DASH) by Beaton et al. (2005). The administration of the 

BC surgery-related questionnaire was considered as an important addition to the 

desired data from the FG due to a few reasons: firstly, in order to obtain an idea 

about the demographic characteristics of our participants, for the purposes of 

generalisability of the results of this study phase. Secondly, we wanted to relate 

the FG qualitative data to the types of surgeries that our participants had had and 
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to establish whether or not different opinions of the information included in the 

iEMBRACE could be correlated to the different surgical procedures that may have 

been differently invasive to every participant. Lastly, we wanted to obtain data 

regarding the functional status and the participants’ abilities to perform different 

daily tasks in order to link these to the information and advice given in the 

iEMBRACE intervention, and to ensure these are relevant and tailored to the 

most common functional and debilitation issues mentioned by the participants. 

 

At the closing of the meeting, the participants were informed that they would 

receive further email updates on when the next interview phase of the study would 

take place – (COREQ: item 18). 

 

5.6.1.6 Data Collection 

 

Data during the FG was obtained in two strands: via a hard-copy questionnaire 

and throughout a verbal discussion. The demographic, functional, surgical and 

other treatment characteristics of the participants were obtained using an adapted 

questionnaire that contained the Quick-DASH questionnaire and other 

demographics and treatment-related questions. The verbal discussion concerned 

participants’ experiences in exercising after their surgery and their views and 

suggestions regarding the contents and the appearance of iEMBRACE (see topic 

guide – Appendix D). 

 

The FG discussion was audio-recorded – (COREQ: item 19), anonymised and 

transcribed verbatim so that the researchers were better able to analyse the 

dynamics and the level of agreement between the participants in the FG due to 

the qualitative nature of the study (Krueger and Casey 2014). The researchers 

ensured that no identifiable information was present in their field notes, the audio 

recordings and manuscript that were subsequently analysed and used for the 

write-up of this publication. The participants’ names as well as any other 

identifying information, such as hospitals, etc. were anonymised. Participants 

were referred to in the transcripts as SE1, SE2, B1, B2, etc., depending on the 

health and social care Trust that they were recruited from. Any other identifying 
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names were also anonymised, for example [hospital], [Doctor]. Additionally, all 

audio recordings were strictly accessed only by the research team and were 

securely stored at university premises as per university requirements and the 

General Data Protection Regulation, (GDPR 2018). Once transcribed, 

anonymised and validated by DK, the audio recordings were deleted. Thus, all 

analyses were based on anonymised transcripts and the field-notes by the 

facilitators. 

 

5.6.1.7 Focus Group – Data Analysis 

 

The FG audio recording was transcribed verbatim and independently verified. 

The Microsoft Word and Excel packages were used for the data extraction, 

analysis and storage – (COREQ: item 27). Data extraction of all categories 

mentioning proposed amendments to the intervention was performed by one 

researcher (MS) (COREQ: item 24). These amendments aimed to achieve 

behavioural change in the intervention users, and hence, were then sub-grouped 

around three pre-established (priori) codes – (COREQ: item 24), as per the TPB, 

that is, “attitudes towards exercising”, “social norms related to exercising” and 

“perceived abilities for using an online resource for exercising”. This methodology 

of protocol coding by using a priori codes (Saldana 2016) was applied as it 

“harmonised” with the pre-set researchers’ goals and the desired outcomes of the 

conducted FG, according to the methodological design of the study (Saldana 

2016). One researcher (MS) coded the proposed changes and grouped them into 

pre-defined coherent themes in order to facilitate the decision-making process 

regarding the type of change needed to be applied – (COREQ: item 26). These 

pre-defined categorical themes of proposed changes were: text additions and 

amendments (information and guidance); adding or changing of digital functions 

(rewards system, goal-setting, diary); substitutions of text with graphics; 

appearance/interface of the intervention; logic and lay-out of the intervention – 

(COREQ: item 31). Additionally, the type of agreement achieved on these 

changes among the FG participants and the proposed action for the change to 

take place were also elicited and recorded, based on the FG transcription and the 

field notes. Each proposed change was discussed within the research team and 
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action points for each change were generated. The team also agreed on which 

action points could be fulfilled within the team, and which needed external 

support.  

 

The data from the Quick-DASH questionnaire used at the FG was tabulated and 

imputed in Table 5.4. The participants’ functional scores from the Quick-DASH 

(shown in Table 5.5) were summed up, calculated on a scale of 0 to 100 and then 

interpreted as per the guidance by Angst et al. (2009) and Kennedy et al. (2011) 

according to whom, the Quick-DASH cut-off scores are: <15 = no problem to 

work, 16-40 = problem, but still working, and >40 = unable to work. 

 

 

5.6.2  Focus Group Meeting – Results 

  

5.6.2.1       Characteristics of All Study Participants  

 

Seven Caucasian female participants (N = 7) aged between 49 and 64 years of 

age, from Northern Ireland, were recruited for all data collection parts of the study 

and six (N = 7) of these participants took part in the FG meeting. The study 

phases and the participants that took part in them are described in Table 5.6. All 

seven participants were right-handed and five of them (SE1 and B2) had their 

surgeries on their dominant side. The breast surgeries that the participants had 

included: lumpectomies, wide local excisions, a partial mastectomy, a 

mastectomy, and breast reconstructions and reductions, and were conducted 

between November 2016 and March 2019. The majority of the participants (six 

out of seven) still had musculoskeletal problems as a result of their surgeries at 

the time of the TAIs, such as cording (SE4), various degrees of pain (N1, SE2, 

SE3, B1, B2) and activities above shoulder height (B2). Only one participant (B1) 

had a child under the age of 18 years at home. Three were employed, two 

participants were retired, and two participants were unemployed. Five had a 

bachelor’s degree level of education, one participant had GCSE level of 

education and one woman had a master’s degree. Two were married or in a 
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relationship, three were single and never married, and two participants were 

divorced.  

 

5.6.2.2  Surgical and Other Cancer Treatments of the FG Participants – 

(COREQ: item 16) 

 

All participants who took part in the FG (N = 6) had had surgery for BC between 

29 months and three months before the FG. Four participants had a lumpectomy, 

one had a wide local excision (WLE) and one had a mastectomy with implant 

reconstructive surgery. However, one of the participants with a lumpectomy had 

to have a further mastectomy and a DIEP flap breast reconstruction, and the 

participant with a WLE had to have a bilateral breast reduction as a result of her 

initial surgery. In total, two of the six participants had a breast mastectomy and a 

reconstruction (N = 1 with a DIEP flap surgery and n=1 with an implant surgery). 

All participants had lymph node removal as part of their surgery. Follow-up 

treatments for their BC diagnosis included radiotherapy and chemotherapy which 

all six women received. Three women were on aromatase inhibitors and two of 

these women were still receiving it at the time of the FG phase of this study. 

Another two women had previously taken Herceptin and one participant received 

hormonal replacement therapy after her surgery and was still using this at the 

time of the FG phase of this study. 

 

5.6.2.3  Provision of Shoulder and Arm Exercises After the Breast Surgery 

of the FG Participants  

 

All six participants were provided with upper limb exercises for recovery of their 

shoulder and arm function after the breast surgery. Five women were given the 

exercises after their surgery and only one woman received her exercises before 

the surgery. Five women received their shoulder and arm exercises from a 

physiotherapist, however, two of those women also received advice on exercising 

from a breast care nurse and from a lymphoedema nurse. One participant was 

given her exercises by the breast care nurse only, and not by a physiotherapist. 

All five women who saw a physiotherapist, received their exercises on a sheet of 
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paper with instructions and exercise pictures on it. The woman who only saw a 

breast care nurse with regards to post-operative exercising, was given a verbal 

explanation and demonstration on how to perform the exercises, but no written 

materials describing the upper limb exercises, dose etc. Interestingly, one 

woman, apart from receiving a physiotherapy input regarding her MSK recovery 

after the surgery, also attended a group exercise session. She did not state, 

however, whether that was a one-off event, or whether she regularly attended 

these group exercise classes. 

 

5.6.2.4 Functional Status After the Breast Surgery of the FG Participants 

 

Three of the FG participants had shoulder and arm MSK issues concerning 

reduced range of movement, and one participant had shoulder and arm 

weakness as a result of the surgery. Two participants had overcome their 

shoulder and arm issues and no longer experienced any problems. All four 

women who stated that they still experienced MSK shoulder and arm issues, also 

stated that they had functional issues, the most commonly experienced of which 

were: lifting and carrying heavy shopping bags (n=3), reaching up (n=3), getting 

in and out of the bath (n=2).  

 

The functional state of the FG participants (N = 6) was also assessed using the 

Quick-DASH questionnaire (Beaton et al. 2005), with detailed responses 

presented in Table 5.4. 

 

Although three participants (SE1, SE3 and B2) consistently noted low or no levels 

of difficulty with regards to their shoulder and arm function, two other participants 

(B1 and N1) indicated severe difficulty or inability to perform certain every-day or 

leisure tasks. SE2 indicated mild to moderate level of difficulties related to her 

shoulder and arm functioning after the surgery. It is worth noting that these low 

levels of difficulty in everyday tasks for SE1 and B2 might be due to the fact that 

the surgery, although multiple for each patient, was on their non-dominant hand 

side.  
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The Quick-DASH scores for the six participants are shown in Table 5.5. The 

scores reflect the functional difficulties that were indicated by the participants 

throughout the questionnaire. As per Angst et al. (2009) and Kennedy et al. 

(2011) and the cut-off scores that they recommend (<15 = no problem to work, 

16-40 = problem, but still working, and >40 = unable to work), two of the 

participants, N1 and B1, scored 45.00 and 45.45 respectively, indicating inability 

to work or do leisure activities due to their shoulder and arm function. Three of 

the participants (SE1, SE3, B2) achieved scores that indicated having no problem 

to work or do leisure activities, while one participant (SE2) scored that she was 

still able to work or practice leisure activities, despite the difficulties that she had. 

The Work optional section was filled in by four of the participants all their scores, 

apart from SE2 who scored no difficulty at all, coincided with their overall Quick-

DASH scores. The Sports/Arts/Music optional questionnaire section was filled out 

by two participants and their scores on that section were compatible with their 

overall Quick-DASH scores. 

 

5.6.2.5 Suggested Changes to the Intervention by the FG Participants 

 

The main purpose of the FG meeting was to ascertain the participants’ views on 

the contents and the appearance of iEMBRACE, (using PowerPoint prototype 2) 

based on their own experiences and beliefs about shoulder and arm exercising 

after their surgery for removal of BC. After the audio-recording of the FG meeting 

was transcribed verbatim, a list of 35 suggested changes was compiled (Tables 

5.7, 5.8 and 5.9).  

 

As a result of the a priori coding, the most common type of changes proposed by 

the FG participants from the categorical themes were Text additions and 

Amendments. The main suggestions regarding the appearance of iEMBRACE 

included changes to how the separate exercise pages would look, the reducing 

of written text in contrast to the inclusion of more visual graphic material, such as 

more photographs and pictures, as a quick reminder to encourage more regular 

exercising. Enhancement to appearance was also suggested by the inclusion of 

module-specific colour-codes in soft, pastel colours, and by making the sequence 
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of exercising photographs clearer by numbering the photos related to each 

exercise. 

 

The participants unanimously expressed the need for emphasis of the importance 

of doing the exercises. Some even went further and pointed out that unless the 

consequences of not exercising were explained, that they would not do it, 

because participants thought “I just didn’t think I needed to do it, that it was 

important. So, you did nothing” (S2) – (COREQ: item 29). Explanations about the 

rationale for doing the exercises were noted to be crucial for improving the 

women’s understanding on the benefits of exercising and hence, for improved 

exercise adherence and also to know “why that happened” (SE3). 

 

The emphasis on the importance of warm-up and cool-down exercising was also 

pointed by and supported by all participants, pointing out that “People don't 

realise how important that [warm-up and cool-down exercises] is!” (N1). The 

addition of more encouraging messages for long-term exercising and its benefits, 

were also a key change as participants wanted to highlight that at the end of the 

acute recovery period people would have to “continue doing them” (B1).  

 

The participants suggested quite a few minor changes of the text wording to make 

the intervention more accessible and comprehensible. Most of these re-wording 

suggestions were given in order to emphasise a given advice, rather than place 

as an additional one, for instance, “I wouldn't say “Also”, just take that out and in 

capitals say it's very important to do warm up and cool down exercises.” (B1).  

 

The inclusion of a rewards system, goal setting, and a diary option were 

mentioned on numerous occasions as means that would encourage exercise 

adherence by the women and it would “give you confidence” (SE3). Participants 

suggested reminders as another feature to be helpful for a better exercising 

routine and better engaging with the intervention as it would be “something that 

would allow you to see bottom-line, right at the eight o'clock this morning I did 

that” (SE1). 
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Participants unanimously suggested different colour-codes for the four different 

intervention modules, pointing that “Each area should be colour coded… stage 

one exercises and that works on, say yellow. and stage two maybe works on 

pink…” (N1). One of the main suggestions to improve usability and friendliness 

of the intervention was to include more visual materials, rather than clustered 

information. Suggestions involving amendment of the videos to show only the 

body area to be exercised were made in order to make the end-user “concentrate 

on the area that you want the exercise on” (N1), in order to improve precision of 

the exercise performance. Changing the interface so that the end-user would not 

need to have the video loading directly onto the exercise page, but to have a 

working link to click on if they wished so, “rather than that big black box” (SE1), 

was another change to the interface appearance of the intervention 

A number of positives were noted by the participants throughout the FG meeting, 

which were mainly praising the provision of long-term support, the division of the 

intervention into separate modules to suit the needs of the different end-users, 

the clarity of the instructions and the repeated presentation of information which 

according to the FG participants would lead to a positive gradual behavioural 

change in exercising routines.  

 

B2 “I like the fact that there is so much for reading there. There's so many 

figures, numbers and directions there.”  

 

B1 “And it's good because I've noticed that the more you click on these 

exercises, on every page, the more that reminded you what these are for.” 

 

The agreement amongst the participants was unanimous on all proposed 

changes but nine, which were subsequently agreed on after further discussions 

between the participants and the research team – (COREQ: item 30). Action was 

taken upon all 35 suggested amendments to the intervention.   
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5.6.3  Focus Group Meeting – Discussion 

 

Our Team proactively made the decision to use this approach for conducting the 

FG with an exchange of ideas and knowledge between the participants and the 

researchers (Avis et al. 2015) in order to create the best fit for the purpose of 

refining the contents of a future intervention, despite of having in mind that it 

deviated a little from the classic FG methodology whereby the researcher 

minimises their input as much as possible (Krueger and Casey 2014). This kind 

of discussion was deemed appropriate, because the participants had ideas that 

they articulated, and rather than leaving these as findings, the researcher SOC 

disclosed pertinent information to inform the participants’ thinking. The researcher 

SOC made sure that he did not direct the participants’ thinking by answering their 

queries, but rather, he did clarify which technical issues related to the intervention 

were possible and which were not. Researchers did not lead the participants. 

They responded to queries, and provided clarifications as necessary, which the 

participants then used to inform their opinions, and make sense of the task. 

 

All proposed changes were reviewed in light of the TPB, as it was important to 

develop the iEMBRACE as a tool that encourages long-term positive behavioural 

change – (COREQ: item 9). Each proposed change was assigned one of the 

three main constructs of the TPB, which are 1) attitude (Table 5.7), 2) perceived 

behavioural control (Table 5.8) and 3) subjective norms (Table 5.9). Knowing 

which proposed changes were related to which construct of the TPB, facilitated 

the researchers to better predict and anticipate the intended behaviour and 

intentions that the participants showed while using certain components of the 

iEMBRACE (Ajzen 2011). Most of the proposed amendments of the intervention 

(22 out of 35) were categorised as addressing the participants’ “perceived 

abilities” for using the iEMBRACE for exercising. 10 of the suggested changes 

were categorised as addressing the participants’ “attitudes” towards exercising 

and only three of the proposed changes to the intervention were related to the 

participants’ views on “social norms” related to exercising. From this, it became 

evident that the FG participants were predominantly concerned with aspects of 

the intervention that would facilitate their ability to use the it – (COREQ: item 31), 



           160 

more than their attitudes towards exercising or the social norms with regards to 

this – (COREQ: item 32).  

 

5.6.4      Iterative Intervention Development After the Focus Group 

 

The 3rd prototype was developed after this FG meeting, and the building and the 

development of the digital intervention prototypes will be described in the next 

chapter (Chapter 6) of this thesis. The digital building and the iterative testing of 

the digital prototypes of the intervention during subsequent TAIs, home-testing 

and more FG discussions will be described in Chapters 6, 7 and 8 respectively.  

 

 

5.7 Conclusion 

 

The PBA methodology for the development of the contents and the appearance 

of the iEMBRACE intervention, involving an expert group and a FG meeting, 

unambiguously contributed to building the intervention according to the target-

users’ needs and expectations and encouraging engagement with shoulder and 

arm exercise protocols. Having the contents structured and analysed as per the 

TPB, ensured the theoretical rigour for the intervention development process.  
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Table 5.1 Experts’ Questionnaire Results: General Usability and Friendliness 

 

GENERAL USABILITY/FRIENDLINESS Expert 1 Expert 2 Expert 3 Expert 4 

1. Would you recommend 
IEMBRACE to a friend? 

YES ✓ ✓ ✓ ✓ 

NO         

2. How would you 
describe IEMBRACE in 

one word? 

Free text answer Useful 
Good long-term 

resource 
  Engaging 

3. How does IEMBRACE 
compare to other 

materials / leaflets / web-
sites about BC (in a few 

words)? 

Free text answer 
More 

comprehensive 
Complex 

To compliment 
information 

If divided by 
surgery type 

post-op,  
clearer than 
other online 

resources 

4. If you could change 
one thing about 

IEMBRACE what it would 
be and why? 

Free text answer 

Language 
presentation - 
notice if more 

understandable 
and adaptable 

1) Videos up 
front or with 

exercises;  
2) Divide when it 

is for, the big 
picture: is it more 

long-term 
resource? 

Keeping language + 
instructions as simple 

as possible,  
"Plain English" 

Divide by 
surgery type;  
- For safety + 

brisk  recovery- 
clear 

information 

5. What features you 
would definitely like to 

see in IEMBRACE? 

Free text answer 

Adaptability - 
ability to 

personalise 
information 

Videos 
Simplify 

Images 

Exercise video 
demonstration

s with a 
healthcare 

professional; 
- Pintables 

6. Which intervention 
features you would not 

like to see in IEMBRACE? 

Free text answer 

Restricted log-in 
access (although I 

understand the 
need for this) 

Technical 
language 

    

7. What do you like best 
about IEMBRACE? 

Free text answer 
Ability to adapt 
and more user-

friendly 

Long-term 
support for 

patients, when 
other support 

ends 

Different modalities 
to access info 

  

8. What do you like least 
about IEMBRACE? 

Free text answer Language 

Too complex; 
Needs to be short 

+ slide to 
encourage use 

No going Back + 
Forward to click on 

info. 
  

9. How can we improve 
IEMBRACE? 

(Feel free to add more 
feedback by using the 

blank page at the end of 
this questionnaire) 

Free text answer 

See above: adapt 
language with 

other 
presentation to 

make some slides 
less clustered, 

direct linking to 
photos/videos + 
allow adaptation, 

depending on 
idividuals' 

surgery, etc. 

Short 
Simple 

More video + less 
wordy; 

Think more what 
will get busy 

people to keep 
using it. 

    

10. Anything else that you 
would like to share about 

IEMBRACE? 

Free text answer   

Needed resource 
but I feel as a 
longer-term 

support.  
Build in 

reminders + 
notifications = I 

think this is 
where the extra 
value would be. 
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Table 5.2  Content Relevance and Reliability (Adapted from the DISCERN 

and EQIP Tools) 

Content relevance and reliability (adapted 
from the DISCERN and the EQIP tools  

Expert 1 Expert 2 Expert 3 Expert 4 

11. Does IEMBRACE start by telling you 
what it will cover and then cover what it 

says? 

YES ✓ ✓ ✓   

PARTIALLY         

NO         

12. Does IEMBRACE use everyday 
language, explaining unusual or medical 

words or abbreviations or jargon? 

YES         

PARTIALLY ✓ ✓ ✓   

NO ✓     

✓ Needs simplified 

language & focus group 
with patients. Should clarify 

changes.  

13. Does IEMBRACE use short sentences 
or less than 15 words on average?  

YES     ✓   

PARTIALLY ✓ ✓     

NO         

14. Does IEMBRACE personally address 
the reader? 

YES   ✓ ✓   

PARTIALLY ✓       

NO         

15. Is the tone of the text respectful? 

YES ✓ ✓ ✓ ✓ 

PARTIALLY         

NO         

16. Is the design and layout of the 
PowerPoint IEMBRACE prototype 

satisfactory? 

YES         

PARTIALLY ✓   ✓   

NO   ✓     

17. Does the PowerPoint IEMBRACE 
prototype contain easy-to-understand  

YES     ✓   

PARTIALLY ✓ ✓     

NO         

18. Is the information presented in a logical 
order? 

YES ✓     ✓ 

PARTIALLY   ✓ ✓   

NO         

19. Does IEMBRACE contain balanced 
and unbiased information? 

YES ✓ ✓ ✓ ✓ 

PARTIALLY         

NO         

20. Does IEMBRACE contain information 
that is evidently up-to-date and supported 

by scientific research (referenced)? 

YES   ✓ ✓   

PARTIALLY ✓       

NO         

21. Does IEMBRACE provide details of 
additional sources of information such as 

support organisations or websites? 

YES         

PARTIALLY ✓ ✓ ✓   

NO         

22. Does IEMBRACE discuss quality of life 
issues like reduced mobility, pain or the 

need for more treatment? 

YES ✓ ✓     

PARTIALLY     ✓   

NO         

23. Does IEMBRACE contain contact 
details for the person(s) or the 

organisation(s) that produced it for further 
queries or in case of troubleshooting? 

YES     ✓   

PARTIALLY   

✓ - Not 
sure: Name, 

yes, but 
contact 

details?? 

    

NO ✓       
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Table 5.3 Consolidated Criteria for Reporting Qualitative Studies (COREQ): 

32-item Checklist (Tong et al. 2007) 
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Table 5.4 Detailed Quick-DASH Responses 

 

Quick-DASH - Abilities and 
Symptoms (scored points)  

Participant 

N1 SE1 SE2 SE3 B1 B2 

1. Open a 
tight or new 

jar. 

NO 
DIFFICULTY (1) 

  ✓ ✓ ✓     

MILD 
DIFFICULTY (2) 

✓         ✓ 

MODERATE 
DIFFICULTY (3) 

        ✓   

SEVERE 
DIFFICULTY (4) 

            

UNABLE (5)             

2. Do heavy 
household 

chores (e.g., 
wash walls, 

floors). 

NO 
DIFFICULTY (1) 

  ✓   ✓   ✓ 

MILD 
DIFFICULTY (2) 

        ✓   

MODERATE 
DIFFICULTY (3) 

✓   ✓       

SEVERE 
DIFFICULTY (4) 

            

UNABLE (5)             

3. Carry a 
shopping bag 
or briefcase. 

NO 
DIFFICULTY (1) 

  ✓   ✓     

MILD 
DIFFICULTY (2) 

          ✓ 

MODERATE 
DIFFICULTY (3) 

✓   ✓   
✓ - I use 

my other 
hand 

  

SEVERE 
DIFFICULTY (4) 

            

UNABLE (5)             

4. Wash your 
back. 

NO 
DIFFICULTY (1) 

  ✓   ✓   ✓ 

MILD 
DIFFICULTY (2) 

✓       ✓   

MODERATE 
DIFFICULTY (3) 

    ✓       

SEVERE 
DIFFICULTY (4) 

            

UNABLE (5)             

5. Use a knife 
to cut food. 

NO 
DIFFICULTY (1) 

  ✓ ✓ ✓ ✓ ✓ 

MILD 
DIFFICULTY (2) 

            

MODERATE 
DIFFICULTY (3) 

            

SEVERE 
DIFFICULTY (4) 

            

UNABLE (5)             

6. Recreational 
activities in 

which you take 
some force or 
impact through 

your arm, 
shoulder or 

hand (e.g., golf, 
hammering, 
tennis, etc.).  

NO 
DIFFICULTY (1) 

  ✓   ✓   ✓ 

MILD 
DIFFICULTY (2) 

            

MODERATE 
DIFFICULTY (3) 

✓   ✓       

SEVERE 
DIFFICULTY (4) 

            

UNABLE (5)         ✓ - I don't   
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Table 5.4 (Cont’d) Detailed Quick-DASH Responses 

     

Quick-DASH - Abilities and 
Symptoms (scored points)  

Participant 

N1 SE1 SE2 SE3 B1 B2 

 
7.  During the 
past week, to 

what extent has 
your 

arm, shoulder 
or hand 
problem 

interfered with 
your normal 

social activities 
with family, 

friends, 
neighbours or 

groups? 

NOT 
AT ALL (1) 

  ✓ ✓ ✓   ✓ 

SLIGHTLY (2)             

MODERATELY (3) ✓       ✓   

QUITE A BIT (4)             

EXTREMELY (5)             

8. During the 
past week, 
were you 

limited in your 
work or other 
regular daily 
activities as a 
result of your 
arm, shoulder 

or hand 
problem? 

NOT LIMITED AT ALL 
(1) 

  ✓   ✓   ✓ 

SLIGHTLY LIMITED 
(2) 

    ✓       

MODERATELY 
LIMITED (3) 

✓       ✓   

VERY LIMITED (4)             

UNABLE (5)             

9. Arm, 
shoulder or 
hand pain. 

NONE (1)   ✓       ✓ 

MILD (2)       ✓     

MODERATE (3) ✓   ✓       

SEVERE (4)         ✓   

EXTREME (5)             

10. Tingling 
(pins and 

needles) in 
your arm, 

shoulder or 
hand. 

NONE (1)   ✓         

MILD (2)           ✓ 

MODERATE (3) ✓   ✓ 

✓ - Taking 

Anastrazole 
carpal-
tunnel 

syndrome 
side effect 

✓   

SEVERE (4)             

EXTREME (5)             

11. During the 
past week, how 
much difficulty 

have 
you had 
sleeping 

because of the 
pain in your 

arm, 
shoulder or 

hand? (circle 
number) 

NO 
DIFFICULTY (1) 

  ✓   ✓   ✓ 

MILD 
DIFFICULTY (2) 

    ✓   ✓   

MODERATE 
DIFFICULTY (3) 

✓           

SEVERE 
DIFFICULTY (4) 

            

SO MUCH 
DIFFICULTY THAT I 

CAN'T SLEEP (5) 
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Table 5.5 Quick-DASH Functional Scores 

 

Participant 
(study ID) 

Dash-
Work-
Points 

Dash-
Work-
Score 

Dash-
Sport-
points 

Dash-
Sport-
Score 

QuickDash 
Overall 
Points 

QuickDash 
Overall 
Score 

N1     16 75.00 28 45.00 

SE1 4 0.00     11 0.00 

SE2 4 0.00     25 31.82 

SE3         14 6.82 

B1 17 81.25     31 45.45 

B2 6 12.50 6 12.50 14 6.82 

 

 

Table 5.6 Participants Throughout All Study Phases 

 

Participant Age FG TAIs 
Home 

Testing 
Online  

GI 1 
Online  

GI 2 

B1 54 ✓      

B2 49 ✓ ✓ ✓ ✓ ✓ 

N1 63 ✓ ✓ ✓    

SE1 64 ✓ ✓ ✓ ✓ ✓ 

SE2 52 ✓ ✓ ✓  ✓ ✓ 

SE3 62 ✓ ✓ ✓ ✓ ✓ 

SE4 53  ✓ ✓ ✓ ✓ 
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Table 5.7 Suggested Changes to iEMBRACE by the FG Participants, as per 
the “Attitudes Towards Exercising” TPB Category 
 

 

Change 
# 

List of changes 
based on the FG 
meeting held on 

24.6.2019 

 
Category of 

changes 
Representative participant 

quote 
Action to 
be taken 

1 
Explaining why 
exercises are important 

 
Text 
additions and 
amendments 

SE3 “Yeah, I found that 
all through my treatment I 
wanted to know why that 
happened.”  

Add it in 

2 
Explaining the 
CONSEQUENCES if 
exercises are not done  

 
Text 
additions and 
amendments 

SE2 “I was told to do the 
exercises, but I wasn’t told 
why it's very important to do 
this. And that was it. It was 
on a sheet of paper, and 
when I came out of there, I 
had too much to do so I had 
to leave it for a bit. Because 
if I knew that I had to do it 
and that I would end up with 
terrible problems, I would 
have done it”. 

Add it in 

3 
LOGO - unclear why 
Excision is in it. 

Adding or 
changing of 
digital 
functions 

 

To 
remove 

the 
"Excision

" word 

4 

Change the wording of 
< and > 6 weeks since 
your surgery. Change it 
to a question "Was 
your surgery less than 
6 weeks?" because 
otherwise people may 
think that there may be 
missing something if 
they are more than 6 
weeks since surgery 

Text 
additions and 
amendments 

 

Discuss 
with 

research 
team to 

agree on 

5 

Warm-up/Cool-down 
exercises on the 
"Recipe" page - move it 
up to the top to 
emphasise that these 
are very important and 
remove "Also" - but 
add "ALWAYS"  

Appearance / 
interface 
 
Text 
additions and 
amendments 

B1 “I wouldn't say 
“Also”, just take that out and 
in Capitals say it's very 
important to do warm up and 
cool down exercises.”   

Change 
wording 

6 

Add "Do this (good 
posture) all the time as 
it will be beneficial for 
your recovery" on the 
Warm-up page 

Text 
additions and 
amendments 

SE3 “It’s good cuz it’s 
telling you the same thing 
again. You know, your 
posture, keep your ears, your 
shoulders down, relaxed.” 

Add it in 
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Table 5.7 (Cont’d) Suggested Changes to iEMBRACE by the FG Participants, 
as per the “Attitudes Towards Exercising” TPB Category 
 

 

Change 
# 

List of changes 
based on the FG 
meeting held on 
24.6.2019 

 
Category of 
changes 

Representative participant 
quote 

Action to 
be taken 

7 

Suggestion for adding 
a diary option or a 
reminder as well to 
show you how many 
times a day you have 
done the exercises in 
addition to the TICKS 
that you get for 
accomplished exercise 
that you have clicked 
on. 

Adding or 
changing of 
digital 
functions 
 

SE1 “That’s something 
that would allow you to see 
bottom-line, right at the eight 
o'clock this morning I did that. 
[B1 agreeing: Yes], At 12 
midday I did that, so that 
because even when they're 
going through chemo. You 
don't even remember, but you 
can go and see… I have 
completed that today.”  

Discuss 
with team 

and 
decide 

what diary 
system to 
be used, 

if any 

8 

Add a short 
EXPLANATION about 
WHY each exercise 
would be useful to be 
done - "This exercise 
would be good for …." 

Text 
additions and 
amendments 

B1 “As if it's not 
emphasised, you might just 
not do it.” 

Add it in 

9 

Add - "It will be 
beneficial for you to 
continue doing these 
exercises" on the last 
page of Module 1 

Text 
additions and 
amendments 

B1 “You could nearly 
put that in your conclusion, 
continue doing them.”  

Add it in 

10 

Also - in the page 
"What happens if you 
don't do your 
exercises" at the very 
beginning - add "keep 
doing these exercises 
no matter how sick you 
may feel from the side 
effects of the chemo…" 
- BEFORE 
REGISTRATION 

Adding or 
changing of 
digital 
functions 
 
Text 
additions and 
amendments 

SE2 “Is there any way to 
put on, not that you want to 
scare people, but if you don't 
do these exercises you could 
end up with… Because if I 
had known with what I’d end 
up with, I would have done it, 
but I didn't know. So, there is 
a lot of different things at the 
beginning, you know, like, 
that could tell you?” 

Add it in. 
Be aware 

of re-
ordering 

the pages 

 
 
 
 
 
 
 
 
 
 
 
 
 

 



           169 

Table 5.8 Suggested Changes to iEMBRACE by the FG Participants, as per 
the “Perceived Abilities for Using an Online Resource for Exercising” TPB 
Category 

 
 

Change 
# 

List of changes 
based on the FG 
meeting held on 

24.6.2019 

 
Category 

of 
changes 

Representative participant 
quote 

Action to be 
taken 

11 

In modules 2 & 3, 
Change the RECIPE 
page like in module 1 
- add music 
recommendation, etc. 

Text 
additions and 
amendments  Check and 

amend 

12 
Recommendation – 
less words and more 
visual clues 

Substitution 
of text with 
graphics 

N1 “… You know, 
because some people, there's 
so much information, verbally, 
that if you have it visual…” 

Discuss with 
research 

team to agree 
on 

13 

Change the LAST 
page of modules 2 & 
3 like in module 1 - 
change the wording 
to be valid for 
everybody returning 
back to their normal, 
as close as possible, 
etc. 

Text 
additions and 
amendments 

 Check and 
amend 

14 

The colours on the 
ALL-EXERCISES 
page were well 
accepted by the 
participants. 

Appearance / 
interface 

 Check and 
amend 

15 
GOAL-SETTING 
function 

Adding or 
changing of 
digital 
functions 

SE3 “If it was a bit more 
like a game, and every time 
you looked at it, you would 
have to assume that we're 
doing an exercise. But yeah, 
when you looked at it, you got 
a gold coin or a tick or 
whatever to say…So, that it 
says very well done! You’ve 
scored six points this week. 
You know, it's silly but it does 
give you confidence…”  

Discuss with 
team and 

decide what 
goal-setting 
system to be 
used, if any 

16 
Make sure the LINKS 
work when you click 
on them  

Adding or 
changing of 
digital 
functions 

 Test and test 

17 

Change the 
PRECAUTIONS 
video - to "Watch this 
before you start" 
  

Text 
additions and 
amendments  Change 

wording 
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Table 5.8 (Cont’d) Suggested Changes to iEMBRACE by the FG Participants, 
as per the “Perceived Abilities for Using an Online Resource for Exercising” 
TPB Category 
 

Change 
# 

List of changes 
based on the FG 
meeting held on 
24.6.2019 

 
Category of 
changes 

Representative participant 
quote 

Action to be 
taken 

18 

Make one Module to 
be with a specific 
COLOUR - to be 
continuous 
throughout the given 
module of the 
intervention 

Appearance / 
interface 

“N1 “If we are talking 
about colour, and I think that 
each thing, you know, each 
area should be colour coded. 
You know, that you have 
stage one exercises and that 
works on, say yellow. and 
stage two maybe works on 
pink, or whatever. you know, 
and the layout would also do 
that.” 

Do this while 
building the 

pages on the 
online 

platform. 

19 

Add to the "General 
Tips" page visual 
clues (pictures) for 
each of our 
recommendations 

Appearance / 
interface 

 

Do this while 
building the 

pages on the 
online 

platform. 

20 

Add to the "General 
Tips" page a 
recommendation for 
Music to be used 
while exercising since 
it might help you 
concentrate better. 

Text 
additions and 
amendments 

 Add it in 

21 

ADD a short 
explanation the word 
"Poking chin" to 
explain what it is "      
" 

Text 
additions and 
amendments 

B1 “No, it’s good. I like 
that information about the 
poking chin.” 

Add it in 

22 

Suggestion to re-
arrange the "start" 
"middle" and "End" 
texts on the photos of 
each exercise page 

Appearance / 
interface 

 

Change 
wording and 
location of 
text boxes 

23 

Suggestion to add 
another step (and a 
photograph) to the 
exercises (warm-up 
exercise) 

Text 
additions and 
amendments  Add it in 

24 

Suggestion to ADD 
numbering to the 
"start" "middle" and 
"End" texts on the 
photos of each 
exercise page 
  

Text 
additions and 
amendments 

N1 “While doing the 
exercises, you haven't got 
time to read and then you'd 
have to get your glasses. 
[laughter].” 

Discuss with 
research 

team to agree 
on 
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Table 5.8 (Cont’d) Suggested Changes to iEMBRACE by the FG Participants, 
as per the “Perceived Abilities for Using an Online Resource for Exercising” 
TPB Category 
 
 

 
Change 

# 

List of changes based on 
the FG meeting held on 
24.6.2019 

 
Category of 
changes 

Representative participant 
quote 

Action to be 
taken 

25 

On a typical exercises page 
- a suggestion was made for 
a button to the exercise 
VIDEO to be placed IN 
STEAD OF the picture for 
the video clip  

Appearance 
/ interface 

SE1 “See, if this video was 
a box that you can go into 
from the page and the 
photographs, and then down 
at the bottom, you've got 
video, rather than that big 
black box.” 
  

Discuss with 
research 

team to agree 
on 

26 

suggestion to change 
wording of the Head-turn 
instructions. To add "Turn to 
the middle" before turning 
your head to the other side. 

Text 
additions 
and 
amendments 

 Add it in 

27 

Make sure that in all 
exercise instructions it says 
the number of exercise 
REPETITIONS 

Text 
additions 
and 
amendments 

B2 “Otherwise, the 
instructions are actually very 
clear.” 

Check and 
check 

28 

Suggestion for adding a 
chart for reaching your goal 
weekly or daily - a visual 
progress chart. 

Appearance 
/ interface SE3 “You can even have 

something like a wee chart 
that just says you've reached 
your goal for this week.”  

Discuss with 
team and 

decide what 
goal-setting 
system to be 
used, if any 

29 
Query about what order to 
do the exercises in.  

Text 
additions 
and 
amendments 

 

Discuss with 
research 

team to agree 
on 

30 

ON the Module 1 last page - 
"Eventually you will be able 
to do whatever you like" - 
change it to "the aim of 
these exercises is to get 
you back to as close as 
possible to where you were" 

Text 
additions 
and 
amendments  Add it in 

31 
ADD "and other treatments" 
can make you feel tired. 

Text 
additions 
and 
amendments 

 Add it in 

32 

Change wording on the 1st 
page of Module page "until 
you get back your full 
power" to "until your 
shoulder and arm get back 
to as close as possible that 
it used to be". 

Text 
additions 
and 
amendments  Check and 

amend 
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Table 5.9 Suggested Changes to iEMBRACE by the FG Participants, as per 
the “Social Norms Related to Exercising” TPB Category 

 
 

Change 
# 

List of 
changes 

based on the 
FG meeting 

held on 
24.6.2019 

 
Category of 

changes 
Representative participant quote 

Action to 
be taken 

33 
REWARDS 
system for 
achieved goals 

 
 
 
 
 
 
Additional 
digital 
functions 

SE3 “If it was a bit more like a 
game, and every time you looked at 
it, you would have to assume that 
we're doing an exercise. But yeah, 
when you looked at it, you got a gold 
coin or a tick or whatever to say…So, 
that it says very well done! You’ve 
scored six points this week. You 
know, it's silly but it does give you 
confidence…” 
 
B1 “But it needs to be a 
reward that you've done it every day.”  

Discuss with 
team and 

decide what 
rewards 

system to be 
used, if any 

34 

The photos 
and videos – 
suggested to 
show only the 
upper body of 
our model and 
to concentrate 
on the 
exercised 
body area 

Appearance / 
interface 

 N1 “Concentrate on the area 
that you want the exercise on and 
not to distract.”  

Re-size 
photos and 
edit videos 

and add 
them in 
while 

building the 
pages. 

35 

Suggestion to 
use softer and 
more-dimmed 
colours (not 
too bright 
pink), use of 
pastel colours. 

Appearance / 
interface 

 check and 
amend 

 
 
 

TPB categories: As – “attitudes towards exercising”, SN – “social norms related to exercising”, 
PAs – “perceived abilities for using an online resource for exercising”. Categories of changes: 
additions and amendments to the text; additions to the digital functions; substitutions of videos for 
some of the text; appearance of the intervention; logic and lay-out of the intervention 
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CHAPTER 6 

Transition from PowerPoint to Digital Prototype on the 

Canvas Learning Management Platform 
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6.1 Abstract 

 

This chapter describes the building, development and the internal testing of 

the digital prototype 3 of the iEMBRACE intervention. The building and 

development of the first digital version of iEMBRACE involved the research 

team and an IT specialist. The process was iterative in nature and required 

the preparation of detailed technical specification documents prior to the start 

of the digital build. During the building of the digital prototype 3, there were a 

number of fixes, changes and improvements made to this prototype as a result 

of testing conducted online and offline by the researcher MS and the IT 

Specialist MB. The initial intervention building, and offline and online testing 

took approximately two months. As a result of this, the digital prototype 3 

discussed in this chapter comprised of four modules consisting of 112 web 

pages. This was launched online on the Canvas learning management 

platform ready to be further tested during TAIs, described in subsequent 

chapters.
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6.2  Introduction 

 

Developing and building any digital intervention requires precise specifications 

of the online product or resource to be clearly identified in advance of the 

building (Horvath et al. 2015). Therefore, it is essential to prepare the technical 

documents that outline the functional specifications and the needs of target 

end-users. This is also relevant for the implementation of further changes to 

the intervention. To this end, there were a number of discussions between the 

researcher (MS) and the Information Technology (IT) Specialist (MB), prior to 

the start of the build, and the aim of these were to achieve clarity on the clinical 

purpose of the intervention, and its precise features and functionality. 

 

Subsequent to the expert group and the FG discussions, the researcher 

applied all suggested changes (described in Chapter 5) to the contents and 

structure of the intervention that did not require an IT input and summarised 

all other changes that needed further input in order to be implemented. 

Chapter 6 describes how the digital prototype 3 of the intervention was 

subsequently built in collaboration with an Information Technology (IT) 

Specialist (MB) who built the digital version (digital prototype 3) of the 

amended PowerPoint prototype 2 on the Canvas learning management 

platform. The transition from the PowerPoint prototype 2 to the digital 

prototype 3 of the intervention was made possible by accumulating enough 

saturated data from the expert group meeting and the FG discussions, which 

“shaped” the outlook and the appearance of the intervention. Subsequent to 

that, the researcher (MS) compiled the following documents, which assisted 

the building of the first digital prototype 3 of iEMBRACE: 1) a detailed list of 

the functional components of the intervention, based on the literature, the 

formulated guiding principles as per the PBA (Yardley et al. 2015a, b), the 

experts’ opinions and the suggestions by the FG participants; 2) the amended 

PowerPoint prototype 2 of the intervention containing draft-models of all future 

pages of the resource, including the textual, graphical an video materials that 

were needed for its building; 3) other technical specification documents clearly 

depicting all technical and functional aspects that the intervention would need 

to satisfy that will be specified below in this chapter.  
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6.3 Rationale 

 

The transition from prototype 2 to the digital prototype 3 was made possible 

by the analysis of the data from the expert group meeting and the FG 

discussions, and collaborating with an IT Specialist, established the building 

the digital online version (digital prototype 3) of the updated PowerPoint 

prototype 2 of iEMBRACE. 

 

 

6.4  Aim 

 

In this chapter (Chapter 6) the aim is to describe in detail the phase of the 

transition between the PowerPoint prototype and the digital online prototype 

of the iEMBRACE which can serve as a “lessons-learnt guide” for the future 

development of health-related interventions. Figure 6.1 (The phase described 

in this chapter is in white) denotes the part of the overall study that will be 

described in detail in this chapter.  

 

6.5 Methods 

 

After the first FG meeting (Chapter 5), the transition phase from the 

PowerPoint to the digital prototype occurred in three distinctive stages: 

- Preparation of the technical specifications of the iEMBRACE 

- Building of the digital iEMBRACE prototype 

- Internal (researcher) testing and iterative development of the 

iEMBRACE prototype. 
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Figure 6.1  Application of the Person-Based Approach to the 

development of iEMBRACE (The phase described in this chapter is in white) 
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6.5.1 Preparation of the Technical Specifications of the iEMBRACE 

 

The collaboration with the IT Specialist started two months prior to the initiation 

of the online building of the iEMBRACE. At that stage, the research team and 

the IT Specialist unanimously agreed for the hosting platform for the 

iEMBRACE intervention to be the Canvas Learning Management Platform 

[https://canvas.instructure.com/login/canvas]. This was chosen due to the 

compatibility of the Canvas platform with the technical specifications of the 

iEMBRACE and due to the previous experience of the IT Specialist in using 

the Canvas platform.  

 

During the two-month pre-building collaboration period, the following 

interaction activities were held involving the research team and the IT 

Specialist:  

- face-to-face meetings and telephone calls clarifying some aspects of the 

proposed work; 

- team discussions that also included establishing methods of documenting 

the decision-making processes; 

- creation of a tracked-changes document highlighting the required 

changes;  

- discussion on the action to be taken by the IT Specialist and the location 

of the pages containing the change or changes to be made;  

 

For urgent changes, the researcher MS and the IT Specialist used telephone 

and email correspondence.   

 

Prior to the start of building iEMBRACE (in October 2019), the research team 

met with the IT Specialist who had experience in designing online 

interventions. This meeting aimed to familiarise the IT Specialist with the aims 

and objectives of the iEMBRACE, the specificity of its end-users, and the 

desired intervention features and components. The IT Specialist 

acknowledged which features of the iEMBRACE were feasible. At the meeting, 

the technical specification documents were presented to, and discussed with 

the IT Specialist. The technical specification documents (see Figure 6.2, 
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Figure 6.3, Figure 6.4, Figure 6.5, Table 6.1, Table 6.2, Table 6.3, Table 6.4) 

that were drafted to ensure the high level of detail and precision in designing 

the intervention (summarised in Table 6.1) were: 

 

- Page Map Flowchart (Figure 6.2); 

- Content Presentation Document – depicting how each individual online 

page would look in terms of text and graphic/s images (Figure 6.3); 

- Functional Specifications Document – describing the components of the 

intervention, the timescales for launching the individual intervention modules 

and the system functional requirements that are the functionality and 

navigation requirements of the researcher, the intervention user and other 

system requirements;  

- Detailed Logic Map (Figure 6.4) and Page Descriptor Document (Figure 

6.5); 

- All multimedia content as planned in the Content Presentation Document 

(videos, photographs, other images, colour schemes and templates). 

 

6.5.2 Building of the Digital iEMBRACE Prototype 

 

The building of the digital prototype of the iEMBRACE took two months. During 

this time, there were weekly telephone calls between the researcher and IT 

Specialist for providing clarifications regarding the location, the logic or the 

functionality of some objects within the pages. During the online building, the 

IT Specialist provided the team with screenshots of colour schemes and 

progress videos with intervention simulations. These were discussed at team 

meetings, prior to video-link meetings with the IT Specialist. For urgent 

changes with short deadlines, the IT Specialist held regular telephone calls 

with the researcher MS to obtain further clarifications, mainly regarding the 

functional or logic aspects of the online prototype. The updated list of 

necessary changes to the content and the appearance of the intervention were 

managed using a tracked-changes document. 
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Figure 6.2  Intervention Page Map Flowchart 
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1) Contents Module 1 filtering page depending on the type of surgery 

 

  

 

Figure 6.3 The Content Presentation Document – Excerpt 1 

 

2) Contents Module 0 – All warm-up/cool-down exercises page 

 

 

 

Figure 6.3 (Continued) The Content Presentation Document – Excerpt 2 
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3) Contents Module 2 – individual exercise page 

 

 

 

Figure 6.3 (Continued) The Content Presentation Document – Excerpt 3 

 

 

6.5.3 Testing and Iterative Development of the iEMBRACE Prototype   

 

Once some of the modules were built digitally and launched online by the IT 

Specialist, a research team member (MS) tested the intervention in phases as 

the intervention modules became available. This process was important in 

order for iterative changes, fixes and amendments to be made to the 

intervention. The researcher was testing the intervention from the prism of an 

end-user (Roscoe et al. 2011) in cycles interchanged with IT development of 

the intervention. 

 

This testing and iterative development of the iEMBRACE preceded usability 

testing by the end-users (the study participants in this case) (Burns et al. 2013; 

Horvath et al. 2015; Li et al. 2013; Voncken-Brewster et al. 2013). This chapter 

describes the internal testing of Modules Zero and One by the researcher (MS) 

and the iterative developmental changes that occurred as a result of this 

testing. The usability testing of modules Two, Three and Four using TAIs with 

the study participants, is described in Chapter 7.  
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6.6  Results 

 

6.6.1 Preparation of the Technical Specifications of the iEMBRACE 

 

All primary documents that were prepared and provided to the IT Specialist in 

advance of the building of the iEMBRACE (the Content Presentation 

Document, the Functional Specifications Document, the Page Map Flowchart 

and the Detailed Page Logic Map and Page Descriptor Document) were not 

changed throughout the building phase. The reason for that was that 

structurally, no significant changes were necessary to the intervention 

requiring re-writing or amendment of the whole set of documents. However, 

the iterative previous development of the Content Presentation Document 

reflected the findings and suggested changes from the expert and the first FG 

meetings that comprised the planning phase of the intervention. 

 

The only document that was changed a number of times throughout the period 

of collaboration with the IT Specialist, was the iterative tracked-changes work 

document describing the necessary changes during the building and 

development cycles (sample presented in Table 6.2). This working document 

was drafted and used only for the purposes of and during this collaboration 

period. 

 

The Content Presentation Document (excerpts 1-3 in Figure 6.3) contained 

105 individual pages and included all the text and graphic objects for inclusion 

in the intervention, and templates of hyperlinked menu and functional buttons, 

which interlinked the intervention pages. These hyperlinks were included to 

facilitate the IT Specialist and provide an accurate representation of what was 

expected in the intervention pages. All pages within the Content Presentation 

Document were numbered and included titles, which subsequently were kept 

as partial or full headings of the separate pages of the online prototype. Each 

text paragraph was inserted in separate text boxes onto the designated page 

in order to facilitate the IT Specialist in outlining the text contents. 
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It was very important that the IT Specialist understood the purpose of the 

iEMBRACE, and especially, the characteristics of the end user, i.e. people 

who had undergone surgery for BC. The Functional Specifications Document 

allowed the IT Specialist to familiarise themselves with important issues 

related to creating the iEMBRACE, such as: general intervention description, 

end-user characteristics, project constraints and a timeframe Gantt chart, 

sources of content for the project, functional system requirements, including 

the researcher requirements, participant requirements and the system 

requirements, as well as the non-functional requirements. The researcher also 

provided the IT Specialist with some background information regarding the 

prospective end-users in terms of their predominant age, and the likely devices 

that they would use to access the intervention. The project constraints were 

also described in the Functional Specifications Document, and these were the 

budget limitations and the time-constrained deadline for building completion 

(Table 6.3).  

 

The Functional Specifications Document (described in Table 6.4) described 

the sources of the contents for the intervention, namely a summary description 

of the Content Presentation Document and also, the key requirements for the 

intervention, in terms of the researchers’, users’ and system requirements. 

The researcher’s system requirements were mainly concerned with the 

functionality of the host learning management platform for allowing for the 

researchers to access to data analytics for the purposes of data usage 

tracking. The user requirements were mainly related to accessibility features 

of the iEMBRACE intervention, the self-management and rewarding features. 

The system requirements predominantly concerned the technical 

specifications that the iEMBRACE prototype had to satisfy in order to be fit for 

purpose, namely, the ability of the end-user to access the intervention from 

different internet browsers and from different types of devices, e.g., phone, 

iPad, tablet, etc. The system requirements also included the need for the 

intervention to be available in different formats that would facilitate the user’s 

access and usage. Table 6.4 shows the planned functional system 

requirements and the status of their fulfilment. Three out of five researcher 

requirements, eight out of nine user requirements and all five system 
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requirements were successfully implemented (Table 6.4).  The non-functional 

system requirements described the desired attributes that the online prototype 

had to satisfy, namely, usability, quality, engagement, portability, accessibility 

and performance. 

 

The Page Map Flowchart (Figure 6.2) facilitated the IT Specialist to 

comprehend the desired structure of the iEMBRACE by containing different 

colours for the different logic levels along with an explanatory legend for these. 

Very importantly, this document showed the logic link structure of the pages 

within the iEMBRACE with the help of arrows depicting the logic links. Most of 

the pages were designed to have two or more logic links to other pages. Only 

10% of the total number of pages had a single forward-direction logic with no 

option for going backwards. This was then included in the online iEMBRACE 

prototype.  

 

The detailed Page Logic Map and Page Descriptor Document (Figure 6.4 and 

Figure 6.5) were built according to the standardised practice for delegating a 

contractual task to an IT Specialist who is to build an online or web-based 

product. The detailed Page Logic Map (Figure 6.4) explicitly showed the logic 

levels or sub-levels to which each of the 105 pages belonged. The logic levels 

and sub-levels were distinguished by the usage of solid lines and dotted lines 

respectively and bordered boxes of different level colours or text boxes without 

any line borders for the logic levels and sub-levels respectively. 

 

The page descriptions of all 105 pages were tabulated (Figure 6.5). The IT 

Specialist deemed the “seen by / if” column of that table as crucial for the 

accurate logical flow of the intervention. This column identified whether a page 

was to be seen only once or repeatedly by the end-user, and under what 

conditions a certain page would open, e.g., “page seen repeatedly if clicked 

‘Log in’ on page xx”. The “interactions” column depicted the expectations of 

the researcher about what type of interaction each page would offer to the 

intervention user via the use of the various types of clickable buttons: next and 

back buttons, jump buttons, print buttons and image or video buttons. 
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Figure 6.4  Page Logic Map (a partial screenshot) 
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Figure 6.5 Page Descriptor (a Partial Screenshot) 

 

The multimedia content files were prepared by the researcher MS and 

provided to the IT Specialist to process and incorporate into the intervention. 

These included: all exercise demonstration photos, filming and editing of 10% 

of the total number of exercise demonstration videos, all ‘useful-information’ 

videos and all other informative images and diagrams. Only 10 % of the 

exercise videos were initially filmed acting as a small sample to be embedded 

and demonstrated to the study participants who were anticipated to suggest 

improvements which would be applied to the subsequently filmed videos. The 

multimedia used in the intervention was either produced by the researcher MS, 

and hence, copyrighted, or selected from non-copyrighted and royalty free 

sources.  
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6.6.2 Collaboration with IT Specialist and Changes to the Intervention 

Prior to It Being Built Online 

 

Prior to the start of the intervention building process, the researcher MS 

provided the IT Specialist with all the necessary documentation outlining the 

specifics of the intervention. Based on these and during some additional in-

person and telephone consultations, the IT Specialist prepared some draft 

screenshots of how the intervention would look and included layout and colour 

samples in the form of screenshots. There were two issues at this stage: the 

tone of the palette (changed from a darker coloured palette to a brighter 

coloured palette), and the decision to ‘code’ the modules. Coding the modules 

had two levels: firstly, the colour code for each module that would enable the 

end-user to easily identify the different modules on the home page, and 

secondly, the palette throughout each module, which would enable the end-

user to easily and clearly identify which module they were currently working 

within. The purpose of including these colour codes was to aid navigation from 

one module to another, and from section to section within a module, especially 

if the end-user was returning to the site.  

 

After the initial screenshots suggested by the IT Specialist were discussed 

among the research team, together the team and the IT Specialist reached a 

final decision regarding the outlook of the Graphic User Interface in terms of 

colour-coding and the palette throughout each module. In addition, the IT 

Specialist applied changes to the Graphic User Interface in order to achieve 

higher text contrast and uniformity which was considered essential particularly 

for the text-filled pages of the iEMBRACE. 

 

6.6.3  Progress and Changes to the Intervention During Its Online 

Building 

 

The close collaboration between the researcher MS and the IT Specialist 

during the iEMBRACE building process was maintained in the form of 

clarification telephone calls, provision by the IT Specialist of progress videos 

of partially built module sections and screenshots of colour scheme samples. 
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As a result of these discussions, the following troubleshooting issues were 

detected by the researcher MS and subsequently fixed by the IT Specialist:  

 

• Some navigational buttons were not working – therefore their logic and 

hyperlinks were fixed;  

• Malfunctioning parts of the interface when run on different internet 

browsers on the iPhone Operating System (iOS) – fixed and re-tested by the 

IT Specialist and a research team member (MS);  

• Addition of a new Exit button to eliminate issues with pop-up windows 

when running the iEMBRACE on mobile devices; 

• Enabling of the pop-up window running mode to allow maximising of the 

browser window size irrespectively of the type of device and the type of 

browser being used by the intervention user; 

• Addition of a resuming function to continue using the resource from 

where the user left off during the previous session;  

• Removal of the resources button in order to eliminate overcrowding and 

clutter on the interventional user interface. 

 

6.6.4 Progress and Changes to the Intervention During the Pre-

Launch Internal Testing  

 

The researcher (MS) conducted the pre-launch internal testing of the online 

iEMBRACE prototype which contained a total of 112 online-built pages. The 

following further troubleshooting issues were detected by the researcher and 

subsequently fixed or added by the IT Specialist:  

 

• Addition of exercise photo thumbnails (a small preview photo for each of 

the exercises) for reminding the user what the actual exercise was before even 

having clicked on it; 

• Addition of more images throughout the different module pages to 

reduce the text-heavy layout of some interventional pages; 

• Reforming the layout of the end-of-module pages in terms of positioning 

and logical direction of the navigation buttons, the layout of all objects on the 

page, adding some images and some more textual information; 
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• Simplifying the registration process before accessing the intervention by 

removing the further need to create credentials within the application, provided 

that the user has already registered onto the online learning management 

platform Canvas where the iEMBRACE is imbedded and confirmed their 

registration on their email. 

 

 

6.7   Discussion 

 

The building, the internal testing and the development of the iEMBRACE 

intervention were fulfilled heavily relying on the collaboration and the excellent 

communication with the IT Specialist (MB) who was contracted for this task. 

The main changes implemented to the iEMBRACE during the building process 

were related predominantly to changing the colour schemes; improving the 

interface layout; fixing technical issues and adding or amending menu buttons. 

The changes that were made as a result of the internal testing of the 

iEMBRACE were mainly related to the appearance of the intervention, namely, 

the inclusion of photographic thumbnails, adding more images and shortening 

of the registration process. The total number of pages built was 112.  

 

6.7.1 The Need for Effective Communications and Decision-Making 

Between All Parties Within the Research Project 

 

The appropriate scope of work for the building and the development of the 

iEMBRACE intervention was achieved based on the prompt communication 

and thus, providing for a “smooth” collaboration between the research team 

and the contracted IT Specialist (Horvath et al. 2015). The collaboration was 

based on openness to new suggestions regarding the intervention and the 

consideration of more flexible ways of fulfilling the required tasks (Coeling and 

Wilcox 1994). Timeliness in the communication between both sides was 

essential for managing the pre-agreed workload tasks (Coeling and Wilcox 

1994; Horvath et al. 2015). Both, the IT Specialist and the research team 

members adhered to the pre-arranged times for telecommunication, video-

conference calls, prompt email exchanges, including the timely submission of 
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vital feedback needing urgent attention approaching a given task deadline. 

Having such established channels of timely communication between the IT 

Specialist and the researchers (set aside time for communication, prompt 

feedback, managing task deadlines), facilitated the decision-making that was 

involved in all phases of the building and the development of the iEMBRACE 

(Horvath et al. 2015).  

 

Decision-making processes within the research team were mainly related to 

the changes and the time they had to be implemented to the iEMBRACE for a 

number of different reasons, e.g., fixing technical malfunctions, improving the 

intervention functionality and interface according to the planned system 

requirements in the users’ best interests. The aim was to overcome issues like 

low levels of uptake and poor adherence (Baker et al. 2014; Pagliari 2007; van 

Gemert-Pijnen et al. 2011; Yardley et al. 2015a, b). The PBA was used as the 

approach for the development of the iEMBRACE. It mainly focuses on the end 

user of the intervention, who in this case are people following surgery for BC, 

and their needs, views and opinions. Although the PBA recommends the 

continuous involvement of the prospective user in the intervention 

development cycles aiming to gain a better understanding of their psycho-

social context (Yardley et al. 2015a, b), the building and the internal testing 

phases did not involve prospective users due to time constraints of the overall 

project. However, the research team acknowledged the role of the prospective 

user of the intervention as a vital component for its development. Hence, 

prospective users were involved in the planning phase of the intervention 

through the conduction of a FG meeting and through an expert meeting where 

a survivor of BC also participated. The prospective user engagement in the 

planning phase of the intervention provided valuable insights of the 

participant’s views regarding the contents and the structure of the intervention, 

based on their beliefs and attitudes towards exercising after surgery for BC 

(Yardley et al. 2015a, b). Furthermore, the prospective users of the 

intervention were involved in usability home testing of the intervention and in 

the evaluation online GIs as a feedback following that home interaction 

(described in Chapters 7 and 8). Therefore, the research team had to consider 
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the pros and cons of implementing changes prior to the participants being 

given the opportunity to test the intervention. 

 

After some discussions within the research team and with the IT Specialist 

regarding the implementation of early changes, before the usability participant-

based testing, suggested by the team, the pros for these were identified to be:  

- the presence of early feedback on the intervention resulting from the internal 

testing, and  

- possible early troubleshooting detection.  

The research team identified the cons of having early changes to the 

intervention as follows:  

- sometimes no unanimous agreement would be possible to be achieved on a 

given suggestion and subsequently,  

- even if a change suggested by the researchers is applied, the participating 

intervention users might suggest a change to the intervention that is totally 

opposing the change made in the first instance. 

 

The research team together with the IT Specialist also considered the 

possibility of no implementation of early changes suggested during the internal 

testing done by the researchers and thus, leaving it all up to the participants 

to make suggestions for late changes to the intervention during the usability 

testing. One of the main benefits for not implementing early changes to the 

intervention was identified to be the saving of time whilst maintaining the 

iterative process, as per the PBA approach. However, in the instance of no 

early changes being made to the intervention, a disadvantage would be that 

some components and functions of the iEMBRACE may not have been 

possible to be changed during and after the course of the usability participant-

based testing phase of the study (the TAIs that will be described in Chapter 

7). If the subsequent suggested changes would require rebuilding of the 

intervention at foundational level then they would not be completed due to the 

timeframe. Therefore, the research team and the IT Specialist mutually agreed 

on the type of changes that could be made to the intervention during the 

internal testing by the researchers, and during and after the usability 

participant-based testing generating further participant feedback. An 
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agreement was reached on which foundational building constructs of the 

intervention were eligible for future changes during the usability testing and 

which intervention structural components would be built and set up as 

unchangeable. As the various changes were identified throughout the internal 

testing, each was considered by both the research team and the IT Specialist 

to determine whether or not it was feasible. The components of the 

intervention that were prior-agreed as changeable and subsequently 

subjected to changes during the researcher testing described in this chapter, 

were also classified as changeable during the usability testing by end users 

(described in Chapter 7). These changes were mainly related to appearance 

features, troubleshooting, and malfunction fixes that would not require 

additional time investment longer than a few working hours. The components 

that were agreed not to be changed after the initial wiring (online building), and 

hence were not changed throughout the development of the intervention, were 

related to the “backbone” structure of the intervention and its coded logic, such 

as number of modules and the addition of entirely new features, not initially 

present in the technical specification documents. Having this strict procedure 

and a communication exchange system between the researchers and the IT 

Specialist for implementing early or late changes to the intervention ensured 

greater efficiency and timeliness of the building and development process and 

thus, reducing greatly the possibility of unnecessary further time extensions 

for the building and testing phases of the study (Horvath et al. 2015). 

 

There was no discrepancy between the expected timeframe for the fulfilment 

of the contracted IT-tasks and the actual fulfilment time point. This was as a 

result of the strict monitoring of, and adherence to, all deadlines. The punctual 

correspondence ethics between the IT Specialist and the researcher MS also 

greatly reduced the possibilities for miscommunication and misunderstandings 

and thus, minimised the need for complete re-coding and re-building of any 

intervention components. 
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6.7.2 The Need for Specialist Involvement in the Project 

 

The successful working relationship between the research team and the IT 

Specialist imposed the need for at least one of the researchers (MS) to 

continuously monitor the progress in building of the intervention and the 

various iterations of the documents and to work closely with the IT Specialist. 

This monitoring was essential as some discrepancies were observed between 

the researchers’ functional system requirements and the actual features that 

the hosting Canvas platform provided (Table 6.4).  

 

Editing the page contents of the online prototype was not possible due to the 

coding and programming experience required to build products on the Canvas 

platform, which the research team did not possess. This again highlighted the 

fact that developing the intervention requires a set of specialist skills, and so 

it is important to work with a suitably qualified person (Lindsjørn et al. 2016). 

Specialist skills are essential for the building of quality online interventions 

(Vinod et al. 2009), and it is also essential that the specialist and researcher 

work closely together for the duration of the project, due to the many iterations 

and adjustments that needed to be made prior to testing. Hence, only the IT 

Specialist was building and editing the intervention contents after 

consultations with the research team. This option was acceptable as the IT 

Specialist was closely collaborating with the researcher MS in order to seek 

clarifications regarding the desired functionality and outlook of the iEMBRACE 

and thus, avoiding misunderstandings.  

 

Although the analytical results for the intervention usage on the hosting 

Canvas platform were not downloadable, in order to meet this functional 

system requirement by the researchers, the IT Specialist set the researchers 

up with a moderator’s account. This provided the researchers with access to 

the data analytics online which again demonstrated the need for a specialist 

flexible involvement in the building the iEMBRACE intervention. 
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6.7.3 The Need for Highly Detailed Technical Specification Documents  

 

The technical specification documents for the iEMBRACE outlined in great 

detail the functionality and the applicability of the intervention as well as the 

main needs of the target end-user of the intervention, which is generally 

essential for the building of any web-based products (Horvath et al. 2015). The 

Content Presentation Document was the only technical specification 

document that underwent changes during the planning phase of the 

intervention, but not during the building, development and testing phases. The 

changes to this document mapped the iterative development of the contents 

of the intervention and the iterative involvement of the experts in the field of 

BC and the prospective intervention users in it. According to the IT Specialist’s 

feedback on the technical specification documents provided to him in advance 

of building the intervention, these documents represented accurately the 

participant functional requirements for the intervention which facilitated the IT 

Specialist in fulfilling them. Therefore, the discrepancies between the 

participants’ functional system requirements and the actual features that the 

hosting Canvas platform provided were minimal, with only one out of nine 

expected participant requirements not being satisfied in the prototype that was 

prepared for usability participant-based testing (a goal-setting function). 

 

6.7.4 Goal-Setting as a Suggested Function 

 

A specified goal-setting function for targeted behaviours and outcomes was 

desired and considered to be incorporated into the intervention during the 

planning phase of the contents. The rationale for such a functional component 

of the intervention was to provide the user with the ability to set their own 

specific goals as to how much exercising they can do over a certain period of 

time (Michie et al. 2013). However, such a functional component or 

components required extensive programming and coding time, which was 

limited due to time and funding constraints and hence, this function was not 

included in the technical specification documents and in the intervention. The 

team did acknowledge that goal-setting functions are valuable behavioural 
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change attributes to any health-related behavioural change interventions 

(Strecher et al. 1995; Michie et al. 2013). Therefore, in recognising the benefits 

of specified goal setting, as well as the budgetary and time restrictions, the 

researchers included motivational messages throughout the interventional 

modules in order to increase the users’ self-motivation and self-regulation to 

adhering to the intervention usage (Bandura 2004; McAuley et al. 2011). 

These messages aimed to encourage the user to set and to commit to their 

own specified daily exercising goals, and thus, to self-regulate their adherence 

to the intervention usage. The user was then provided with precise 

recommendations for daily and weekly exercise dosage and intensity based 

on robust scientific evidence in the field of exercising after surgery for BC 

(Bandura 2004; McAuley et al. 2011). For the final digital prototype of the 

iEMBRACE that would be completed after the usability testing and the online 

GIs evaluation phase, such a specific goal-setting function would be 

considered as a possible addition to the intervention, subject to qualitative 

efficacy testing of this intervention component and separate to this PhD project 

funding and time resources. 

 

6.7.5 The Developed Online Prototype and Further Testing and 

Development 

 

The initial number of pages planned for the intervention was 105 pages 

whereas, the number of built online prototype pages was 112 pages. The 

difference of seven additional pages to the online prototype of iEMBRACE was 

as a result of the addition of a further login page and a few additional text-filled 

pages for the purposes of decluttering text-heavy pages. The additional login 

page was built in the intervention in order to simplify the access to the 

intervention since complicated login procedures have been linked to adoption 

and access difficulties for users (Baldwin et al. 2017). The minimal 

discrepancy between the initially planned number of pages and the actual 

number of online built prototype pages was achieved by strictly abiding with 

the agreed technical specification documents which provided as much detail 

regarding the intervention as possible. 
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There were discrepancies between the researchers’ expectations of the 

outlook of the intervention and the IT Specialist’s experienced methodology 

for building web-based products. Therefore, it was agreed that the IT 

Specialist would build the intervention in a way that maximised the usability of 

the user interface. However, both, the IT Specialist and the Research Team 

for this PhD project acquired learning from each other’s professional 

experience and expertise. Figure 6.6 and Figure 6.7 show screenshots of the 

same components of the intervention present in the Content Presentation 

Document made by the researcher MS versus the same intervention 

components present in the finalised iEMBRACE prototype built by the IT 

Specialist. As seen on the prototype screenshots on both Figures 6.6 and 6.7, 

the graphic contrast and the reduced amount of excessive types of shapes 

and textual cluttering on the intervention pages were a priority for the IT 

Specialist and were not initially considered by the research team. Therefore, 

the collaboration with the IT Specialist aimed to achieve both preservation of 

the clinically important textual and visual components for effective and safe 

exercising after surgery for BC and at the same time, improving the user-

friendliness of the intervention interface and functionality from an IT-point of 

view in keeping with the end-users’ characteristics.  

 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

Figure 6.6a Outline of the Digital Prototype Contents vs. Industry-

Standardised Prototype Outlook – Module 0 
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Figure 6.6b Outline of the Digital Prototype Contents vs. Industry-

Standardised Prototype Outlook – Module 0 

 

 

 

 

Figure 6.7a Outline of the Digital Prototype Contents vs. Industry-

Standardised Prototype Outlook – Module 1 
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Figure 6.7b Outline of the Digital Prototype Contents vs. Industry-

Standardised Prototype Outlook – Module 1 

 

6.8 Conclusion 

 

During the building stages of an intervention, the key components are IT and 

subject-specific expertise, communication between the IT Specialist (the 

intervention Developer) and the research team, detailed technical specification 

documentation and clear decision-making processes. The researcher MS fully 

utilised this learning opportunity by maintaining close collaboration with the IT 

Specialist following strict protocols and specification documents. Moreover, 

the well-defined developmental sub-phases also facilitated the team in the 

organising of the following phases of the study (TAIs, Home-testing and FG) 

in terms of timing and planning. The formal usability testing and development 

of the digital prototypes of the intervention during subsequent TAIs, home-

testing and more FG discussions will be described in Chapters 7 and 8. 
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Table 6.1 The Technical Specification Documents for the iEMBRACE 

 

Type of Technical 

Specification 

Document 

Purpose Contents 

The Content 

 Presentation 

Document 

Figure 6.3 

Describing the functional requirements 

and components of the intervention, and 

the timescales for launching the individual 

intervention modules. 

- Prepared on PowerPoint slides that 

had each individual intervention 

page on a separate slide; 

- used and updated during and after 

the intervention planning phase (the 

expert group and the focus group 

held in June 2019 

The Functional 

Specifications 

Document 

- widely used for the building of online 

websites and interventions and it clearly 

and technically outlined the required 

functional features and components to be 

built. 

- Clearly and technically outlined the 

required functional features and 

components to be built; 

- this document also contained the 

allocated time and budget for the 

task. 

The Page Map 

Flowchart 

Figure 6.2 

Drafted in order to exhibit the logic links 

between all the iEMBRACE pages and 

the logic levels at which they are situated. 

Figure 6.2 

The Page Logic 

Map (6.4) and 

Page Descriptor 

Document (6.5) 

- A Page Logic Map presenting the logic 

links between all the pages and; 

- A Descriptor Table presenting the 

conditions for seeing every page, content 

summary of every page, the type of 

interaction for the user (menu and 

functional buttons for the separate tasks 

within the page) and commentary column 

for testing notes.  

 

- The Page Logic Map:  

Figure 6.4 

- The Page Descriptor Document: 

Figure 6.5 

All multimedia 

content files 

Uploaded onto the purposefully set up 

virtual storage platform which the IT 

Specialist could access, in order to 

process and build the content files into 

the intervention 

Numbered and named images, 

photographs, and videos 
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Table 6.2 Iterative Tracked-Changes Work Document  
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Table 6.3 Timeframe for Fulfilment of the IT-Contracted Tasks  

 

 

 

 

 Table 6.4 Functional System Requirements and Their Fulfilment Status 

 
Functional System Requirements Fulfilment 

Status: Y / N /  

Researcher Requirements 

The researcher must be able to edit the page content with/without IT’s assistance N 

The researcher must be able to view individual log-in and clicked on pages data Y 

The data analytic results should be able to download or extract the results in soe form N 

The pages must be viewable on most popular web browsers and accessible from 
different devices within and outside university, with internet connection 

Y 

The intervention should provide incentives and rewards according to the achieved 
progress by the participants on each separate module. 

Y 

User Requirements 

A user can log in to their own personal account Y 

A user to be directed as a one-off filtering process to the relevant to them module after 
initial registration. 

Y 

A user to be able to re-login onto the intervention numerous times and to start from 
where they loft off during their previous login. 

 

Y 

A user can view their progress on screen (via visual progress chart) Y 

A user can choose to complete more than one module after initial filtering 
 

Y 

A user to be prompted / reminded of regular usage of the intervention (via a diary option 
or via emails or texts 

Y 

A user can set their own goals as to how much exercising they can do over a certain 
period of time 

N 

A user to be able to access external resources by clicking on working links. 
 

Y 

  A user to be able to print the individual or “all-exercise” pages. Y 
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Table 6.4 (Continued)        Functional System Requirements and Their Fulfilment 

Status 

 

 

 

 

Y – Yes; N – No

System Requirements 

The intervention pages must be viewable on most popular web browsers Y 

The intervention pages must be accessible from various devices, with the 
option to print most of the pages in each module either in a pdf format or in 
eco-friendly page format. 

Y 

All media (video with audio) items, content and external information links must 
be viewable and working on the used platform. 

Y 

  The intervention will remind or message / text users to reinforce progress and 
to encourage further participation. 

Y 
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CHAPTER 7 

Testing the iEMBRACE Prototype Using Think-Aloud 

Interviews 
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7.1  Abstract 

 

This Chapter describes the testing of the digital prototype 3 and the 

development of the digital prototype 4 of the iEMBRACE intervention, based 

on the participants’ feedback from six TAIs and on the iterative collaboration 

between the research team and the IT Specialist. As a direct result of the TAIs, 

there were a number of logic fixes, changes and improvements made to the 

prototype navigation and appearance, and some content additions. The 

biggest number of proposed changes during the TAIs were within the category 

“Substitutions of text with graphics”, such as adding different new menu 

buttons, more images, highlighting some important messages for exercising 

and fixing troubleshooting. There were some additional minor changes that 

could not be implemented as these required re-programming of the 

intervention at foundational level. 
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7.2     Introduction 

 

This chapter describes the testing and development of the digital prototype 3 

of the iEMBRACE intervention, using think-aloud methods. The iterative 

process of the building and development of the first digital version of 

iEMBRACE (digital prototype 3) was described in Chapter 6. The initial 

intervention building, and offline and online testing took approximately two 

months and it involved applying the content suggestions given by the 

participants at the FG and also, functional testing of the newly built pages of 

the intervention. As a result of this, the digital prototype (prototype 3) 

discussed in this chapter comprised of four modules consisting of 112 web 

pages. This was launched online on the Canvas learning management 

platform in order to be tested by study participants.  

 

Testing of a web-based intervention has been established as an important 

step of its development in order to explore in-depth the experiences and the 

views of a targeted cohort of participants, who are representative of the 

prospective user population for that intervention (Muller et al. 2019). 

 

The TAIs is a qualitative method for obtaining the users’ views and thoughts 

on an intervention and observing their interaction with it (Fonteyn et al. 1993). 

It is an invaluable opportunity for researchers to assess how their intervention 

is viewed and responded to by its users in a live interaction (Van den Haak et 

al. 2007; Protheroe et al. 2010). The think-aloud method for testing a web-

based intervention gives the researchers an insight of which intervention 

components are found by the testing participants as helpful and more user-

friendly and which intervention features and components are confusing or not 

utilised by the participants (Krug 2013). TAIs were the chosen method for 

testing the iEMBRACE intervention mainly because this method would allow 

the researchers to understand the participants’ cognitive response to the 

intervention (Fonteyn et al. 1993) by observing the interaction of the 

participants with the intervention, similar to how they might act when 

independently using the web-resource. 



 207 

 

 

The TAIs were conducted in line with the PBA by Yardley and colleagues 

(2015a, b), following a structured and rigorous approach to designing and 

developing health-related behavioural change interventions. The PBA has 

been described in detail in Chapter 4 of this Thesis but in brief, this approach 

involves valuing and taking into consideration the participants’ views, needs 

and preferences regarding an intervention throughout each phase of its 

development.  

 

The study participants (survivors of BC) tested the intervention in the period 

between December 2019 and the end of January 2020. This participant think-

aloud testing was the first time these participants accessed and tested a digital 

prototype version of the intervention. However, the participants who tested the 

digital prototype were the same participants who took part in the FG and 

hence, continuity of the research process was achieved since they were 

already familiar with the nature and contents of the intervention. More 

importantly, before the start of the TAIs, there was already an established 

rapport between the participants and the researchers which facilitated the 

working relationship between the participants and the research team. 

 

 

7.3  Rationale 

 

This phase of the study was designed using a staged methodology in line with 

the PBA by Yardley and colleagues (2015a, b). This design was implemented 

in order to apply the new changes in a timely manner, to avoid repetition of 

data and to allow time for suggested changes to be made before further 

development and testing of the intervention.  
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7.4       Aim 

 

The aim of Chapter 7 is to describe the changes that were suggested and 

implemented to the iEMBRACE intervention prototype as a result of the 

usability testing and the iterative development of the intervention involving 

TAIs with study participants who were survivors of BC. Figure 7.1 (the section 

in white) denotes the phase of the overall study that will be described in detail 

in this chapter.  

 

 

Figure 7.1 Application of the Person-Based Approach to the Development of 

iEMBRACE (the phase described in this chapter is in white) 
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7.5  Methods  

 

The procedures and the findings from the TAIs conducted with survivors of BC 

are described in this chapter using the 32-item COREQ by Tong and 

colleagues (2007), shown in Table 7.1. The description for the COREQ tool is 

provided in the Methods section of Chapter 5 of this Thesis. 

 

7.5.1  Developing the TAIs Topic Guide 

 

A semi-structured topic guide was used for each of the TAIs in order to have 

a structured approach for obtaining the qualitative data needed for testing the 

intervention (COREQ: item 17). The main purpose of the TAIs was to allow 

the participants to individually interact with, and thus test, the online 

intervention prototype in a quiet room equipped with a laptop computer and 

internet connection (COREQ: item 14), with two of the researchers sitting in 

silence. The topic guide components that the researchers formulated 

corresponded to the overall aim of this thesis, namely, to discuss what features 

and functions an online intervention needs to possess in order for it to 

encourage exercising after surgery for BC and for it to be engaging and 

satisfying for its users.  

 

7.5.2  Participants and Recruitment 

 

The participants were the same individuals who took part in the initial FG 

meeting in June 2019 (COREQ: item 10), with the addition of one new 

participant (Participant SE4), as described in Table 5.6. SE4’s absence from 

the initial FG meeting did not affect her ability to test and use the online 

prototype as she had been briefed by one of the researchers (MS) in detail in 

terms of the nature of the iEMBRACE intervention, its contents and the 

background around the need for the intervention. One participant (B1) from 

the previous FG meeting in June 2019 withdrew from the study since B1 made 

no further contact with the researcher regarding the TAIs phase despite the 

researcher’s attempts to contact her, as per the study protocol (COREQ: item 



 210 

13). The recruitment procedure for these participants is described in Chapter 

5. In summary, a purposeful sampling approach was adopted (COREQ: item 

10). The participants for the TAIs were recruited from the Belfast Health and 

Social Care Trust, the South-Eastern Health and Social Care Trust, the 

Southern Health and Social Care Trust and the Northern Health and Social 

Care Trust (COREQ: item 11).  

 

7.5.3  Data Collection Procedure 

 

The TAIs (COREQ: item 12) were conducted between December 2019 and 

February 2020. These six TAIs lasted between 1 hour and 5 minutes and 1 

hour and 50 minutes (COREQ: item 21) and were conducted as one-off TAIs, 

without any repeat interviews with the same participants (COREQ: item 18) 

(Vincent 2013). The TAIs were audio-recorded (COREQ: item 19) in order to 

facilitate data analysis of the participants’ verbal reactions to the intervention. 

Some basic non-verbal reactions were noted by the second facilitator (IW), 

primarily facial expressions, such as frowning, appearing puzzled, nodding, 

and general posture, such as sitting forward (that might express their attitude, 

engagement and energy) or leaning backwards (for taking some time out, 

tiredness, etc.). The TAIs were held at locations convenient to the participants, 

including, university premises (N=2), the participant’s home (N=1), a leisure 

centre (N=1) and a community centre (N=2). Only the two female researchers 

(MS and IW) conducting the TAIs (COREQ: item 4) and the participant were 

present (COREQ: item 15). All but one interview were attended by two of the 

research team members: MS who is a researcher at the Ulster University 

(COREQ: item 3), and IW, who is a Senior Lecturer at Queen’s University, 

Belfast – (COREQ: items 1, 2 and 3). The interview that was attended by one 

researcher only was organised at a very short notice and hence, logistically, 

only one researcher was able to be present. This, however, did not influence 

the interview as MS had already the experience of conducting the other five 

TAIs. Both research team members had training in conducting qualitative 

research in the field of BC rehabilitation (COREQ: item 8) and experience (by 

IW) in conducting TAIs (COREQ: item 5). Both TAI moderators took extensive 

field notes during each TAI (COREQ: item 20) aiming to identify areas for 



 211 

further investigation or probing and which also acted as a useful aid for the 

data analysis of these TAIs post-factum.  

 

A careful mapping of the modules was prepared to ensure that each module 

was reviewed by at least 3 people. In order to test the web content suitability 

on different screen sizes in terms of text, navigation and graphics, the 

researchers aimed to have the intervention tested on different mobile devices 

(Table 7.2) in order to optimise the intervention for as wide range of devices 

as possible (Danaher et al. 2019). Four of the interviews took place using a 

laptop provided by the researchers (COREQ: item 14), and one TAI was 

conducted using the participant’s own iPad (COREQ: item 14). The last TAI 

was held partially using a laptop for two of the modules and an Android mobile 

phone for the other two modules of the intervention (Table 7.2). 

 

The following procedures took place during each of the TAIs, and these steps 

will be explained in more detail below: 1) Introductions; 2) Explanation and 

Briefing; 3) Registration; 4) TAI; 5) Images; 6) Feedback; 7) Closure. 

 

Introductions: the opening of the TAIs aimed to serve as an ice-breaker 

between the participant and the researchers (COREQ: item 6). During this 

initial phase of the TAI, the participant was welcomed with light refreshments 

and some time was spent in order to “warm-up” the conversation between the 

participant and the researchers.  

 

Explanation and briefing: next followed a brief summary of the progress and 

the changes to the intervention that had been made after the first FG in June 

2019 and an explanation as to what the TAI would involve. The participant was 

reminded that researchers were there to observe only and was asked to use 

the intervention as they would if alone unless technical issues prevented them 

from carrying on. This was designed so that an entirely independent 

interaction with the intervention could be simulated, since the intervention was 

intended to be a self-management online intervention. As per the TAI protocol, 

the only instance when a researcher would get involved in the participant’s 

interaction with the prototype, would be if they encountered serious technical 
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issues, such as lack of internet connectivity, inability to log onto the 

iEMBRACE intervention, sudden troubleshooting provided by the researchers 

laptop and mouse equipment or if the participant became distressed or did not 

want to continue with the TAI process for any other reason not listed here. 

During the briefing, the participant was instructed on which modules to test. 

This was determined by the availability of the module at the time of interview, 

and the number of times a module had been reviewed previously by otthers. 

The participants, therefore, were asked to set aside their actual situation (this 

phase only) and log in as the pre-determined actor. i.e., to log in as if, for 

instance, they were someone with BC surgery less than six weeks ago, or as 

someone who had shoulder and arm weakness. 

 

Registration: the briefing was followed by a short registration process onto the 

Canvas platform where the iEMBRACE was imbedded. This was necessary 

before the participant was able to use the iEMBRACE intervention, presented 

as the only “course” in their Canvas menu. The registration process was 

facilitated by MS who entered the participant’s study identification name and 

their email address. Then the participant was required to confirm their email 

address and to create their own password. Once these steps were fulfilled, the 

participant was able to log onto the intervention by themselves with a more 

shortened login process. 

TAI: once all participant’s questions were answered regarding the TAI and 

once they were registered and able to log onto the iEMBRACE, the participant 

started their interaction with the iEMBRACE entirely independently as if they 

were alone in the room. One of the researchers (IW) was sitting to the side of 

the participant, so that they could discreetly observe the participant’s facial 

expressions, but not be in the direct visual field of the participant. Observations 

included the participants’ verbal and non-verbal reactions to the intervention 

and the whole interview process. The other researcher (MS) was sitting 

outside the participant’s visionary field, however, with a view of the screen of 

the device that was used for the interactive online testing of the intervention. 

The participants were asked to browse through all the pages of their 

designated modules and to comment or speak aloud their thoughts with 
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regards to what they were seeing on the screen in front of them. It was also 

highlighted to the participants that they were not required to actually perform 

the exercises within the intervention but only to convey their thoughts 

regarding the following different aspects of the iEMBRACE: 

- colours,  

- layout,  

- text fonts,  

- content,  

- navigation and  

- intuitiveness of the intervention. 

While the participants were interacting online with the digital prototype of 

iEMBRACE, this list was included on a prompt sheet left on the table beside 

them serving as a reminder of the things that the researchers would like the 

participant to comment on. The researchers also had a very similar prompt 

sheet in order to discuss these points at the end of the TAI should the 

participant fail to mention these throughout the TAI (COREQ: item 17). When 

the comments by the participant became repetitive and no new information 

was emerging, one of the researchers stepped in and probed for further 

information based on her observations. 

 

Feedback: the TAIs then continued with a short discussion of the researchers’ 

notes and observations regarding the verbal and non-verbal behaviours that 

the participant had exhibited during the TAI. At that stage, the researchers 

were able to probe participant reactions that had been observed during the 

TAI. Participants were therefore given the opportunity to comment on their 

responses (verbal and non-verbal), and this ensured that member-checking 

was included throughout, and that the researchers gained a deeper 

understanding of the participants’ reactions.  

 

Images: the next phase of the TAI was the introduction of different 

photographs of people from different ethnic groups, and ages and in different 

types of attire (wearing gym wear and smart-casual clothes). The purpose of 
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this component was to discuss the participants’ preferences as to what kind of 

people they would expect to see acting as models demonstrating the exercises 

within the intervention in order to make it more engaging to the end-user. 

 

Closure: the TAI ended with short informal summary made by the research 

team member to check and ensure that their interpretation of the qualitative 

data from the participant has been correct. On completion of the think-aloud 

session, the participant was asked to summarise their experience of using the 

intervention and the participant and researchers engaged in a discussion 

about potential improvements to the iEMBRACE intervention.  

 

During the designing, development and testing of the intervention, the 

research team members (MS and IW) acknowledged the possibility that 

discussing sensitive topics such as a diagnosis for BC and surgeries for BC 

could cause distressing and emotional feelings for the survivors of BC 

participating in the study. Therefore, measures were in place for appropriate 

support to be provided to the participants in the event that participation in the 

interviews did cause distress, in the form of a Distress Protocol (Appendix H). 

The distress protocol described what the researchers would do in the case of 

the participant becoming upset or distressed, i.e. pausing the interview, giving 

the participant the opportunity to leave the room for a break or to suspend it, 

or passing on information implying harm to self or to others to the relevant 

organisations along with follow-up calls to the participant as a support 

mechanism after the TAI.   

 

7.5.4  Data Analysis 

 

The TAIs were not transcribed verbatim since their analysis was only focusing 

on suggested new changes and troubleshooting which were noted and cross-

checked by both researchers, rather than the thematic analysis and emerging 

themes. Moreover, in order to ensure the credibility and validity of this phase 

of the study, the two researchers present were periodically member-checking 

their interpretation of the qualitative data provided by the participant 

throughout the interview (Yanow and Schwartz-Shea 2014) (COREQ: item 
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23). Each TAI recording was listened to numerous times by the researcher 

(MS) – (COREQ: item 24). The extracted data regarding the type of changes 

proposed by the participants were grouped into pre-defined a priori codes 

(Saldana 2016): text additions and amendments; adding or changing of digital 

functions; substitutions of text with graphics; appearance/interface of the 

intervention; logic of the intervention (COREQ: item 25, item 26). The decision-

making process regarding the implementation of changes was based on 

discussions within the team and with the IT-Specialist. No specialised software 

was used for coding the data (COREQ: item 27). The participants’ feedback 

on the findings from the TAIs and the changes made to the intervention as a 

result of these (COREQ: item 28), was sought at a later phase, during online 

GIs, that were the final part of this PhD work (described in Chapter 8 of this 

thesis).   

 

7.5.5  Iterative Cycle of Testing and Modifications to the iEMBRACE 

Until Achievement of Data Saturation  

 

The modifying of the iEMBRACE intervention was concurrent during the TAIs 

period following every second TAI. As with the previous testing phase of the 

intervention (described in Chapter 6), the proposed suggestions for changes 

by the participants were subjected to a discussion between the research team 

and the IT Specialist in order for these to be classified as changeable or non-

changeable (described in more detail in Chapter 6). In summary, changeable 

suggestions for the intervention were previously agreed to be: 

- mainly related to appearance features,  

- troubleshooting, and malfunction fixes that would not require longer than a 

few working hours.  

The non-changeable suggested amendments to the intervention were pre-

agreed to be: 

- related to the foundational structure of the intervention, such as number of 

modes, or  

- new functions that were not initially incorporated into the intervention at its 

building phase.  
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Many of the suggested changes were applicable across the intervention, which 

is why changes were made to a module (e.g., 2, 3 and 4) prior to them being 

reviewed, but based on earlier feedback. The module testing and modification 

phase that occurred in six stages encompassing the period from the building 

of Modules 0 and 1 to the implementation of the final changes to all 

interventional modules (0, 1, 2, 3 and 4) after the final sixth TAI, is described 

below (Table 7.3). 

 

 

7.6             Results 

 

7.6.1  Participant Characteristics  

 

Six Caucasian female participants (SE1, SE2, SE3, SE4, B2 and N1) from 

Northern Ireland took part in the six individual TAIs and were aged between 

49 and 64 years of age. The participants’ demographic, surgical and socio-

economic characteristics are described in section 5.6.2.1 in Chapter 5 and in 

Chapter 5.6. 

 

We specifically did not explore the level of IT competences of our participants, 

however, we assumed that if they used a smart digital device like a smart 

phone, a tablet and/or a laptop, that they would have basic IT skills to navigate 

through a web-based resource (the iEMBRACE) which has the level of 

difficulty and functionality of a website.  

 

7.6.2    General Impressions and Comments by the Participants After 

Being Introduced to the Digital Prototype 

 

All participants demonstrated an appreciation for the existence of the 

iEMBRACE intervention, while acknowledging that the intervention was at a 

prototype stage. Most of the participants expressed their opinion that they 

hoped that the iEMBRACE, or an intervention similar to it, should be readily 

available, and offered and explained by hospital staff to patients after surgery 

for BC. They suggested that it should be made available even during their 
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hospital stay, after their breast surgery because, “It gives you a purpose and 

focus” (SE2). One participant suggested that the dissemination of the 

intervention should be even before the time of the surgery for BC in order to 

“prepare you better, to organise yourself” (SE2). While making that 

suggestion, SE2 became very emotional and tearful due to not having a similar 

resource available to her at the time of her breast surgery. After having a short 

break, SE2 stated that her emotional reaction was because she believed that 

a resource as the iEMBRACE could have prevented her from the MSK 

consequences she had suffered after her breast surgery. Another participant 

(N1) suggested that “People do need something that they can look at or 

something like that because there is disparity between what one person can 

take in. I think a lot of it is that you’re not taking it in”, implying that the 

iEMBRACE intervention would fill in the gap of what has been said by the 

healthcare professionals and what the patient can take in during the time of 

their diagnosis and primary hospital treatment. 

 

A common theme about “feeling…proactive and you are helping yourself” was 

mentioned by five of the six participants (SE1, SE2, SE3, SE4 and B2). 

Participants expressed a determination to be able to help themselves, instead 

of relying on help by others (COREQ: item 29) and that the iEMBRACE would 

help them remain motivated during their post-operative recovery. (SE1, SE3, 

SE4). 

 

Participants linked having ownership over their shoulder and arm recovery to 

increase their motivation for exercising: 

 

B2: “Being able to take a bit of ownership over it, would have given me more 

self-determination to exercise”. 

 

The iEMBRACE was generally perceived as an easy-to-navigate guide 

through the shoulder and arm exercises, which took into consideration the 

people with no or low IT-literacy. 
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B2: “It’s there as a prompt and allows you to get into the routine of what the 

exercises are and it’s very beneficial in the beginning after your surgery, just 

to get you into that frame of mind”.  

 

SE3: “It’s like kind of going to a class and then do your exercises at home, 

except you don’t have to remember things because it’s all written down for 

you”. 

 

The iEMBRACE was defined as “quite intuitive” (SE3). However, one 

participant (B2) expressed concerns that the intervention could be quite 

“overwhelming” at the start for someone quite elderly like her mother, 

therefore, she recommended a longer period of familiarisation with the 

intervention or more constant access to the orientation video.  

 

The participants highlighted that the multiple ways to access the information 

added value to the iEMBRACE (SE1, SE2, SE3, SE4 and N1). The audio, 

video and pictorial elements within the iEMBRACE intervention added to an 

ease of use and understanding according to five out of six participants in the 

TAIs (SE1, SE2, SE3, SE4 and N1). Most participants liked the variety of the 

exercises presented (SE2, SE3 and B2). 

 

The What’s useful for section in each exercise page was highly commended 

by the participants as it linked the exercises to functional tasks. The alternative 

positions or ways of doing some specific exercises were also valued by the 

participants, “I think that’s really helpful to know that you can do it that way 

too” (B2). 

 

The videos, as a particular component of the iEMBRACE intervention, were 

perceived as clear and concise, (SE3, SE4 and B2). The subtitles to each of 

the videos were also valued by the participants (SE1 and N1), particularly the 

participant with hearing difficulty (N1).  

 

Diagrams, figures, images and other visual materials within the iEMBRACE 

were generally very welcomed by the participants and in some instances 
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preferred, over textual material. For instance, the progression ladder diagram 

in Module 3 was perceived as “very easy to follow” by SE4. Also, one 

participant suggested that images could be even more useful to the user than 

the demonstration videos when trying to familiarise themselves with a new 

exercise:  

 

B2: “The images are very clear actually, and the images can be used more 

than the video itself whenever you want to do a certain exercise, because it 

gives you time to process it”. 

 

Encouraging the participants to exercise was achieved in a few ways 

according to what they considered to be motivating, which is crucial for the 

creation of a self-management intervention: 

- Encouraging text excerpts across the intervention pages; 

- a rewards system where the user would indicate in the tick-box to 

acknowledge completion of all three exercise components on each 

individual exercise page (the instructions, the exercise demonstration 

images and videos) and would generate a “well-done” praise message for 

the user. The rewarding system with a green tick and a “well done” label 

for having completed an exercise was an important motivating factor for 

the participants (B2 and SE3); 

- All exercises required minimal or no equipment and were not prescriptive 

but rather offered choice (SE2, SE3 and B2). 

 

The additional Module 4 providing general information about commonly 

experienced post-operative complications was also highly appreciated by the 

participants because of the “nice and distilled handy information” (SE3) that 

although not showing exercises, contains information that a patient could 

discuss with their breast nurse. 

 

Three out of four of the participants that interacted with Module 4 explicitly 

praised the presence of the Frequently Asked Questions (FAQs) and the 

Common Complications sections and found it very useful, helpful and relevant 
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to them, containing information that most of the people would want to ask or 

know (SE2, SE3 and SE3).  

 

7.6.3   Proposed and Implemented Changes to iEMBRACE by Category 

 

A small number of changes were proposed by the participants and 

implemented by the researcher MS in collaboration with the IT Specialist in an 

iterative cycle. The comments and suggestions by the participants were in 

keeping with the observations of the researchers who noted that some of the 

proposed changes were related to difficulties that the study participants 

encountered in the TAIs during their online interaction with the prototype 

modules. The observations that were made by the researchers during the TAIs 

added extra depth of research in combination with the rich qualitative data by 

the participants.  

 

Most of the participants experienced problems in the initial moments of 

interacting with the intervention prototype, particularly when navigating, i.e. 

trying to go backwards or forwards within the intervention. The researcher 

observed that these participants had not noticed the < and > buttons. This 

difficulty was experienced by the participants primarily during the first five to 

ten pages of the intervention whenever the participants were familiarising 

themselves with the intervention. The navigation was especially problematic 

when the participants had to perform a few actions: whenever there was no 

option for going forward after the participants had finished with an exercise 

and it required of them to close the pop-up tab instead of offering them a 

forward (>) button to continue forward; when participants needed to go back 

an additional elective-to-read page in order to continue forward with the whole 

module. Also, some of the participants confused the jump button taking them 

to the end of a given module thinking it was a forward (>) button to proceed 

forward.  

 

Another observed and noted challenge for the participants was disorientation 

and not knowing which module they were in after having jumped from one 

module to another. This was noted in the cases when a participant had visited 
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the warm-up exercise page, located in Module 0, having “jumped” there from 

another module that they were using and not consciously knowing that they 

were being transferred to another module. The researcher MS together with 

the IT Specialist overcame this difficulty for the participants by fixing the logic 

memory between the intervention pages and ensuring that the back (<) 

buttons work inter-modularly. 

 

Another difficulty selecting and knowing which exercises and how many of 

these to do from each module per day was also mentioned by some of the 

participants, despite of the provided Dosage information which some of the 

participants did not acknowledge and use:  

 

B2: “Should you complete them all or just the ones that are applicable to you 

or do as many as you feel you’re able to?”. 

 

This difficulty of not knowing how many exercises to do in total was contrasted 

by the opinions expressed by most of the study participants that the 

instructions for each of the individual exercises were “clear”, “prescriptive” and 

“accurate”. The researchers acknowledged that the last aforementioned 

challenge for the participants might have been avoided if there had also been 

an additional instruction in each module to choose and use a prescriptive 

specific number of exercises from that module per exercise session, which 

was utilised by the researchers in the final version of the iEMBRACE. 

 

The proposed changes by the participants, some of which were also as a result 

of difficulties that they experienced while interacting with the digital 

intervention prototype, were grouped into the five pre-defined categories (a 

priori codes): text additions and amendments; adding or changing of digital 

functions; substitutions of text with graphics; appearance/interface of the 

intervention; logic of the intervention. 
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7.6.3.1 Text Additions and Amendments 

  

A small number of changes were suggested for text additions and 

amendments. These changes included: adding of the word close under the X 

symbol to remind the user where they need to click to close the pop-up 

windows of the different exercise pages: “The X of the page was a bit difficult 

to find” (N1); the addition of another line of text on the progression page which 

instructs the users that the links there are not clickable, but only to show 

progress of usage so far; the addition of more encouraging messages saying 

that the user has to set aside time for exercising and/or to incorporate 

exercising within their daily routine since some daily activities may resemble 

and thus, substitute some exercises – SE3: “I haven’t got 30 minutes a day. 

Emphasise that exercising should be scheduled”; the substitution of the word 

stage with the word level of exercising as “people could link that [stage] to their 

cancer”, which could also be regarded as a possible usability issue – B2. 

 

7.6.3.2 Adding or Changing of Digital Functions 

 

The proposed changes to digital functions were not possible to be made at the 

prototypical stage of the intervention. The changes require considerable input 

from an IT expert, and due to this, and the time limitations for this study phase, 

the proposed changes were noted, and it is envisaged that they will be 

implemented on the finished version of the intervention (post-PhD). The 

proposed changes in this category included the rewarding tick and well done 

message to appear only after the user has accessed all three exercise 

components (instructions, demonstration images and videos), the addition of 

a users’ forum, a Questions and Answers (Q&As) message board for 

communication between the end-users and the researchers or the healthcare 

professionals (SE1), and a fifth Pre-operative Module (suggested by SE2). 
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7.6.3.3 Substitutions of Text with Graphics / Images 

 

This Substitutions of text with graphics/images category attracted the greatest 

number of suggested changes in comparison to all other four categories, and 

most (5 of 8 changes) were implemented by: adding more images and 

reducing the text amount on the General Tips pages within the different 

modules; enlarging the video icon of the Patient’s story video in order to be 

more prominent and visible to the user; adding more photos to Module 4 of 

real post-operative complications (scarring, seroma, cording, etc) as opposed 

to diagrams and drawn pictures (SE1). Some of the participants (SE3 and 

SE1) paid particular attention to the quality of pictures or photos present in the 

intervention saying that these were of good quality. Another two suggested the 

addition of logos (the Ulster University and Queen’s University Belfast and a 

sponsoring organisation for the study) in order to increase the credibility of the 

intervention, and the addition of an orientation video at the start of the 

intervention explaining to the user all navigation functions and properties of 

the intervention and providing repeated access to it if one needed to see it 

again (N1 and B2)  

 

However, three of the proposed changes in this category could not be 

implemented as no suitable images were identified to substitute the texts that 

the participants found hard to comprehend. Some of the participants (B2 and 

SE4) found the exercise dosage information section unclear and hence stated 

that “a diagram would be useful as I don’t know what any of these mean.” 

(SE4), “I find that a little bit confusing actually” (B2). SE1 and SE4 indicated 

that the section the best intensity for you in Module 3 was very text-heavy and 

preferred some pictorial material instead of text. Also, the suggested small 

thumbnails (suggested by SE3) to be placed next to each exercise instruction 

on the exercise pages were not implementable due to the limited space on 

each of the exercise pages. 
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7.6.3.4 Appearance/Interface of the Intervention 

 

There were six proposed changes for the Appearance/interface of the 

intervention category, the majority of which were applied to the intervention. It 

was suggested that the colours of the side tabs and the X symbol for closing 

the pop-up windows were changed from grey to the colour of the relevant 

module (B2), and the backgrounds on the exercise pages were also changed 

to match the colour of their parent module, in order to facilitate the users’ 

orientation within the modules and distinction between the different modules 

(SE4). To achieve greater contrast, and enhance readability, the colours in 

Module 4 were darkened. The “menu” button was moved to join the other 

navigation buttons, as participants did not notice it when it was located at the 

bottom of the pages and away from the other buttons.  

 

There were two suggested changes that could not be fulfilled. The suggestion 

for an increased size and changed colour of the < and > buttons to facilitate 

navigation forward and backwards through the pages of the intervention was 

not possible due to the pre-set interface of the hosting platform. The 

participants also suggested an increased space between the lines of text to 

facilitate reading due to the limited space on pages. This was not possible 

either due to the limited space on each of the pages and because the 

researchers aimed to reduce the need for scrolling down the pages by the 

intervention user. 

 

One of the participants (N1) explicitly stated that she would be much more 

engaged in using the intervention if its appearance was similar to an exercise 

commercial video, suggesting to “start looking at what’s up on television, 

images in some of the adverts” and suggesting “more visual, a bit more colour” 

in the intervention (N1). These suggestions were then discussed between the 

research team and the IT Specialist who clarified that there were differences 

between a commercial product and an academic product and that the 

participant’s preferences alluded to aspects of a commercial product. 

Therefore, the team then agreed to include as many colourful aspects to it as 
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possible, in order for a balance to be achieved between maintaining the 

academic and clinical functionality of the intervention and at the same time, 

making it look as attractive as possible to its users. 

 

7.6.3.5 Logic of the Intervention 

  

The changes to the logic were implemented by adding a new button Go to 

exercises to facilitate access to exercises for non-first-time users, fixing 

troubleshooting functionality of the memory logic of the < button in order to 

remember the correct sequence of previously clicked pages in an order from 

back to front for going backwards through at least five pages. The research 

team made this change as the first priority, as the majority of the participants 

wanted to use the < button in order to go back to pieces of information that 

they wanted to read or see again. The change that could not be applied at that 

advanced stage of the prototype of the intervention was changing the sharing 

option. The deletion of the sharing option of the videos to avoid leakage of 

intervention materials onto the internet required paid subscription for the video 

hosting platform which was not available for this PhD project.  

 

7.6.3.6 Other Changes to the iEMBRACE After the TAIs 

 

Some further changes were implemented at the end of all TAIs to digital 

prototype 3, developing it into prototype 4, in order to improve the usability and 

the design of the intervention. A 15-minute-long video session was filmed with 

professional equipment allowing the participants to follow a full daily exercise 

session while watching the video “without having to be interrupted by having 

to click on the different exercises” and while “they are guiding you through it, 

it’s just like you’re having a friend doing exercises with you.” (N1). The addition 

of this long exercise routine video was considered to add the value of having 

a balanced workout incorporating a variety of exercises that include a range 

of activities for a range of reasons to the main set of individual exercises that 

people can learn in detail. The physiotherapy and exercise therapy expertise 

that all of the researchers in the team have, meant that the long video was 

drafted as a well-balanced and safe exercising tool. These are key therapeutic 
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outcomes for not only supporting people who need this intervention, but also 

reducing risk of injury. A new model was chosen for the professional re-

videoing of some of the short exercise videos. This was based on feedback 

suggesting that the model should represent the typical user of the intervention 

– “a Caucasian older lady who does not look as an overly fit gym-goer” (B2, 

SE3). This new material was filmed by media students and with professional 

equipment (Image 7.1), and the short and long exercise demonstrations were 

filmed from a few different angles, close up and at a distance. This enabled 

the intervention user to see both the gross exercise (the whole-body posture 

during the exercise) as well as more focused detail during the exercise, 

depending on the level of detail required to be seen in each of the exercise 

videos. An example of how we increased the level of detail that the videos 

included was the way we filmed our resisted shoulder internal rotation against 

a wall. One camera was positioned at a side angle, far from the model 

performing the exercise and filmed them in full size. The other camera was 

positioned directly opposite and near the model and focused only on their 

upper limb pressing against the wall. This is an example of how we addressed 

the comments by the participant N1 and thus, enhanced the user experience 

for self-managing their recovery. Voiceover was added as a request from 

some participants (N1, SE2 and SE4). This was suggested by the participants 

for the purposes of accessibility, so that they could receive a structured 

delivery of the text content without needing to read a lot of consecutive text 

pages and possibly get fatigued.  

 

Image 7.1 Professional filming of the new demonstration videos 
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7.7  Discussion 

 

7.7.1   Summary of Results 

 

The methodology used for the testing and iterative development of the 

iEMBRACE intervention was TAIs. Six TAIs with six female study participants 

who were also survivors of BC, took place in late 2019 and early 2020. During 

these interviews a number of changes to the intervention were proposed by 

the participants, most of which were implemented as soon as possible, and 

usually before the next TAI (COREQ: item 30). The participants suggested 

changes to the intervention that were grouped into five pre-defined categories: 

text additions and amendments; adding or changing of digital functions; 

substitutions of text with graphics; appearance/interface of the intervention; 

logic of the intervention. Changes that were not able to be implemented 

immediately were included after the TAIs and before the evaluation described 

in the next chapter (Chapter 8). The changes that were proposed by the 

participants mainly concerned the appearance of the intervention and making 

it more user-friendly. Therefore, the biggest number of proposed changes 

were within the category Substitutions of text with graphics. The majority of 

the suggested changes involved adding different new menu buttons for direct 

access to certain pages, adding more images, highlighting some important 

and encouraging messages for exercising and fixing troubleshooting links 

between pages. There were, however, some changes that could not be 

implemented, i.e., the changes that required re-programming of the 

intervention at foundational level. 

 

7.7.2   Main Differences Between Proposed Changes and Implemented 

Changes to the Intervention 

 

For each of the proposed changes throughout this study phase there was a 

discussion initially within the research team as to whether or not it should be 

implemented, and if the proposed change was not deemed suitable for 
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implementation, a clear rationale for its non-implementation had to be given. 

If a change was approved by the research team, then a secondary discussion 

followed between the IT-Specialist and the researcher MS in order to discuss 

if the change was possible at that stage. Some of the changes that could not 

be made, although being very valuable suggestions, were: “a users’ forum”, 

“Q&As” between users and the healthcare professional (suggested by SE1), 

adding a new fifth “Pre-operative” Module (suggested by SE2). It was 

impossible to apply these changes due to the intervention already being coded 

and built online, and its structure could not be changed at this phase of the 

study.  

 

Some changes could not be applied to the intervention due to a lack of space 

on the pages and risk of over-cluttering, for instance, small thumbnail 

photographs were suggested to be placed next to each exercise instruction 

line. This suggestion was discussed and then rejected by the research team, 

due to the fact that each exercise had its own sub-page with demonstration 

photos taking the participant through each of the steps of an exercise. 

Therefore, inserting small thumbnail photos on each instruction line would 

have resulted in a large number of photos, some of which duplicated, and this 

might have interfered with navigation and the clarity of each page.  

 

Another suggested change was from the category Substitutions of text with 

graphics. SE1 and SE4 indicated that The best intensity for you section in 

Module 3 was very text-heavy and preferred some pictorial material instead of 

text. This however was not possible due to the information that could only be 

described with text. The researcher MS tried to identify suitable pictorial 

materials for that purpose, but no suitable diagrams were identified and 

therefore, this change could not be applied. However, another participant had 

expressed her opinion that in a lot of the cases she would prefer reading the 

information rather than seeing pictures or videos as reading helped her to 

more fully comprehend the provided information. Therefore, the researcher 

MS had to make decisions as to which text components could be substituted 

with graphical materials and which text excerpts had to be preserved in order 

to have a balanced outlook of the intervention. The substitutions with pictorial 
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data mainly concerned Module 4, where some textual information regarding 

the most common complications after breast surgery was excluded. This 

textual information was substituted with some images clearly showing the 

complication, rather than the users having to read its lengthy description in the 

form of a text.  

 

7.7.3   Main Differences Between the Participants’ Expectations and the 

Actual Built Intervention Prototype 

 

The research team, along with the IT-Specialist, discussed the difference 

between a participant’s expectations of a commercially looking exercise 

“product” in contrast to an academic and clinical intervention built according to 

the highest IT-standards for these purposes. Both academic and commercial 

web-based health products are built along set standards and guidelines and 

have the highest IT standards. However, a key difference between the two is 

that commercial web-products are designed to serve for business purposes 

and attract as many customers as possible. Health interventions designed for 

academic purposes aim to achieve behavioural change in health habits of a 

specific user-population, based on robust scientific evidence on how to 

achieve that and are therefore, not designed for a mass audience or the wider 

public (Purcarea 2019). Based on this discussion, the research team made 

the decisions to import as many colourful aspects to the intervention as 

possible in order to make it more appealing to its users. At the same time, the 

researchers distinguished the intervention from a commercial product by 

preserving its academic and clinical functions and appearance in order to 

enhance user-performance over user-preferences (Horvath et al. 2015) and to 

keep in line with the set standards and guidelines for building online or web-

based health-related behaviour change interventions (Murray et al. 2016). 

 

One of the main themes that was discussed throughout the TAIs was the 

appearance of the model performing the demonstration videos within the 

iEMBRACE intervention. There were some differences between the 

participants’ expectations of what the model performing the interventional 

exercises should look like in terms of age, race, clothing, and even hair colour. 
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Most participants expressed the view that they would expect see an older 

person in the demonstration photos and videos. Based on these suggestions 

and on discussions amongst the research team members, a new model was 

identified for the filming of additional short exercise videos for the intervention. 

The model who participated in these new videos was a middle-aged 

Caucasian woman from Northern Ireland, dressed in casual comfortable 

clothing filmed while performing the exercises with the help of a 

Physiotherapist (MS) in a clinical room (Images 7.2 and 7.3). 

 

Image 7.2 Filming the New Videos with the New Video-Model 

 

 

 

Image 7.3 Filming the New Videos With the New Video-Model 

 

  

 

Apart from the changes suggested by the participants, there was also one pre-

planned feature of the intervention that was not fulfilled in the digital prototype 
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of the intervention. This was a strategic decision based on the requirements 

for the whole project and taking into consideration the knowledge that the 

prototype would need a post-PhD phase. 

 

Printable full-module leaflets for each of the four modules had been planned 

as part of the intervention in order to allow for its users to avail of the 

intervention in a printed hard-copy and concise form, to assist if they did not 

have access to a smart device and internet connection. When discussing the 

various aspects of the intervention, the research team chose to prioritise tasks 

directly related to launching and testing of the intervention prototype, as this 

was the primary aim of the current study phase and hence, no full-module 

leaflets were produced within the timeframe for this PhD. Nevertheless, the 

missing pre-planned printable full-module leaflets were replaced by 

incorporating a printing option for each of the online pages within the 

intervention that was activated at the time of the TAIs testing study phase. This 

was considered to still be an option for a printable hard-copy access to the 

intervention, rather than only via internet access on a digital device. Once the 

final version of the intervention is launched and ready for formal evaluation in 

a post-PhD stage, such printable electronic leaflets can be produced and 

imbedded onto the intervention for maximising accessibility.  

 

7.7.4  Iterative Intervention Development After the End of the TAIs 

 

The PBA (Yardley et al. 2015a, b) was successfully implemented by iteratively 

involving the study participants (prospective end-users) throughout all phases 

of the intervention building, testing and development. Using this framework 

provided a structured qualitative methodology based on the accumulated 

experience of the authors of the PBA in creating effective and engaging health-

related interventions. The use of TAIs, as part of this structured methodology, 

is a common means for eliciting the end-users’ opinions and suggestions for 

changes to the intervention during the phased optimisation of the prototypical 

intervention as well as their experiences while interacting with it (Muller et al. 

2019). Thus, by using TAIs during the development of an intervention, not only 

the acceptability and usability of the intervention may be explored by the 



 232 

researchers, but also, important issues such as user engagement and desired 

outcomes and targets for behavioural change that may or may not have been 

facilitated by certain intervention components (Yardley et al. 2015b; Sheeran 

et al. 2017; Morrison et al. 2018). 

 

In order to “trace” and measure the development of the digital prototype of the 

intervention, a comparison of the online prototype appearance and 

functionality before and after the TAIs was conducted. The most significant 

changes (COREQ: item 31) as a result of the participants’ involvement that 

were implemented during or after the end of all TAIs were:  

 

- Addition of an orientation video; 

- Recruitment of a female middle-aged model  

- Voiceover function and 

- Voiceover function; 

- New button for direct non-first-use access to the module exercises; 

- A long daily routine exercise video resembling a guided exercise class. 

 

Some additional changeable suggested enhancements (changes) by the 

participants and easily amendable fixes to the intervention by the IT specialist 

(COREQ: item 32) were also valuable attributes to the intervention, and these 

were predominantly implemented in between the TAIs, during the testing study 

phase. Such implemented enhancements were:  

 

- Brightening of some of the text font and page background colours  

- Photographic and textual additions and amendments  

- Troubleshooting fixes as a result of the participant testing. 

 

7.7.5   Observed Difficulties Using the Digital iEMBRACE Prototype 

 

The IT Specialist advised the researcher MS that the difficulties experienced 

by the participants concerning navigation and orientation through the 

intervention were sometimes present amongst novice users of digital 
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interventions or websites. Typically, such lack of “expertise” in online activities 

in the end-user, and in particular in the participant sample of this study phase, 

arise due to an interrupted forward linear structure (McDonald and Stevenson 

1998). In relation to the iEMBRACE intervention, the participants mostly 

followed a forward, and sometimes backward, linear sequencing of pages. 

This was designed as per recommendations that users with little or no prior 

knowledge in using the web-based system prefer to follow forward and 

backwards a linear fixed path of pages for enhanced and easier usage, and 

for avoiding cognitive overload while learning how to use the web-based 

system (McDonald and Stevenson 1998; Alomyan 2004). However, 

commonly, and while using the iEMBRACE, the participants were following a 

linear path up to a point when they visited a page that was not next in the linear 

logic sequence. Then, the only way to continue the linear sequence was to go 

back a page first, in order to find themselves on the page that would allow 

them to continue forward. In order to reduce the non-linearity of the 

intervention, the IT Specialist together with the researcher MS, designed the 

non-linear pages with reduced amount of navigation buttons. This was done 

in order to “encourage” the user to use the only present button on that page 

that would take them back to the page that would allow continuation of the 

linear interventional pathway Alomyan 2004, p.193). 

  

7.7.6   Limitations of the Study Phase Using TAIs as a Methodology 

 

The use of TAIs created some challenges for the participants, as well as for 

the researchers. The intervention user was expected to avail of the 

intervention fully independently and to try and find a way of going forward with 

the intervention by themselves if unsure how to use it, to simulate independent 

home use. Therefore, the researchers amended the TAI methodology to fit the 

purposes of our study by minimising the researcher’s involvement in the TAIs 

by keeping silent even if a participant was inclined to ask aloud questions in 

seeking assistance from the researchers. This was explained to the 

participants in advance of the commencement of the TAI. However, during the 

TAIs, participants did not really feel alone in the room or interact with the 

iEMBRACE in the way they would do it at home. This served as an aid to the 
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participants as they were seeking assistance from the researchers (which was 

minimised) when they were not sure how to proceed. This assistance seeking 

in some cases caused disruption to the think-aloud flow of thoughts being 

outspoken by the participants and, thus some important new qualitative 

findings might have remained unspoken, which could have limited the findings 

of this study phase (Guss 2018). This intentional lack of responsiveness on 

behalf of the researchers present in the room was perceived by the 

participants as “unnatural” at the start of the TAIs and until the participants got 

used to the process methodology of the TAI – B2: “This is very awkward.”, 

SE2 – “You guys are not allowed to speak to me during this interview, are 

you?”. In order to reduce this awkwardness of the unnatural setting of a TAI, 

the facilitators took a few measures: firstly, a short demonstration exercise was 

performed at the start in order to ensure understanding of the think-aloud task 

(Barnum 2011). Moreover, the participants were informed that a gentle prompt 

would be given to them to keep sharing their thoughts, if they have remained 

silent for a period of approximately half a minute, although this being 

completely natural (Barnum 2011). 

 

During the TAIs the participants were also required to read aloud all the text 

excerpts on the interventional pages that they were seeing and to voice out 

their thoughts in relation to all the content they encountered during their 

interaction with the iEMBRACE, which is a common practice during TAIs (Van 

den Haak et al. 2007). This task was explained by the researchers to the 

participants as a think-aloud simulation. However, the participants viewed it as 

“not the usual thing to do” – N1, comparing it to how they would behave when 

independently using the online resource. As expected, during the TAIs, the 

participants were commonly forgetting to read aloud the texts on the 

intervention pages. Instead, most of the participants were, perhaps 

subconsciously, trying to also perform some of the exercises while working 

their way through the prototype modules, even though it was highlighted to 

them in advance of the TAI that they had to only be concerned with seeing and 

accessing all the information within the prototype modules, rather than 

behaving like real users who would do the exercises while using the 

intervention. This perhaps occurred because the study participants were 
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actual survivors of BC and might have “relived” the initial post-operative 

recovery stages by reading and seeing all the relevant information presented 

in the iEMBRACE.  

 

The possible lack of IT competence of the study participants could have 

potentially limited the depth in which they explored and tested the intervention. 

A potential limitation arising from the reduced IT competence of some users 

was the need for preliminary demonstration before using the platform and 

occasional requests for assistance while using the intervention. This could 

have impacted the TAI integrity because after the demonstration and during 

the provision of any assistance, the participants may have been pre-directed 

on the way to use the intervention, without having to use their own 

understanding on how to progress through it. Example of this were the 

omissions of clicking on links to other pages within the intervention and not 

fully exploring its navigational and functional properties. Moreover, the depth 

of exploration and interaction with the intervention during the TAIs might have 

also been compromised due to the relatively limited time of a scheduled 

meeting as part of a study, compared to the independent unobserved 

interaction that participants could have at their leisure.  

 

 

7.8  Conclusion 

 

The iterative participant involvement throughout the testing study phase 

ensured that changes to the iEMBRACE intervention were tailored according 

to the precise needs of its prospective end-users, thus, increasing its rigour by 

using a structured methodology based on the accumulated experience of the 

authors of the PBA in designing and developing effective and engaging health-

related behavioural change interventions. Moreover, the TAIs methodology for 

usability testing proved its appropriateness by achieving data saturation in 

terms of fewer new suggestions for changes as the TAIs went along and thus, 

achieving the aims of this study phase.  

 



 236 

Table 7. 1 Consolidated Criteria for Reporting Qualitative Studies (COREQ): 

32-item Checklist (Tong, Sainsbury and Craig, 2007) 
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Table 7.2  Think-Aloud Interviews and Testing of Modules 0 to 4  

 

 

Module 
0 

Module 
1 

Module 
2 

Module 
3 

Module 
4 

TAI 1 - N1 - laptop ✔️ ✔️       

TAI 2 - B2 - laptop ✔️ ✔️       

TAI 3 - SE2 - laptop ✔️   ✔️   ✔️ 

TAI 4 - SE3 - laptop     ✔️ ✔️ ✔️ 

TAI 5 - SE4 - iPad tablet ✔️     ✔️ ✔️ 

TAI 6 - SE1 - laptop + 
mobile phone 

✔️ laptop ✔️ laptop ✔️ laptop 

✔️  
mob. 

phone 

✔️  
mob. 

phone 

 

 

Table 7.3  Iterative Cycle of Testing and Modifications to the iEMBRACE 

Modules  

 

Modules being built  
TAI № (with 
participant) 

Modules 
tested during 

the TAI 

Modules 
modified after 

the TAI 

Modules 0 and 1 built before 
the start of the TAIs  

 

TAIs 1 (N1) 
and 2 (B2) 

Modules 0 
and 1 

Modules 0 and 
1 

Modules 2 and 4 were built 
incorporating the new 

suggestions from the 1st and 
2nd TAIs 

 

 TAI 3 (SE2) 
Modules 0, 

2 and 4 
Modules 0, 2 

and 4 
Module 3 was built 

incorporating the new 
suggestions from the 3rd TAI 

 

 TAI 4 (SE3) 
Modules 2, 

3 and 4 
Modules 2, 3 

and 4 

 TAI 5 (SE4) 
Modules 0, 

3 and 4 
Modules 0, 3 

and 4 

 
Saturation of data was reached (COREQ: item 

22) 

 TAI 6 (SE1) 

All modules 
0, 1, 2, 3 

and 4 
All modules 0, 
1, 2, 3 and 4 

Testing and Modification cycle completed  
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CHAPTER 8 

Home Interaction and Evaluation of the iEMBRACE Prototype  
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8.1  Abstract 

 

Chapter 8 describes the testing and evaluation of the intervention. The 

iEMBRACE was tested during an independent user-interaction period of one 

week, in an environment chosen by the five participants, usually their homes. 

The participants in this study phase are the same participants who had earlier 

taken part in a focus group and in the TAIs. The user experience and the 

usability following the home interaction with the intervention were evaluated 

during two online Group Interviews (GIs), with a score 92 out of 100 on the 

System Usability Scale, indicative of above average user experience. Analysis 

of the qualitative data obtained during the online GIs that followed the home 

interaction with the intervention, found that the intervention attracted positive 

feedback for its functionality, contents and appearance, and 10 further minor 

changes were suggested, that were estimated to require between one to three 

hours of IT and researcher input. These final changes will be considered for 

implementation in a future study, not part of this PhD project. 
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8.2 Introduction 

 

The previous chapter of this thesis (Chapter 7) described the TAI testing and 

the development of the digital prototype 4 of the iEMBRACE intervention, 

which resulted in a number of logic fixes, changes and improvements made to 

the prototype navigation and appearance, and some content additions. The 

digital prototype 4 was launched on the Canvas learning management 

platform and was ready to be tested independently at home or at any other 

non-research setting by the study participants who all were survivors of BC. 

 

Remote testing, usually in the form of home interaction with the intervention, 

and Group Interviews (GIs) have been widely used by intervention developers 

(Price et al. 2016; Nyumba et al. 2018; Khairat et al. 2019; Sin et al. 2019). 

These methods allow researchers to use a simulated environment to evaluate 

the usability, adherence and engagement with interventions and their contents 

(Price et al. 2016; Nyumba et al. 2018; Khairat et al. 2019; Sin et al. 2019).  

 

 

8.3 Rationale 

 

This study was designed using a phased methodology in line with the PBA by 

Yardley and colleagues (2015a, b). This chapter describes the last phase of 

this doctoral research project that involved testing of the intervention during 

home interaction and the evaluation of the iEMBRACE during two post-test 

online GIs. The design for this phase was implemented in order to gather 

suggested changes for the final prototype. It is envisaged that further 

postdoctoral research will be carried out on the prototype before testing the 

finished intervention in a formal and larger-scale evaluation. 
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8.4 Aim 

 

The primary aim of this chapter was to describe how the amended online 

prototype of iEMBRACE was field-tested by survivors of BC. Secondary aims 

were: to consider any final changes that may be made before a full-scale 

evaluation of the intervention; and to explore how the usability of the 

intervention was perceived and scored by its users (the study participants). 

Figure 8.1 (the white section) denotes the phase of the overall study that will 

be described in detail in this chapter.  

 

 

 

 

Figure 8.1 Application of the Person-Based Approach to the Development of 

iEMBRACE (the phase described in this chapter is in white) 
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8.5           Methods  

 

8.5.1  Design 

 

The design of the study phase in the current chapter describes the quantitative 

and qualitative findings from the field testing of the intervention and the two 

online GIs. Firstly, the participants undertook home-testing of the prototype 

(field testing) for a period of one week. This was followed by the two GIs to 

gain their feedback after all five participants had completed their one-week 

period of prototype testing. The qualitative findings from the two GIs followed 

the 32-item COREQ by Tong et al. (2007), as per the items from domains 1), 

2) and 3) of the checklist (Table 8.1). The importance of this checklist for 

ensuring the transparent reporting of the qualitative study background, 

methodology, the involved research team members, the results and the 

discussion about the data, has been reported previously in Chapter 5. Items 

23, 25 and 28 were not followed and described in this chapter, since they were 

not applicable to the design of this phase of the study. With regards to item 

23, the GI transcripts were verified by the research team members that were 

present as facilitators at the GIs (IW and NB), instead of the participants 

verifying them. Item 25 was not applicable to this study phase as the data 

analysis of the qualitative findings from the GIs did not involve a coding tree. 

Item 28 was also not applicable to this phase of the study as the participants 

provided feedback on the findings from the previous phase of the intervention 

development and testing. 

 

8.5.2  Participants and Recruitment 

 

The participants (N=5) were the same individuals who took part in the FG and 

the TAIs study phases described in Chapters 5 and 7 respectively, where the 

TAIs took place between December 2019 and February 2020 (COREQ: item 

10). One participant (N1) from the previous study phases was not able to 

participate either in the home-testing phase or in the online GIs phase of this 
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study due to an unforeseen lack of suitable hardware to access the online 

intervention prototype and the online GIs. The researcher did make every 

effort to suggest different devices that the participant could have used, as per 

the protocol for this study phase (COREQ: item 13), however, these efforts 

were not successful, and this participant was considered to have withdrawn 

from the study. 

 

The recruitment procedure for these participants and the inclusion and 

exclusion criteria for recruitment (COREQ: item 16) are described in Chapter 

5. To summarise, a purposeful sampling approach was adopted (COREQ: 

item 10). The participants for the home interaction and the GIs were recruited 

from the Belfast Health and Social Care Trust, the South-Eastern Health and 

Social Care Trust, the Southern Health and Social Care Trust and the Northern 

Health and Social Care Trust (COREQ: item 11).  

 

8.5.3  Home Interaction with the Intervention 

 

8.5.3.1 Data Collection During the Home Interaction 

 

Participants interacted with the intervention at home or any other setting of 

their choice for a period of one week between the 23rd of March 2020 and the 

7th of April 2020. The purpose of that interaction was for the participants to 

independently use and thus, test the intervention in real time. Participants 

were given an access link via email and used their login credentials that they 

had created during the TAIs testing phase described in Chapter 7. To ensure 

easy access to the intervention, each participant received a preliminary 

telephone call from the researcher (MS) to confirm access to the intervention 

was successful. The calls lasted between 15 and 30 minutes and during this 

time the participants also had the opportunity to ask any further 

questions/express concerns prior to the start of this study phase. During the 

call, the researcher ran through the procedure for accessing the intervention 

and some issues were resolved in order for participants to gain access. Such 

issues were blockage of pop-up windows, preventing the intervention to open, 

registration link sent to wrong email address, changing default settings to use 
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the appropriate internet browser for optimal functioning of the intervention. 

Also, during the call, the participants were invited to login to the iEMBRACE 

as many times as they preferred during the one-week period and to access 

any module they wanted. It was highlighted to the participants that they were 

not required to actually perform the exercises within the iEMBRACE, unless 

they wanted to, but to rather focus on accessing as many modules and pages 

within their modules of preference as possible and to test if all the functions 

were working, such as navigation buttons, links to external sources of 

information, all photographic, audio and video graphics. 

 

8.5.3.2  Data Analysis of the Home Interaction 

 

Usage and non-usage were measured by log data analysis (Kelders and van 

Gemert-Pijnen 2013; Van Gemert-Pijnen et al. 2014). Log data analysis can 

provide many meaningful insights regarding the way an intervention functions 

in practice and which of its components (contents and hosting system) should 

be further improved so that its users can gave a greater benefit from using the 

intervention (Kelders and van Gemert-Pijnen 2013; Van Gemert-Pijnen et al. 

2014). The researcher MS had access to daily analytics for tracking 

intervention use. The participants were aware that the researchers could and 

would track their online activity before they started interacting with the 

intervention. Analytics for the following domains were obtained from the online 

platform (Canvas): total weekly page viewing activity, weekly average total of 

pageviews per login, total pageviews for each of the participants, last login 

date within the one-week window, and the most frequently visited pages within 

the iEMBRACE.  

 

8.5.4  Post-Testing Online Group Interviews 

 

8.5.4.1 Developing the Topic Guide for the Online Group Interviews 

 

Due to physical distancing restrictions (part of the Covid-19 guidelines), the 

evaluation of the iEMBRACE intervention was conducted in the form of two 
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online GIs (that is, a change from the planned in-person FG). Online data 

capturing unlike some face-to-face FGs discussing past and intangible 

experiences, occasionally poses some challenges for researchers. For 

instance, if there is no structure to the online discussion and strict abiding with 

the set time limits, this can unnecessarily prolong and dilute the online GI 

(Lobe et al. 2020). Using online GIs imposed a few possible challenges that 

the research team had to negotiate. Namely, anticipated issues were related 

to possible technical and connecting issues during the GIs and the possibility 

for a slightly hindered communication, responses and type of interaction 

between the participants themselves and between the participants and the 

researchers (Lobe et al. 2020). The risk of occurrence of such issues was 

reduced by emailing in advance of the GIs, detailed instructions to the 

participants about the preferred type of devices and internet browser to be 

used during the online GIs. The researcher (MS) also provided technical 

support shortly prior to and during the GIs. Although the GIs were held online, 

we expected that the participants would still encourage each other to share 

their opinions and would start off new themes of conversations while 

interacting with each other. Although the interactions between participants 

were expected to be somewhat different due to online environment, these 

were still an integral part of the GIs and hence, we designed the current study 

phase to involve GIs, rather than individual interviews.  

 

The topic guide was developed based on a recent literature review describing 

evidence for the seven key components of web-design elements that influence 

user engagement and adherence to such web-based resources (Garett et al. 

2016) and the system usability scale (Brooke 1996). Questions in the topic 

guide referred to the user’s experiences while using the iEMBRACE and also 

to metrics such as satisfaction, engagement, usability and adherence to the 

iEMBRACE. The key web-design elements were: 1) purpose of the 

intervention, 2) overall simplicity, 3) navigation, 4) organisation, 5) graphical 

representation, 6) readability and 7) content utility. A question relating to each 

of the seven key web-design elements was asked and the participants 

answered freely and took turns naturally. The topic guide consisted of three 

main sections: a warm-up discussion, a main discussion of the seven key web-
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site components for user engagement and adherence and a quantitative 

survey at the end of the discussion, in the form of a virtual voting on the system 

usability scale (SUS) in order to evaluate the users’ “effectiveness”, 

“efficiency” and “satisfaction”. These metrics assess the usability of an online 

intervention. In-depth information regarding the structure of the interview is 

described below. 

 

8.5.4.2 Procedure for Conducting the Online Group Interviews 

 

The two GIs took place on the 2nd and the 7th of April 2020 and lasted two 

hours and one hour 45 minutes respectively. Prior to the two online GIs, all 

participants were emailed detailed instructions on how to join the virtual 

meeting on the Ulster University’s online platform Blackboard Collaborate, with 

screenshots of the three-click process of joining the meeting. Blackboard 

Collaborate was chosen as a hosting platform for the online GI due to several 

factors: firstly, it is an easy three-click process to join the online meeting, being 

mindful of the various technical abilities of the study participants. Secondly, it 

is a video and audio platform that allowed the researchers to observe the 

verbal and non-verbal communication expressed by the participants during the 

online GIs (Patterson 2006). Thirdly, options such as Zoom, did not (without a 

subscription) provide the two-hour anticipated window for the interview, 

whereas the researchers wanted to ensure they could avail of the whole two-

hours slot, if necessary. Blackboard Collaborate had no time limitation for the 

GI duration and hence, the researchers held the GIs on Blackboard 

Collaborate. 

 

Everyone partaking in the online GIs was advised to log into the online meeting 

platform 15 minutes before the scheduled start of the meeting in order to 

resolve any troubleshooting before the start of the GI. The opening of the 

online GIs aimed to serve as an icebreaker between the participants and the 

researchers (COREQ: item 6). During this initial phase of the GI, the 

researcher MS introduced herself and the other present observer (IW and/or 

NB) (COREQ: item 7).  
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Once the participant had successfully logged on and were ready to start, a 

brief introduction followed and explanation as to what the online GI would 

involve. It was highlighted to the participants that during the GI, they would be 

encouraged to give their critical feedback on the online prototype that they 

used during the home interaction period. Some ground rules were also set, 

such as encouragement for everyone present at the online GI to be in a quiet 

place, away from other people; to switch off ring sounds and alarms and that 

the facilitator would mute the microphone and the video of a participant by the 

if they got a call or a visit by someone else for confidentiality reasons. 

Participants were also reminded that they were free to exit the online meeting 

and stop participating in it at any time if they felt like doing so.  

 

Once all the participants’ questions were answered regarding the GI and once 

the participants’ consent was confirmed for the video and audio recording of 

the session, the online GI was started. Participants were given the choice to 

partake with or without video input during the GI and all five participants chose 

to keep their video on, despite that one had to switch off their camera due to 

weaken internet connection. Initially the participants were asked three “warm-

up” questions related to the home interaction period and more specifically, how 

often they used the iEMBRACE at home, the time of the day they used it and 

on what devices the intervention was used. The online GI then continued with 

seven questions regarding seven essential web design elements most often 

discussed in relation to user engagement and satisfaction, measuring 

intervention usability (Garett et al. 2016). The participants were asked to 

comment on each of the seven questions (the seven key elements for web 

design) taking into consideration their experiences while using the iEMBRACE 

during the home interaction phase. During this discussion, some of the 

intervention pages were shared on screen as a visual aid to facilitate the 

participants whenever they were discussing specific components of the 

intervention. The researchers also had a series of probes with the topic guide 

main components in order to follow a structured and timely approach 

throughout (COREQ: item 17). 
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After the in-depth discussion, the SUS by Brooke (1996) consisting of 10 

statements was used to explore the participants’ opinions of the usability of 

the intervention. The participants were asked to respond to questions relating 

to the usability of the intervention with five options ranging from strongly agree 

to strongly disagree opinions in the form of a Likert Scale (Figure 8.2).  

 

 

 

 

Figure 8.2 The System Usability Scale Voting 

 

The GIs ended with closing remarks by the participants and the researcher 

gave a summary overview of the main points raised by the participants. This 

summary gave the participants the opportunity to express any further 

comments related to the intervention that they had not mentioned before. 

Finally, the researchers thanked the participants for attending the online GI 

and provided them with an e-voucher card as reimbursement for their time.  

 

During the online GIs, the research team members conducting this study 

phase (MS, IW and NB) acknowledged the possibility that discussing sensitive 

topics such as surgeries for BC and post-operative consequences after these 

surgeries could cause distressing and emotional feelings for the participants 
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in this study phase. Therefore, measures were in place (a distress protocol – 

Appendix B) for appropriate support to be provided to the participants in the 

event that participation in the GIs did cause distress, i.e., pausing the GI, giving 

the participant the opportunity to leave the online meeting room for a break or 

or not to come back at all if they wished to, or passing on information implying 

harm to self or to others to the relevant organisations along with follow-up calls 

to the participant as a support mechanism after the GI. The distress protocol 

used for this study phase was the same distress protocol that was used and 

described in the previous chapters of this Thesis (Chapters 5 and 7) with the 

only difference being that the participants were not personally present at the 

meeting but were present online.  

 

8.5.4.3 Post-Testing Online Group Interviews – Data Handling and 

Ethical Implications 

 

The two GIs were audio and video-recorded (COREQ: item 19) and 

anonymised and transcribed verbatim so that the researchers were better able 

to analyse the dynamics and the level of agreement between the participants 

in the online GI due to the qualitative nature of the study phase (Krueger and 

Casey 2014). The researchers ensured that no identifiable information was 

present in their field notes, and GI manuscripts that were subsequently 

analysed and used for the write-up of this study phase. The participants’ 

names as well as any other identifying information, such as hospitals, etc. 

were anonymised. Participants were referred to in the transcripts as SE1, SE2, 

SE3, SE4 and B2, depending on the health and social care Trust that they 

were recruited from. Any other identifying names were also anonymised, for 

example [hospital], [Doctor]. Additionally, all video recordings were strictly 

accessed only by the research team and were stored onto the hosting online 

meetings platform for three months after which time these were automatically 

deleted, as per Ulster University requirements and the General Data 

Protection Regulation (GDPR 2018). The transcribed manuscripts of the 

online GIs were validated by IW and NB. Thus, all analyses were based only 

on anonymised transcripts and the field-notes made by the facilitators. 
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8.5.4.4 Post-Testing Online Group Interviews – Data Analysis 

 

The transcribed manuscripts from the GIs were analysed using a priori coding 

(Saldana 2016) and In Vivo Coding Analysis (Saldana 2016). All seven, key 

web-design elements that were discussed (described above) were set as a 

priori codes. Also, two other a priori codes were added to the topic guide for 

the GI meeting, these were: “Positive experiences during engagement with 

iEMBRACE” and “Negative experiences during engagement with 

iEMBRACE”. Any additional new codes that emerged during the online GI 

meeting were extracted from the transcript of the meeting using In Vivo 

Analysis (Saldana 2016). The In Vivo coding technique is where the 

researcher assigns a label to an excerpt of qualitative data where this label is 

actually a word or phrase taken verbatim from the analysed piece of data, also 

called verbatim coding (Saldana 2016; Manning 2017). 

 

The suggestions regarding new and final changes to the intervention prototype 

were grouped according to pre-set a priori codes: text additions and 

amendments; adding or changing of digital functions; substitutions of text with 

graphics; appearance/interface of the intervention; logic of the intervention. 

These a priori codes align with the a priori codes used to make modifications 

to the intervention during previous phases of the study for the purposes of 

consistency. The proposed changes were also categorised as per the TPB 

three main constructs: – attitudes towards exercising, social norms related to 

exercising and perceived abilities for using an online resource for exercising. 

This was in conjunction with the proposed changes during previous phases of 

the development process, that were also categorised as per the TPB (Ajzen 

2011).  

Subsequently, the final proposed changes were reviewed by the research 

team and an estimate of the researchers’ and IT Specialist input was 

calculated in terms of working hours required for finalising the intervention. 

However, these changes were not applied to the intervention prototype due to 

limitations in time and resources for the fulfilment of this PhD project, but only 
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described as changes to be considered for the final intervention prototype five 

during subsequent post-doctoral research activity.  

 

The results from the SUS scale were calculated as per the guidance in order 

to achieve a score out of 100 (Brooke 1996). To calculate the SUS score, first 

the score contributions from each item were calculated and multiplied by the 

number of respondents who chose that option. Each item's score contribution 

ranged from 0 to 4. For odd-numbered items, the score contribution was their 

position minus 1 multiplied by the number of respondents who chose that 

option. For the even-numbered items, the scoring was 5 minus the position 

number multiplied by the number of respondents who chose that option. 

Finally, the sum of all scores was multiplied by 2.5 and the number was divided 

by 5 (the number of participants) to obtain an average overall value of system 

usability. Only an average overall value for system usability was scored since 

the voting was anonymous and individual scores could not be analysed 

separately. The better overall score depicted, i.e. closer to 100, the better 

usability of the intervention (Brooke 1996). The interpretation of the SUS 

scores for all participants collectively was conducted as per the curved grading 

scale by Sauro and Lewis (2016) which is consistent with the established 

industrial practices for evaluating user experiences (Lewis 2018) where a 

result of 80 and above denotes “above average user experience” (Lewis 

2018). 

 

 

8.6  Results 

 

8.6.1 Participant Characteristics  

 

Five Caucasian female participants (SE1, SE2, SE3, SE4 and B2) took part in 

the home interaction with the intervention and the two GIs, where SE2, SE3, 

and SE4 attended one GI and SE1 and B2 attended the other. The detailed 

demographic, surgical and socio-economic characteristics of the participants 

are described in section 5.6.2.1 in Chapter 5 and in Table 5.6. 
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The majority of the participants (four out of five) had ongoing MSK problems 

as a result of their surgeries at the time of the GI: SE2 – cording, SE4 – “a lot 

of pain”, SE3 – “some pain every now and again” at the breast site and under 

the arm, B2 – “a lot of problems with reaching up high”.  

 

8.6.2  Home Interaction With the Intervention 

 

Five participants used the intervention for a chosen period of one week 

between the 23rd of March 2020 and the 7th of April 2020 at non-research 

settings chosen by the participants within Northern Ireland. All participants 

reported that they had used the intervention at their homes. 

 

The frequency of use during the test week ranges from 4 times (B2) to twice 

(SE3) with the remaining three participants logging in 3 times (SE1 SE2 SE4). 

The most common time of the day that the intervention was used was the 

evening (SE2, SE3, B2). SE1 and SE4 used it during the day to “fit it in” 

between their working tasks. The most common devices during the home 

interaction were an iPad (SE2, SE4) and on a mobile phone (SE2, B2). Other 

devices that were used for the intervention were a kindle tablet (SE3), and a 

laptop (SE1). 

 

The total weekly page viewing activity is shown in Table 8.3. The average 

number of pages visited per session varied between 5.1 pages and 11.1 

pages. The total number of pages viewed for the duration of the home 

interaction period was 203 pages viewed by five participants in a total of 15 

login sessions. The total number of pages viewed by one participant during 

their home interaction (Table 8.4) varied greatly between 21 and 51 pages. 

The participant B2, who logged in the most times throughout their week of 

home interaction (four times), visited the greatest overall number of pages 

(n=51).  

 

As shown in Table 8.5, the pages containing exercises were visited twice as 

frequently (104 visited pages) compared to the intervention pages that only 
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contained general textual information about exercising, lifestyle and the 

surgery and its complications (48 visited pages). The other two most frequently 

visited pages were the home/menu page (33 visits) and the progression of 

exercising page (18 visits) for the duration of the usage by the five participants. 

 

8.6.3  Post-Testing Online Group Interviews 

 

8.6.3.1 Key Web-Design Elements  

 

During the online GI, the researchers asked the participants to comment on 

each of the seven questions regarding the essential web design elements that 

affect user engagement, satisfaction and intervention usability (Garett et al. 

2016). 

 

1) The purpose of the intervention – a few main themes emerged in relation 

to the purpose of the intervention. It was perceived as a mechanism that would 

help patients prevent functional post-operative complications. Another role of 

the intervention was expressed as a tool that would help survivors of BC to be 

more proactive in their post-operative recovery instead of passively relying on 

healthcare services to be delivered to them (SE2, SE3). Being able to take 

control by using the intervention was seen as a motivating factor for a faster 

recovery. The role of the intervention was also perceived to be very beneficial 

in the long term after surgery as a resource to use months and years after the 

surgery (SE3, SE4). Other participants (SE1, B2) saw the intervention as a 

means of progression of their recovery. Interestingly, B2 assumed that the 

iEMBRACE was a means to her own progressed recovery after the surgery. 

Similarly to B2, SE1 adopted the intervention as a tool with a progressive 

structure aiming to enhance post-operative MSK recovery and she perceived 

the iEMBRACE as a structured tool that would guide her progression. The 

purpose of “self-sufficiency” was also noted by one participant (B2), who 

however, thought that iEMBRACE did not negate the need for the regular post-

operative care and consultations that are provided to people after BC surgery, 

but rather defined the intervention as a “positive add-on to it”.  
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2) Overall simplicity – the user-friendliness of the intervention was noted by 

all of the participants (SE1, SE2, SE3, SE4, B2), defining the iEMBRACE as 

“very easy”, “very clear” and “very concise”. 

 

3) Navigation – navigation was described as “very easy” using the relevant 

resume, forward and backward buttons (SE2, SE3, SE4) and the upper corner 

menu (B2). However, the initial orientation within the intervention was 

described as slightly challenging for one of the participants (SE2). 

 

4) Organisation – the organisation of all paragraphs was defined as clear 

and not too prescriptive and was compared to following a recipe (SE3). The 

progression of the intervention was deemed essential for the logical 

organisation of it (B2). Overall, all participants found it easy to orient 

themselves around the intervention, with the exception of how to transfer from 

the pathway for patients who are less than six weeks post-surgery, to the 

pathway for more than six weeks after surgery (SE1, SE2, B2). This difficulty 

was expected to be experienced by the participants, since the researcher MS 

wanted to explore whether or not the study participants would manage to orient 

themselves around and navigate through the intervention without any 

preliminary instructions on how to use it. 

 

5) Graphical representation – participants confirmed that they had 

encountered exercise pages without actual exercise videos. The participants 

were informed that only a small part of the exercise demonstration videos were 

filmed in order to gain feedback and suggestions for improvements to the 

videos prior to filming the remaining videos. One participant (SE2) commented 

and praised the way the videos were filmed: with “clear focus” and with “good 

lighting”, and thus making the videos look “professional”. The participants were 

prompted by the researcher (MS) to provide some feedback on the 15-minute 

exercise routine video that was filmed and added after some initial feedback 

of participants. One of the participants (SE3) found the video too long to watch, 

however, not because of a lack of time, but rather, because she did not see 

an indication regarding the length of the video. Moreover, SE2 and SE3 

confirmed that they would also probably only watch the long exercise routine 
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video once in order to understand what a typical exercise routine should look 

like, without the need to watch it again. The purpose of the long exercise 

routine video was perceived by some of the participants to give the user an 

option of choice between watching numerous short exercise videos or 

watching one lengthy exercise routine one (SE3, SE4). However, some 

participants (SE1, B2) expressed their preference for the long video routine, 

rather than the short exercise videos, because they liked having a daily routine 

to just play on a digital device and to follow it. The most commonly suggested 

length of the routine exercise video was 15 minutes (SE1, SE3, B2), however, 

suggestions for slightly shorter (10 minutes) and slightly longer (20 minutes) 

video routines were also given. The colour schemes were described as 

appropriate for the purposes of the intervention (SE2, SE3). SE3 also praised 

the presence of different colour schemes for the exercises throughout the 

different modules. No negative remarks regarding the resolution or quality of 

the included graphical materials were expressed by the participants. None of 

the participants noted any difference in the quality between the professionally 

filmed videos and those filmed with a mobile phone camera. With regards to 

the models within the demonstration videos and images, the study participant 

(SE3) gave her preference for a fit gym-goer type of person to demonstrate 

the exercise videos. The participants (SE2 and B2) reported their preference 

for an older female in casual everyday clothing, that would be a stereotypical 

representative of the population with BC. 

 

6) Readability – a formal check for the readability score of the text in the 

intervention was not deemed necessary due to the numerous contents checks 

during the previous developmental phases of the intervention. However, all 

participants defined the reading age level of the contents as “appropriate”, 

“clear”, “simplified” and “easy to follow”. One participant (SE3) recommended 

from her working experience that the graphics of the intervention should 

comply with the needs of the potentially visually impaired users of the 

intervention, in terms of colour schemes and size of text fonts, although the 

participant highlighted that she did not personally experience any issues 

related to that. All participants acknowledged that all featured information was 

very “clear” and easy to read, without overload of overly technical and 
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complicated information. However, most participants did point out that they 

would probably not read all the information included, but rather, the 

introductory paragraphs only (SE1, SE3, B2). SE1 and B2 appreciated the 

presence of voice-over for the visually impaired people. 

 

7)  Content utility – the content was evaluated to be of “good and clear 

quality” (SE4) and “relevant” for long-term usage, even months and years after 

the breast surgery (SE3). The content was perceived as reputable and coming 

from a trusted source, as the information and the videos were presented by a 

uniformed healthcare professional (SE1, SE3, SE4, B2). It was defined as very 

“professional”, “reassuring” and compared to a physiotherapy consultation, 

with most of the participants preferring a clinical setting for the video, rather 

than a gym-like setting. The content was also defined as relevant for people 

of different ages and genders (SE2). Two participants mentioned that the 

contents of the iEMBRACE contained information that they would have initially 

searched for on Google (SE3, SE1) and so they found it very useful to have 

such a variety of information in one place. 

 

8.6.3.2 Usability Scores From the System Usability Scale 

 

The overall SUS score of the intervention was 92 out of 100, based on the 

scores given by five participants and can be interpreted as “above average 

user experience” (Lewis 2018) and as A+ grade, which is the highest grade 

according to the curved grading scale by Sauro and Lewis (2016) for 

interpreting and quantifying the SUS results.  

 

The individual scores to each of the 10 items of the SUS are summarised in 

Table 8.6.  An overall of eight out of 10 items received feedback that is 

indicative of a positive user experience. A unanimous opinion by the 

respondents was achieved on three of the items, indicating positive feedback: 

all participants strongly agreed that they would like to use the system 

frequently and that they all found it easy to use. All participants also strongly 

disagreed that the intervention was cumbersome to use. The participants 
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unanimously agreed or disagreed with another five items (items 2, 5, 6, 7 and 

9) by scoring similar (adjacent on the scale) responses. 

 

Only one item (number 4) received opposing opinions, and this was the 

participants’ perceived need of technical support for using the intervention, 

that is, that although most of the participants would not need technical support, 

indicated that this support would be required. Regarding item 10, most of the 

participants indicated that they disagreed or remained neutral regarding the 

need for having to learn a lot of new things before being able to use the 

intervention, which again indicated a prevailing positive response to the 

intervention.  

 

8.6.3.3 Usability – Other Relevant Feedback on the iEMBRACE  

 

Participants suggested that as there had been a lack of, or reduced, 

physiotherapy treatment after surgery, the iEMBRACE was strongly 

welcomed. The iEMBRACE was perceived as a great addition to the 

physiotherapy services that patients usually receive after their breast surgery 

(SE1, SE2, SE3, B2) because of the different modes of delivering the 

intervention, i.e. not just a single page of exercises, but three different modes 

of delivery (written text, illustrative images and demonstration videos).  

 

The intervention was closely linked to increasing motivation for exercising, and 

this was highlighted by most of the participants (SE1, SE2, SE3, B2). The 

specificity of the exercises addressing the user’s specific MSK issues was one 

of the main motivators for exercising. One participant (SE1) also mentioned 

that the motivation for exercising could depend on how physically demanding 

the breast surgery was for the patient, giving herself as an example. The 

participant had undergone two surgeries, the first of which was less invasive 

and the second which was a breast reconstruction. After her less invasive 

surgery, she stated that she was more inclined to exercise her shoulder and 

arm, whereas the physical consequences of the second surgery reduced her 

motivation for exercising due to pain and reduced function. In relation to that 

theme, another participant (B2) supported it by adding that motivation for 
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exercising might also depend on the stage of treatment that an individual is at. 

B2 highlighted that the treatment cycles of chemotherapy and radiotherapy 

immediately after surgery may have numerous side effects that could reduce 

motivation for exercising to facilitate MSK recovery post-operatively. 

 

During the online GIs, none of the participants mentioned having benefitted 

from or having utilised the automatic email reminders and the printing option 

for providing the participants with a hard copy of whatever intervention section 

they would like.  

 

An important contributor to the positive experience of using the iEMBRACE, 

as reported by the participants was the self-rewarding feature of the 

intervention when one would “tick” to indicate that they had completed the 

exercise resulting in receiving a visual reward (a green “well done” label, SE2, 

SE3, B2  

 

All participants expressed appreciation for the intervention and some made 

suggestions with regards to making it widely available and distributed to 

hospital patients immediately pre and post-surgery (SE1 and SE2). 

Participants reported that they were really pleased to see their previous 

involvement in the intervention development phases reflected in the changes 

to the intervention that were subsequently made. 

 

No negative experiences while using the intervention were noted by the 

participants, apart from highlighting that at the time of their treatments, the lack 

of such an intervention has probably contributed to the presence of their 

recurrent MSK shoulder and arm problems as a result of their breast surgery.  

 

8.6.3.4 Suggestions for Final Changes to the Intervention Prototype 

 

The proposed changes (as shown on Table 8.7) were categorised and 

analysed as per the pre-set a priori codes for intervention changes used in this 

phase of the intervention development as well as in the previous intervention 
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development and testing phases, described in Chapters 5 and 7. The most 

common suggested change type was text additions and amendments, for six 

out of the 10 proposed changes. The most common category of proposed 

changes as per the TPB was the perceived abilities for using an online 

resource for exercising (for five of the 10 suggested changes) which showed 

that the participants were mainly concerned with whether or not they would 

have the skills to use the intervention. The proposed changes were mostly 

estimated to require between one to three hours of IT and researcher follow-

up input. However, there were two changes that were estimated to require 

between four to five hours of future input, which can be considered as 

significant changes to the intervention. 

 

Text additions and amendments – SE2 suggested that the FAQs section and 

in particular, the answer to the question “Why bother to do the exercises?” 

should strongly emphasise the consequences of not doing the exercises after 

a BC surgery. Another suggested change was to include a clear instruction for 

the users as to how they would switch using the intervention from the pathway 

of less than six weeks post-operatively to more than six weeks after surgery. 

Instructions highlighting that the user would need to select the “restart” button 

when logging in again, instead of the “resume” button (SE1, SE2, B2) were 

suggested as a useful addition. The long exercise video contained an error in 

the use of the word “non-stick” surface, instead of “non-slippery” surface, as 

noted by two of the participants (SE1 and SE2). SE3 and SE4 suggested the 

inclusion of some more resources of information, such as information about 

local support groups (SE3) and information about the Macmillan Move More 

programme for survivors of cancer (SE4). There was also a suggestion to 

remove the animation of an exercising male character on a few of the 

exercising pages. 

 

Adding or changing of digital functions – no suggestions related to this 

category were given by the participants. 
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Substitutions of text with graphics – B2 suggested removing the existing words 

(such as “continue”) under the demonstration images, as the images were self-

explanatory in her opinion.  

 

Appearance/interface of the intervention – the sound level of some of the 

videos was reported to be too low and in others, the background music was 

too loud (SE2). One participant suggested for all sound levels of the featured 

videos to be equalised. One participant also suggested the inclusion of an 

indicator showing the length of the long exercise routine video (SE3).  

 

Logic of the intervention – It was noted by a participant that the system 

sometimes would not retain the status of completion of the exercises (B2). 

Therefore, the IT Specialist would need to examine the integrity of the logic of 

the self-tick component of the iEMBRACE. 

 

 

8.7 Discussion 

 

A total of five female participants evaluated the iEMBRACE during two online 

GIs, commenting on their experiences and impressions of the intervention 

during a home interaction period of one week. The home interaction totalled 

15 login sessions by the participants, viewing a total of 203 pages. The total 

number of pages viewed per participant for a period of one week varied greatly 

between 21 and 51 pages. The user experience and the usability of the 

intervention were rated with a score 92 out of 100, indicative of above average 

user experience. The intervention attracted a lot of positive feedback for its 

functionality, contents and appearance with a small list of 10 changes 

suggested during the course of two online GIs. The majority of these changes 

were considered to be minor, requiring between one to three hours of IT and 

researcher input, and all of the changes will be considered for implementation 

in a future study. 
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8.7.1  Home Interaction: Frequency of Usage, Most Visited Pages 

 

The researcher MS measured the number of login sessions per participant, 

the total number of visited pages per participant and the average number of 

visited pages per login session. These are useful outcomes to be analysed by 

intervention developers in order to gain a reliable insight regarding the dose-

response relationship between usage and other outcomes, such as usability, 

engagement, adherence, and satisfaction with the intervention (Donkin 2013). 

The average pageviews per session ranged between 5.1, and 11.1 pageviews 

on average during the three separate weeks that accommodated the one-

week usage window for each of the participants. This average number of 

pageviews is similar to the one observed by Crutzen et al. (2013) in their study, 

with an average pageviews number of 6.5 pages per session. 

 

8.7.2  Intervention Features 

 

Regarding the different colour codes that were used for the different modules, 

the participant B2 recalled the different modules based on their colours, rather 

than their names – “the purple module”, which she suggested made it easier 

for her to remember components of the intervention and to navigate through 

it. Moreover, the usefulness of the different colour codes for the different 

modules is supported by evidence by Craig et al. (2018) defining them as an 

enhancement of the user’s learning and recognition skills. 

 

The long exercise video was suggested to be included in the intervention as a 

daily routine video during a previous phase of the intervention development. 

After this suggestion was given, the structure and possible contents of such a 

video were further researched from a physiotherapy clinical point of view.  The 

aim was to create a balanced exercise routine that included a variety of 

exercises (stretching and strengthening; warm-up and cool-down) across 

different muscle groups. Not exploring and not performing the rehabilitative 

exercises for all muscle groups can potentially result in the rehabilitation 
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outcomes being sub-optimal and the iEMBRACE not being used to its fullest 

potential. The inclusion of this exercise routine video was also necessary in 

order to resolve the potential implications for the users not having this 

balanced exercise routine if they only chose to do a few exercises that they 

felt were helpful, due to finding it burdensome to constantly have to switch to 

a different exercise. Therefore, the inclusion of a well-balanced start-to-finish 

exercise routine in the form of a ready-made product was deemed as a 

valuable attribute to the intervention that would reduce efforts around decision 

making for the participants. In the next version, it is likely that further exercise 

routines will be included that are specific to the acute or long-term recovery 

phases after the breast surgery. This will give variery yet maintain a clinically 

sound balance between stretching and strengthening exercises for the 

different muscle groups. 

 

Interestingly, some participants perceived the long video as an option that they 

would choose if they had substantial amount of free time and pointed that they 

would choose to use the short one-minute exercise videos if their time for 

exercising was limited. However, only one participant (SE4) noted the 

rationale for including the video as an everyday aid to help the user to do their 

daily routine. The participants gave different opinions of the optimal length of 

the video routine as some preferred it to be 10 minutes long, whereas others 

expressed an opinion that the video exercise routine could last for about 20 

minutes. The literature in the field of post-operative short-term and long-term 

upper limb exercising shows that the optimal duration for daily exercising in 

the acute post-operative stage is 10 to 15 minutes per session (McNeely et al. 

2010), whereas the most common duration of long-term exercising for 

strengthening and range of motion sessions is to be 20 to 30 minutes per day 

(Cheema et al. 2008; Chan et al. 2010; McNeely et al. 2010; Pastakia and 

Kumar 2011). Viewing the fact that the exercise video was designed to include 

exercises for both, short- and long-term exercising, its length was designed to 

be 15 minutes in order to be suitable for both groups of users, for less than 

and more than six weeks after breast surgery. Moreover, literature has shown 

that the shorter the videos are, the more engaging (Guo et al. 2014), focused 

and time efficient they are (Park and Song 2017). User engagement steeply 
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decreases from the sixth minute onwards and continues to decrease even 

more after the twelfth minute of a video (Guo et al. 2014), so we will keep the 

15-minute video in the next version and will test that with a new sample. 

 

There was a comment from one of the participants (SE2) rating the videos as 

professional, with good focus and lighting in all of them, without, however, 

knowing at the time of usage that only some of the videos were filmed with 

professional equipment and by professional videographers. However, even 

when prompted during the GIs, none of the participants, made any comments 

or noticed any differences between the videos that were filmed with non-

professional and those filmed with professional equipment. This observation 

raises the question for future intervention developers as to for the justification 

for investing in professional filming of any intervention videos, especially as 

other devices, such as mobile phones, can include high quality cameras. This 

issue is something that can be discussed in the follow-up development, as 

there may be formatting or technical issues that might require one format over 

another.  

 

This study phase found that some participants preferred the model in the video 

to look like a gym-goer, but others preferred an older female model, 

resembling the typical stereotype for a survivor of BC. The future developers 

of the final phase of iEMBRACE should address this by including a number of 

different models and continuing to involve participants to evaluate these 

different models and thus ensuring that the participants’ needs, and 

occasionally differing opinions will be addressed more accurately (Yardley et 

al. 2015a, b). The current iEMBRACE version incorporated videos that would 

satisfy both preference types – with various models of different ages, with 

different body types and with different clothing in terms of gym clothing and 

more casual daily homewear. This option is supported by Harder et al. (2017) 

whose qualitative findings regarding the developments of an intervention for 

survivors of BC also supported the use of models of different ages with an 

“everyday look” in order to engage a wider spectrum of intervention users. The 

participants in the study by Harder et al. (2017) also, like the participants in 

the current study, suggested that different video models with casual looks 
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helped them to more easily identify themselves with the model in the 

intervention and to follow the instructions in the videos. 

 

The reminders function is a well-known behavioural change technique for 

improving adherence and engagement with an intervention (Michie et al. 

2013). Once the participant had been registered for the iEMBRACE, they 

would have received regular email reminders, for which they were instructed 

during the registration process. This reminder function, however, was not 

acknowledged by the participants during the GIs. This could be due to the fact 

that the intervention was tested only for one week. Further, the printing option 

was also incorporated into the intervention due to some literature supporting 

the variety in delivery modes of a health-related information, including web-

based and paper-based modes of delivery (Marshall et al. 2003; Foster et al. 

2016; Melissant et al. 2018). This function was also included based on the 

participants’ feedback from the building and testing phases, who suggested 

that being able to print some summary of the exercises or information to read 

with them would provide them with greater flexibility to use the intervention. 

However, this function was also not mentioned or acknowledged by any of the 

participants during the GIs which raised the question if that function was 

needed at all. Perhaps, a better engagement with these functions would have 

occurred if the researchers had guided the participants in advance through the 

available functionality within the iEMBRACE. Nevertheless, this was 

intentionally not done by the researchers since the interaction with the 

intervention is entirely self-management, free from any researcher input, in 

order to test how well the participants would orient themselves within the 

intervention and make use of its functionality, without it being actively used in 

a healthcare professional’s practice. 

 

With regards to the contents of the iEMBRACE, some suggestions for the 

inclusion of more resources for signposting were made by two of the five 

participants (SE3 and SE4). However, the majority of the participants (SE1, 

SE2, SE3, B2) perceived the amount of information included as quite 

extensive. Some of the participants shared that they might not necessarily 

read all information that is within a given resource, as they did not do so while 
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interacting with the iEMBRACE (SE1, SE3, B2). This finding was supported 

by the number of exercise pages visited (N=104), compared to the nearly 

halved number of information and advice text pages (N=48) that were visited. 

Moreover, other authors of self-care interventions have also found that their 

exercising sections have attracted more engagement by users than any other 

sections within their interventions (Glasgow et al. 2011; Nelson et al. 2016). 

Therefore, an intervention developer should consider preventing their 

intervention users from information overload and consider that some users 

may not read it at all (Christensen and Mackinnon 2006) and should also 

consider the types of the most and the least visited intervention pages and the 

time that the intervention users can invest in reading these pages. 

 

8.7.3  SUS Scores 

 

The SUS questionnaire was used in order to quantify the intervention users’ 

experiences which are generally closely related to intervention engagement, 

adherence and satisfaction (Lewis 2018). The scores were interpreted and 

graded using the curved grading scale by Sauro and Lewis (2016) which 

provides a result in letter grades, which can easily be presented to non-

specialist audiences and stakeholders (Kung 2017). The score of 92 out of 

100 indicates a letter grade of A+ (Sauro and Lewis 2016), which according to 

another benchmark grading denotes an above average user experience 

(Lewis and Sauro 2018). A score above 90 and above points can be rare to 

achieve (Sauro and Lewis, 2016). The scale by Sauro and Lewis (2016) is 

considered as a very accurate tool for interpreting SUS scores (Kung 2017) 

compared to a previously common grading scale by Bangor et al. (2009), 

where even a study achieving a grade A, was classified as “acceptable”.  

 

8.7.4  Key Web-Design Elements 

 

A small number of the sub-components of the seven, key web-design 

elements that were discussed during the GIs (Garett et al. 2016) were not 

mentioned and hence, not discussed with the participants (shown in Bold, 
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underlined Italics). This occurred because the researchers only prompted the 

participants to consider some of the sub-components of the key elements, 

giving them as an example. For future practices in exploring user experiences 

using these seven key web-design elements and their sub-components, it can 

be recommended to prompt the participants to discuss all sub-components by 

listing them to the participants. This is because there could be important user 

experience insights that could be omitted, for instance, important functional 

features, such as a search option or the subject headings, language simplicity 

and grammar which all could influence readability and usability of the web-

resource (Garett et al. 2016).  

 

 

8.8  Conclusion 

 

The continuous participant involvement throughout the field-testing period via 

home interaction and the online GIs phase of the study ensured that the aims 

of Chapter 8 were achieved. The usability of the intervention was tested in a 

real-time simulated environment as a result of which the participants shared 

numerous positive user experiences, defining the intervention as accessible, 

engaging, user-friendly and a needed long-term solution to self-management 

exercising as a means to recovery and prevention of further MSK issues after 

surgery for BC. A short list of minor final changes to the intervention were also 

suggested which can be further implemented in a post-doctoral project which 

would allow the full transition of the iEMBRACE prototype to a completed 

version of the intervention ready for a larger-scale evaluation.
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Table 8.1 Consolidated Criteria for Reporting Qualitative Studies (COREQ): 

32-item Checklist (Tong et al. 2007) 
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Table 8.2 System Usability Scale Score Ratings 

 

SUS Score 
range Grade 

84.1–100 A+ 

80.8–84.0 A 

78.9–80.7 A- 

77.2–78.8 B+ 

74.1–77.1 B 

72.6–74.0 B- 

71.1–72.5 C+ 

65.0–71.0 C 

62.7–64.9 C- 

51.7–62.6 D 

0.0–51.6 F 

 

 

 

Table 8.3 Total Weekly Page Viewing Activity 

 

Week Start 
Participants 

Total 
Avg PageViews 

per session Pageviews 

23 Mar 2020, 00:00 GMT 

5  

6.333 57 

30 Mar 2020, 01:00 BST 11.111 100 

6 Apr 2020, 01:00 BST 5.111 46 

 

 

Table 8.4 Total Pageviews for Each Participant 

 

Study participant ID Last pageview time Pageviews 

SE1 07-Apr-20 49 

SE2 02-Apr-20 50 

SE3 01-Apr-20 32 

SE4 01-Apr-20 21 

B2 06-Apr-20 51 
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Table 8.5 Page Visits During the Home Interaction 

 

Page visited in 1-week period between 23.03-07.04.2020 Number of visits 

Total Number of logins   15 

Total Pages visited 203 

Total Exercise Pages visited 104 

Total text pages visited 48 

Menu/home page total visits 33 

Progression page visited 18 

 

 

Table 8.6 Scores from the System Usability Scale 

 

System Usability Scale (scored 
points) 

Participant 
SE1 

Participant 
SE2 

Participant 
SE3 

Participant 
SE4 

Participant 
B2 

Total 
Points 

Subtracted 
values 
X 1-5 

Calculate
d values 

Calculated 
values 

1. I think that 
I would like to 

use this 
system 

frequently 

STRONGLY DISAGREE 
(1) 

  
         

 
 

184 for 5 
participants 

 
184/5= 

36.8/partici
pant 

 
 

36.8x2.5= 
 

Total 
Average 

SUS Score 
per 

participant 
92 

DISAGREE (2) 
  
  

      

NEITHER AGREE OR 
DISAGREE (3) 

    

AGREE (4)        

STRONGLY AGREE (5)  ✓✓✓✓✓ 25  25-5 20 

2. I found the 
system 

unnecessarily 
complex 

STRONGLY DISAGREE 
(1) 

 ✓✓✓✓ 4  20-4 16 

DISAGREE (2) ✓   2 5-2 3 

NEITHER AGREE OR 
DISAGREE (3) 

        

AGREE (4)          

STRONGLY AGREE (5)          

3. I thought 
the system 
was easy to 

use 

STRONGLY DISAGREE 
(1) 

         

DISAGREE (2)          

NEITHER AGREE OR 
DISAGREE (3) 

    

AGREE (4)        

STRONGLY AGREE (5) ✓✓✓ ✓✓ 25  25-5 20 

4. I think that I 
would need 

the support of 
a technical 

person to be 
able to use 
this system 

STRONGLY DISAGREE 
(1) 

 ✓ 1  5-1 4 

DISAGREE (2)  ✓✓✓ 6 15-6 9 

NEITHER AGREE OR 
DISAGREE (3) 

       

AGREE (4) ✓  4 5-4   1 

STRONGLY AGREE (5)          
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Table 8.6 (Cont’d) Scores from the System Usability Scale 

 

System Usability Scale (scored 
points) 

Participant 
SE1 

Participant 
SE2 

Participant 
SE3 

Participant 
SE4 

Participant 
B2 

Total 
Points 

Subtracted 
values 
X 1-5 

Calculate
d values 

Calculated 
values 

5. I found the 
various 

functions in 
this system 
were well 
integrated 

STRONGLY DISAGREE 
(1) 

        

184 for 5 
participants 

 
184/5= 

36.8/partici
pant 

 
 

36.8x2.5= 
 

Total 
Average 

SUS Score 
per 

participant 
92 

DISAGREE (2)         

NEITHER AGREE OR 
DISAGREE (3) 

    

AGREE (4)  ✓  4 4-1   3 

STRONGLY AGREE (5) ✓✓✓✓ 20  20-4 16 

6. I thought 
there was too 

much 
inconsistency 
in this system 

STRONGLY DISAGREE 
(1) 

✓✓✓✓ 4  20-4 16 

DISAGREE (2)  ✓ 2 5-2 3 

NEITHER AGREE OR 
DISAGREE (3) 

       

AGREE (4)         

STRONGLY AGREE (5)         

7. I would 
imagine that 
most people 

would learn to 
use this 

system very 
quickly 

STRONGLY DISAGREE 
(1) 

       

DISAGREE (2)        

NEITHER AGREE OR 
DISAGREE (3) 

    

AGREE (4)  ✓✓ 8  8-2  6  

STRONGLY AGREE (5)  ✓✓✓  15 15-3   12 

8. I found the 
system very 

cumbersome 
to use 

STRONGLY DISAGREE 
(1) 

 ✓✓✓✓✓  5 25-5   20 

DISAGREE (2)     

NEITHER AGREE OR 
DISAGREE (3) 

       

AGREE (4)        

STRONGLY AGREE (5)         

9. I felt very 
confident 
using the 
system 

STRONGLY DISAGREE 
(1) 

       

DISAGREE (2)        

NEITHER AGREE OR 
DISAGREE (3) 

     

AGREE (4)  ✓ 4  4-1 3 

STRONGLY AGREE (5)  ✓✓✓✓ 20  20-4  16  

10. I needed to 
learn a lot of 

things before I 
could get 

going with this 
system 

STRONGLY DISAGREE 
(1) 

 ✓✓ 2  10-2 8 

DISAGREE (2) ✓✓ 4 10-4 6 

NEITHER AGREE OR 
DISAGREE (3) 

 ✓ 3  5-3 2 

AGREE (4)        

STRONGLY AGREE (5)        

 

Overall sum 184 x 2.5 = 460. 460/5 = 92 average overall SU score 

 

 



 271 

 

Table 8.7 Suggested Changes From the Online GIs 

 

 

Change 
# 

List of proposed CHANGES based 
on the FGs 2 and 3 from 02/04/2020 

and 07/04/2020 

 
Category of 

changes 

Category 
as per 
TPB 

Research 
/ IT input 
required 
(hours) 

1 

Explaining why exercises are important - 
having a consequences, and in the 

“frequently asked questions” there was a 
“Why bother” question 

Text additions 
and amendments 

As 
 

1 hour 

2 
Explaining in the “Less than 6 weeks” 

module how to and when to access the 
“More than 6 weeks” Module 

Text additions 
and amendments 

PAs 1 hour 

3 
Future versions to be with a LARGE print as 

well for visually impaired 
visuals PAs 

4-5 
hours 

4 
The sound level wasn't consistent on a lot 

of videos – to be fixed 
Audio fix PAs 

4-5 
hours 

5 
Currently not present, an indication of how 

long the Long video is going to be 
Text additions 

and amendments 
PAs 

2-3 
hours 

6 
Add some further links to BC websites and 

BC support-groups, the “Move More” 
program 

Text additions 
and amendments 

As 1 hour 

7 
Add / Highlight more info about generally 

keeping active 
Text additions 

and amendments SNs 
2-3 

hours 

8 
The green “done” status of the exercises did 

not remain green after logging in and out 
from some other exercises. 

IT fix PAs 
2-3 

hours 

9 
To highlight even more that the specific 
exercises are good for specific problems 

after specific surgeries 

Text additions 
and amendments 

As 
2-3 

hours 

10 
Remove the animated male character in 

some of the exercise pages 
visuals SNs 1 hour 

 

TPB categories: As – “attitudes towards exercising”, SN – “social norms related to exercising”, PAs – “perceived 

abilities for using an online resource for exercising”. 
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Table 8.8  Participant Feedback on the Key Web-Design Elements  
 

Essential web design 
elements in relation 
to User Engagement 

Participant SE1 Participant SE2 Participant SE3 Participant SE4 Participant B2 

1. Purpose 
– what do 

you think is 
the purpose 

of the 
iEmbrace? 

Unique identity    

- “The different ways to 
access it”; 
- You can take it anywhere 
you want 

- “I think very good. 
Yeah, I mean, I 
haven’t seen stuff like 
that before, so, you 
know I can't compare.” 

  

Intended 
purpose of 
visiting / 

expectations 

-“It's all about, getting your 
mobility back and getting 
strength back.” 
-   

- Problems with arm, 
cording – so the exercises 
in iEmbrace would be 
ideal; 
- “The main purpose would 
be linked to providing you 
with a mechanism of 
avoiding complications 
further down the line”. 

  
 Never had Physio, so 
iEMBRACE would be 

very welcome  

- “For me it would be about the initially 
after the surgery, it would be about 
starting to get mobility back. For me, that 
would have been really reassuring”; 
- “The purpose for me of the app is for 
you also to be quite self-sufficient with it.”  

Type of 
interaction 

-“But actually looking at 
something standing in front of 
a screen and depending on 
whether you like to watch a 
video or you like to go through 
that exercises, one at a time. I 
think it's great.”  
- “It's fun actually.” 
- “Not everybody will want to 
go through and do that long 
video. Other people will want 
to take slowly, want to 
individualise each exercise.” 

    

- “it makes it easy the 
different ways to 

access it” 
  

- “I think, with your app, em, would have 
been very reassuring and progressive for 
me, because then you had the different 
ones, the six weeks”  

 
-“You do become quite self-sufficient with 
it and through using it.” 

Organisational 
attractiveness 

-“I think the individual, the 
short, you can really get to 
know the exercises. But I think 
eventually if you're repeating 
them and repeating them, the 
long video is great to be able 
to say, right, I'm now going to 
do my exercises and then 
follow that.” 

      

-“I found the written very useful as a guide 
for why it would help you and in what 
circumstances. And then once you 
actually went into the exercises, the 
images I found very beneficial as well. 
And the videos, all of them, I found there 
is a benefit to them all.”  

Visible brand / 
contact and 
organisation 
information 

     

Information 
about service 

policy 
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2. Overall 
Simplicity 
– So, how 
easy was it 

to use 
iEMBRACE

? 

Simple subject 
headings 

        

Transparency 
of information 
(reduce search 

time) 

         

Website design 
optimised for 

computer 
screens 

- “Laptop.  
- I thought, I thought If I was 
gonna do it for real, that's what 
I would do because if I'd be 
doing the exercises, I would 
want it on a bigger screen.” 
- “Useful to have on a phone in 
case you were away from your 
laptop.”  

- Used it on ipad and 
phone to see which is 

easier 

- “I Used it on a Kindle 
tablet”   

- “I Only used an iPad” 
  

- “I was only able to use mine on the 
phone. And there was benefits and 
minuses to it.” 
- “The benefit is that you are very mobile 
with it, so, I was able to do it anywhere.” 
- “The minus for me was that I had to 
enlarge different bits, but it did enlarge on 
screen and then I was able to read it and 
see it perfectly.” 
-  “My tablet just wouldn't let me take it 
on.” 

Uncluttered 
layout 

-“ I wondered sometimes if 
there was a bit too much 
writing and that’s a bit.”  
- “Maybe other people do like 
to read a lot of things, but I like 
the visual aspect of it. And 
probably wouldn't get through 
some of the, of the writing.” 

        

Consistency in 
design 

throughout the 
website 

  

- “I liked all the different 
colours for the different 
types of exercise.” 
 

  

Ease of using 
(including first 

time users) 

-“I found it very easy”. 
- “And it was easy to go 
through. It was very clear, very 
concise.” 

  

-  “…it’s easy for 
somebody first using 
it, it’s really not 
difficult.” 
 

 

Minimise 
redundant 
features 

 
- “I don’t think you could 
get any more information 
there…” 

   

Easily 
understandable 
features/functi

ons 

 ✓ ✓  ✓  ✓  ✓  

3. 
Navigation 
– How easy 

was it to 
navigate 

through the 

Salient 
menu/navigatio

n bar 
  

- “I found it very easy, see, 
the arrow forward and 
backwards.”  

 

- “With your back 
arrows and with your 
forward arrows, I can 
go back. You know, 
back to wherever I 
need to be and 
choose.” 

  

Consistency of 
navigation bar 

   
- “I like the Resume button, 
because … if you found an 

  
-“There was drop-downs in the bit that I 
was in, on the top right. There's like a 
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iEMBRACE
? Why? 

exercise helpful, you could 
repeat that one a few times 
if you want it.”  

menu nearly, which I found useful for a 
couple of things too.”  

Aids for 
navigation 

(e.g., visible 
links) 

  
- “This is sort of a ‘feel 
good’ thing there, oh well 
done!” 

 

- “I think it’s really easy 
navigate through, you 
know, everything has 
a relative button.” 

- “I actually quite liked the ‘Well done’ “ 

Easy access to 
web pages 

(e.g., no 
excessive 

backtracking 
/clicks and 

reach through 
multiple 

pathways) 

  

- “I could always work out 
where I was”; 
- Problems accessing 
“more than six weeks” 
from having been in the 
“less than 6 weeks” 
module. 
  

- “You can resume where 
you left off or you can pick 
just whatever you want to 
do.”  

- “I think it’s really easy 
navigate through”  

  

Search 
features 

     

Users feel in 
control/ease of 

managing 
    

- Connectivity dropped down 
a few times; 
- “I find it very easy to use.”  
- “very easy” 
- “you can pick just whatever 
you want to do”; 
- very easy to navigate; 
- it gave you an option that 
you don’t have to go through 
it all every time; 

- “You can pick just 
whatever you want to 

do.”  
  

4. 
Organizati

on – In 
your 

experience, 
is the 

iEMBRACE 
logically 

organised? 

Cognitive 
mapping / 

architecture 
        

Understandabl
e structure 

-“There wasn't anything in 
there that I thought, you know, 
why have you this in here.” 

  
-“It was really easy to 
follow.” 

  

- “Once you’ve used it 
once, I don't think you 
need to go through a 
lot of it.”   

- “I found it really easy to orientate 
around, I found it very easy to get through 

the different stages.”  

Logical 
organisation 

-“I found it very logical the way 
it was laid out, very 
organised.” 

  
- “It was like following a 
recipe nearly.”  

 -“I thought it was very organised”  

Hierarchical/se
quencing 

organisation 
    

- “It was always very clear 
about what the intention 
was.”  

  

-“It's very easy to go back and forth. And 
it was very easy to orientate, it was very 
easy to get through and see what stage 
you were at as well, I think that was very 
useful and beneficial.”  

Systematic 
information 

arrangement 
and 

categorisation 

-“I wouldn’t necessarily have 
read everything. I would nearly 
have read the top paragraph 
to see where this was going to 
benefit me in relation to the 
exercises.” 

 

- “You just follow the steps 
till you got to the end and 
then presumably you’ve got 
your result.” 

- “Once you stop once 
or twice and you're 
familiar you can just 
see what you want.” 
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Consistency  

- “I wasn't used to it, but 
once you've used it a 
couple of times you sort of 
get used to going 
backwards and forwards 
and dipping in and out.” 

   

Meaningful 
labels/heading

s/titles 

- “I would want to go and see 
what the next six weeks look 
like before I’ve even 
completed the first six week.” 

   
-“When you highlighted, “this will be 
helpful for”, I would have really zoned in 
on that.” 

Keywords   
 “Less than 6 weeks” and 

“More than 6 weeks” 
“Less than 6 weeks” and 
“More than 6 weeks”  

    

5. 
Graphical 
representa
tion – What 

do you 
think of the 
graphics in 
iEMBRACE

? 

Inclusion of 
images 

-“I like the photographs. I like 
the way you could, as we've 
said before, you could choose 
either your video or 
photographs individually.”; 
- “I loved the way you have the 
exercises done out individually 
in photographs, so that you 
could spend time if they 
weren’t that clear.”  

 

- I like the way, the young 
bloke looked like a gym 
goer.”; 
- “They were ordinary 
people like ourselves, that 
was really nice.”;  

 

-“Yeah, I liked all the graphics. There was 
just one wee man that kept popping up I 
think, with the videos, and I didn't really 
know what the purpose of him was.”; 
- “I thought the images spoke for 
themselves.” 

Size and 
resolution of 

image 

       
-“The images themselves were very, very 
clear.”  

Multimedia 
content (e.g., 
animation or 

audio) 

- “But I think that doing the 
voice thing is a brilliant idea, 
not just for those who maybe 
are poorly sighted, but just for 
those who can't read.” 

- “The sound level wasn't 
consistent on a lot of the 
videos.”;  
- The sound was 
sometimes too quiet, 
sometimes the music was 
too loud; 
- Re videos – “clear, focus, 
good, good lighting”; 
- “It all looks really good. 
Sort of professional.”; 
- The Long video very 
informative, but probably 
need to watch it only once. 
- Re the Long video, “You 
can just sort of play along 
with it.”; 
- The Long video – useful 
in the beginning for 
overview; 
- “They were all very self-
explanatory.”; 
- “On the long-play video, 
you say, ‘find a non-
slippery surface’, and the 

-Likes the different modes: 
videos, images and print-

outs; 
- “I've watched about 
two/thirds of it but it’s too 
long”. 
- an indication of how long a 
video is going to be is good 
to have; 
- The Long video “gives you 
an overview of everything 
that's involved”;  
- “This isn’t some exercise 
video that you’ve picked up 
in the library. This is the 
proper physiotherapist, 
giving you a consultation.”; 
  

- “The descriptions, 
demonstrations, the 
audio, if you want it or 
if you don’t want it… 
it's really good.”;  
- The long and Short 
videos give you a 
choice; 
-“I like a bit of both” 
(short and long 
videos); 
- Long and short 
videos depend “on 
what you are like for 
time”;  

-“I liked the videos, actually”; 
- “I just found them (the videos) very clear 
and easily understood.” 
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text underneath says 
“’non-stick surface’.”;  

Colour, font, 
and size of text 

  

- “You have to be careful 
with the contrasting colours 
of text and background”; 

- Future versions to be 
with a LARGE print as 
well for the visually 
impaired; 

  

Distinct logos 
and icons 

      
- “The icons were very 
clear”; 

  

Visual 
attractiveness/l

ayout 
 

- No difference b/n the pro 
and non-pro videos; 

- “The presentation was very 
professional”; 
- “I like the professional 
clinical setting.” 

- “It's just nice, you 
know, presented in a 
nice way”; 
- “Yeah you know it's 
professional.”; 

 

Colour 
schemes 

-“I like the colour scheme. I 
thought it was really nice.” 

 
- likes all the different 
colours for the different 
types of exercise are nice; 

- “It's quite girly.” 
- “I like the colour. I 
just like them because 
they appeal to me.” 

 

Effective use of 
white space / 
avoid visual 

overload 

     

Minimising 
loading time for 
visual elements 

  
- “couple of videos didn’t 
load.” 

  
Some videos didn’t 
load - struggled to find 

  

6. 
Readabilit
y How easy 

was it to 
read the 

iEMBRACE 
(e.g., no 

grammatica
l/spelling 
errors)? 

Easy to read    

- Future versions to be 
with a LARGE print as 
well for the visually 
impaired; 
  

- “I think it’s just from 

having had nothing. 
You know, to this 
very clear 
programme, so I 
think it's great.”;  

-“I had no difficulty reading it.”  
- “I don't know if you're going to do 
voice one for those that might have 
hard of hearing or, and for those who 
have sight issues.” 

Well-written  -“Well, written words”;      

Grammatically 
correct 

        

Understandabl
e 

-  
- “Good explanation of 
what you were to do.”  

- “The explanation, you 
know, the reasons you know 
the introductory paragraphs 
were very very clear.”;  

  

- “I found the written very useful as a 
guide for why it would help you and 

in what circumstances.  

Appropriate 
amount of 
content on 
each page / 

readable 
blocks 

  

- there was no sort of 
extraneous information that 
was …sort of left you 
wondering what was 
happening; 
 

- “There's a lot of 
information to begin 
with.”; 
- “That it’s not s all 
important information 
but you know. You 
don’t need to keep 
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reading that or 
listening, you know.” 

Reading level 
appropriate 

content 

-“I think that's something that 
you will read in the beginning 
that anybody will read or listen 
to, if you're going to do a 
voice, voice one as well.”; 
- “The reading age of some 
patients may not be up to 
reading a lot of texts, so 
voiceover will be fantastic.”; 
- “I thought it was very in 
keeping with what the kind of 
information that we are given 
and it’s written on that level.” 

   

-“I think it needs to be quite simplified 
because if you start getting it too 
complicated and too medical, I think that 
would put people off and confuse people. 
Do you know, I think it's set absolutely at 
the right level.” 

7. Content 
utility – 

How useful 
was the 

information 
provided in 

the 
iEMBRACE

? 

Arousal / 
motivation 

(keep visitors 
interested and 
further explore 

the site) 

- “But to realise how good this 
is and how much if something 
like this had of been there, the 
motivation.”  
- “How good would that be to 
click on that and then there’s 
your exercises, because when 
I did them, it was from a piece 
of paper up in the bedroom 
flicking over, you know, that's 
hard to motivate yourself to do 
that, but actually looking at 
something standing in front of 
a screen and depending on 
whether you like to watch a 
video or you like to go through 
that exercises, one at a time. I 
think it's great.” 
- “I think, to actually go 
through that and see the 
progression and give you 
motivation to do it.” 

- By talking about the 
consequences of not 
exercising in the FAQs 
and other places, this 
encourages you to 
exercise; 
- “This is something that 
you can do for yourself”, 
- “It's nice to be able to get 
up and do something for 
yourself and take control.” 
- “This is sort of a “feel 
good” thing there, oh ‘well 
done’!” 

-It’s good that it is divided 
into less than and more than 
6 weeks – you can do this at 
any time, even after 18 
months 
- It prompts you to use it 
more if you know about the 
consequences 
- Helps you for your 
recovery by giving you some 
sense of control 

- “That's really good 
that you have a 

choice.” 

- “Definitely the progression towards 
better mobility”  

Content quality 

- “Everything that's written 
there is great.”; 
- “So, I found the content 
very useful.” 

  
- “It sort of guided you 
through without being too 
prescriptive.”;  

- “It’s really good.” 
- “I haven’t seen stuff 
like that before”; 
- “I can't compare, but 
you know, I think it’s 
very good, the quality 
was good, I thought it 
was clear.”  

-“It was very clear, it was prescriptive.”  

Current /  
up-to-date 

information 
    

- Add some links to some of 
the breast cancer care 
websites; 
- Add / Highlight more info 
about generally keeping 
active;   

-“Directions to another 
page for some more 
advice”, the “Move 
More” program – “it's 
not overly well 
advertised and unless 
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you approach the 
Macmillan, people 
don't know about it.”  

Relevant to the 
purpose of the 

website 

- “If you follow it sequentially, 
you are going to see yourself 
improve.”; 
- “But maybe if we've had 
something like this that 
explained exactly why you 
need to get back at this again 
and you need to do it. So, I 
just I think it's a great 
intervention.” 

- “Just to have something 
to focus on at home, 
instead of just sitting 
waiting.” 

- “I think that each section 
that told you clearly what 
was going to be in it, what 
the purpose of it was.”; 
- “It was very reassuring to 
know you were being given 
this information by a 
professional, not just 
somebody who is just an 
exercise guru.”; 
- “You know who you're 
getting a consultation with 
the physiotherapist.” 

-The iEMBRACE is 
specific to your 
problems 

- “And another thing is that I really liked it 
that you had useful numbers and things 
on it.” 

Users’ needs 
and 

requirements/p
erceived utility 

- “There's some stuff in there 
that maybe after surgery, I 
would Google, so, you know, 
it's great to have it there.”; 
- it's almost like a package, 
like a programme, and it's laid 
out. “Why am I doing this?”. 
And you explain why you're 
doing it, which is great. And I 
think that then that’s your 
kickstart, to start doing these 
exercises.” 

- “I wish I'd started using it 
long time ago as well.” 
- “I think if the…you 
overstated, maybe, even 
overstated the 
consequences of not 
doing it, that might shake 
people up.”;  

  

-It’s good to have images 
and videos instead of just 
paper, to help you 
understand things you are 
not clear with 
- With paper only, you can’t 
do that; 
- With only paper – u put it 
away and forget about it – 
with iEMBRACE – “And with 
this intervention I feel that 
you'd be able to come to it at 
a later date.”; 

- Pt wishes to have 
had it sooner after her 
surgery to avoid long-
term complications; 
- “I wish I’d done it a 
long time ago.”;  
- Wishes to have a 
resource that is for 
everybody and it’s 
adapted to every level;  

-“The text, it actually gives the purpose of 
that exercise, I found really helpful.”  

Keeping users 
interested, 

relevant, their 
needs 

- “I think that it's the kind of 
site where you want you want 
everything for all sorts of 
people but you want it easy 
and concise and you've done 
that.”; 
- “I just wonder if some people 
would read it all or would they 
need to really?” 

- “The variation in models 
was… kept the interest 
going … a good mixture.”;  
- “It was much more 
engaging I felt, than just 
the leaflet.” 
 

-Working alongside a video 
is better than a piece of 
paper; 
- “it's nice to see people who 
you can imagine yourself in 
the same situation you're 
going.” 
- “And I think that you can 
keep on using this for years 
… even after hopefully 
everything gets nearly back 
to normal.”; 

- “Now I have the 
iEMBRACE to follow, 
so thank goodness.” 

- “I would have loved this after my 
surgery. It would have been really, really 
beneficial.” 
- “I think if I would have had specific 
exercises, I would have practised them an 
awful lot more.” 
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Discussion and Overall Conclusions 
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9.1 Introduction 

 

The overall aim of the research project was to develop, test and evaluate an 

engaging and tailored, online self-management intervention, the iEMBRACE 

for upper-limb rehabilitation after surgery for BC. The research included a 

number of phases (intervention planning, design and testing, and intervention 

evaluation) and within these phases, there were a number of objectives, as 

described in Chapter 1, which achieved the overall study aim: 

 

Intervention Planning 

1. A scoping synthesis of literature was conducted synthesising the upper 

limb issues after surgery for BC, the perceived needs of women and men in 

terms of post-surgical advice and rehabilitation and the current practices and 

existing interventions for post-operative rehabilitation of the upper body and 

upper limb after surgery for BC (also based on secondary data transcripts). 

This review is presented in Chapter 1. 

2. A scoping synthesis of literature was conducted on the types and 

effectiveness of self-management exercises for prevention of shoulder 

morbidity and improvement of upper limb dysfunction in people after surgery 

for BC. This was used toto inform the contents of the intervention, as described 

in Chapter 2.  

3. A systematic literature review and narrative synthesis examined the 

adherence, acceptability and satisfaction with Internet-based self-

management programmes for post-surgical cancer rehabilitation and common 

components of such interventions. This is presented in Chapter 3.   The review 

was also published in the Journal of Cancer Survivorship (Journal impact 

factor: 3.88). 

 

    Design and Testing of the Online Intervention 

4. The design and testing of the online intervention were based on the 

findings from the previous phase as part of this PhD study and involved an 
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expert panel meeting, a focus group for the development of the PowerPoint 

intervention prototype (both described in Chapter 5), a collaboration with an 

IT-Specialist for the development of the online intervention prototype 

(described in Chapter 6) and TAIs (described in Chapter 7).  

 

Intervention Evaluation 

5. The evaluation of the intervention assessed its usability and user-

satisfaction and was based on the findings from the previous study phases 

and on home testing by participants and two online GIs (described in Chapter 

8). 

 

In this final Discussion Chapter, the following is presented:  

- an overview of the findings of this research project;  

- a discussion about the main findings, context and methodology in relation 

to the research in this area,  

- the implications for clinical practice and 

- future research in this field. 

 

  

9.2 Summary of Results 

 

Many authors (Hayes et al. 2010, Hayes et al. 2012; Levy et al. 2012; Nesvold 

et al. 2010; Yang et al. 2010) have reported that reduced strength and reduced 

ROM can persist for years and are very common complaints by patients after 

surgery for BC. Based on these findings we focused our synthesis of reviews 

(described in Chapter 2) on identifying rehabilitative approaches for delivering 

exercises for people who either have a decreased shoulder ROM or 

decreased strength of their upper limb as a result of their surgery for BC. The 

next step was to explore the literature to determine what features and 

components of online interventions (for patients after any cancer surgery) 

facilitated adherence, acceptance and satisfaction with the online 

interventions. The data synthesis, described in Chapter 3, demonstrated that 

acceptability and adherence were enhanced if interventions were time and 



 282 

cost-efficient, required the acquisition of minimal or no new skills, used 

coherent language, were offered as soon as possible after cancer treatments, 

and contained tailored essential educational health information.  

 

Establishing what successful intervention components were acceptable and 

adhered to by other cancer populations, helped to link accepted intervention 

components to the key needs, issues and challenges that iEMBRACE would 

address by formulating guiding principles for the intervention, as per the PBA 

framework (Yardley et al. 2015a, b). These were also linked with the three 

main constructs of the TPB which confirmed the applicability of this theoretical 

model for this study, described in detail in Chapter 4.  The next step in planning 

the contents of the iEMBRACE was to perform a secondary data analysis of 

previous qualitative research (presented in Chapter 5). This informed the 

planning of the guiding principles that underpinned the key design objectives 

and contents of the intervention (Yardley et al. 2015 a, b). Then the contents 

of the intervention were drafted in the form of a PowerPoint prototype which 

was then presented to a group of experts in BC field.  

 

This expert panel meeting is described in Chapter 5 and as a result of it, the 

participating experts suggested two key changes: 1) the addition of further 

mechanisms of tailoring the information and advice within iEMBRACE, based 

on the type of surgery the user had experienced; 2) the re-make of the sample 

videos, by including a uniformed healthcare professional and a patient-model. 

This last change was suggested in order to increase the credibility of the 

videos and the advice provided in them. Following the implementation of these 

suggestions, the re-organised contents of the intervention were then 

presented at a FG with six study participants, described in Chapter 5, who 

suggested 35 further changes (Table 5.8). The most common type of changes 

proposed by the FG participants from the categorical a priori codes were ”Text 

additions and Amendments” and also included suggestions related to the 

interface of the intervention. After the FG all proposed changes were 

implemented, the PowerPoint-based intervention prototype was then 

transferred into a web-based prototype that was built by an IT specialist. The 
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collaboration with the IT specialist and the process of transferring the 

PowerPoint prototype to its digital form is described in Chapter 6. 

 

Prior to the building of the iEMBRACE, four technical specification documents 

(consisting of 137 pages in total) were created and given to the IT specialist. 

The web-based prototype included a number of features and improvements to 

the PowerPoint version such as changes to the colour schemes; 

improvements to the interface layout, fixing technical issues and adding or 

amending menu buttons. The total number of built webpages was 112 and 

these were reviewed and tested during six TAIs with participants from the 

earlier FG. 

 

The biggest number of proposed changes during the TAIs, described in 

Chapter 7, were within the category “Substitutions of text with graphics”, such 

as adding different new menu buttons, more images, highlighting some 

important messages for exercising and fixing troubleshooting. There were 

some additional minor changes that could not be implemented as these 

required re-programming of the intervention at foundational level. 

 

Finally, the testing and evaluation of the intervention were described in 

Chapter 8. The iEMBRACE was tested during an independent user-interaction 

period of one week by the same participants who had earlier taken part in the 

FG and in the TAIs in an environment chosen by the participants, usually their 

homes. The user experience and the usability following the home interaction 

with the intervention were evaluated with a score 92 out of 100 on the System 

Usability Scale (Sauro 2011), indicative of above average user experience 

(Lewis 2018). Analysis of the qualitative data obtained during the following 

online GIs, found that the intervention attracted positive feedback for its 

functionality, contents and appearance, and further minor changes were 

suggested (Table 8.7 requiring between 1 to 3 hours of IT and researcher 

input). These final changes will be considered for implementation in a future 

study. 
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9.3 The Context for This PhD Project 

 

9.3.1        Telehealth and Telerehabilitation in Cancer Care: Barriers and 

Facilitators  

   

There is a global effort to transfer some cancer care to the community using 

technological advancements (Cox et al. 2017). The telerehabilitation medium 

has been proven to be advantageous for some cancer populations (Head et 

al. 2009) and post-surgical populations (Latham et al. 2014; Van Egmond et 

al. 2018) as a means of enhancing and/or replacing face-to-face and 

conventional therapies. This study supports these findings as all of the 

participants found the intervention was a “useful” and “nice” “supplement” to 

have to enhance their MSK recovery after surgery.  

 

The advancements of telerehabilitation for cancer end-users have been 

related mainly to overcoming traveling barriers and financial and time 

implications of attending a conventional therapy session (McCue et al. 2010; 

Lee 2014; Jafni et al. 2017). Telerehabilitation is also seen as a valuable tool 

for overcoming barriers such as lack of continuity in care and a very short 

interaction time with the healthcare professionals (Tran et al. 2015; Cox et al. 

2017). The secondary data analysis as well as both the focus group meeting 

and the online GIs in this PhD project undoubtedly confirmed that the 

iEMBRACE intervention was seen by our participants as a means of 

addressing these issues based on their personal experiences in lacking a 

meaningful source of rehabilitation, and which lack could be met in the form of 

a telerehabilitation resource. 

 

There may be some disadvantages related to the use of telerehabilitation and 

it is important to consider whether the benefits of such interventions would 

outweigh the imposed burden on the end-user (Cox et al. 2017), for instance, 

finding the intervention too time consuming (Fergus et al. 2014), if required to 

be used weekly or daily. The systematic review by Sotirova et al. (2020), found 

that excessively time-consuming interventions for cancer rehabilitation that 

may require the acquisition of new skill, were not well accepted and adherence 
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was poor. Therefore, developers of interventions should consider the 

processes for accessing the intervention, ensuring that any intervention can 

be accessible to the widest possible population and consider the related IT 

literacy needed for using the intervention (Sanders et al. 2012). In addition, 

some literature syntheses show telehealth interventions have been perceived 

as impersonal, lacking personal touch and human contact and thus, depriving 

the user from a personalised care (Högberg et al. 2013; Kilbourn et al. 2013). 

In the iEMBRACE, the research team has addressed these issues by 

providing a “Help” button which takes the user to a the “Contact us” page 

explaining how to get in touch with the lead researcher as a single point of 

contact in the case of queries or troubleshooting. However, Cox et al. (2017) 

argue that end-users who frequently and competently use computers or other 

digital technologies, may in fact be more comfortable with remote contact with 

the HCPs. 

 

In order to adopt telerehabilitation interventions more widely, further well 

simulated, real-world environment research with large study samples should 

be conducted. Moreover, the newly developed telehealth interventions in the 

context of the current CoVid-19 pandemic should also correspond to the latest 

published guidelines (Ghosh et al. 2020; Smith et al. 2020) for the 

development of such interventions in order to make these interventions 

acceptable and engaging to their target-users and fit for their purpose in these 

unprecedented times. Importantly, such interventions should recognise the 

increasing digital division in people who may have a limited access to digital 

technologies and internet and thus, may suffer from health inequalities and 

reduced access to health services (Honeyman et al. 2020). People with 

serious illnesses, such as cancer, have a tendency to have a more limited 

digital access due to various reasons, such as being housebound, and tend to 

own fewer digital devices over time (Frydman et al. 2021). In order to address 

a potential digital exclusion from health interventions, there are two 

approaches that can make the intervention more accessible – provision of 

training and support for the end-users and using participatory design 

techniques in order to achieve inclusion by tailoring the interventions to the 

needs of the end-users (Honeyman et al. 2020). In the current study, potential 
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digital exclusion was overcome by providing short demonstrations of the 

intervention prior to each individual TAI and also, by embedding a 

demonstration video at the start of the intervention, that is always available 

after login. Moreover, training and support were provided to the participants 

prior to the home interaction and evaluation phase via telephone consultations 

that aimed to ensure that the participants’ credentials were set up for future 

log-ins onto the intervention. Importantly, it was ensured that the intervention 

was co-designed alongside with stakeholders and prospective end-users who 

all provided valuable input that reformed the appearance and the functionality 

of the intervention which on its turn received highly positive evaluation 

feedback.  

 

9.3.2  Theoretical Basis for the Work 

 

The coronavirus pandemic has recently affected healthcare services globally 

resulting in minimising or suspending some healthcare support services, such 

as routine physiotherapy appointments, and treatment services such as 

specialist consultations (Barach et al. 2020). This trend certainly reminds us 

of the important role of self-management interventions in delivering care and 

maintain physical distancing in order to minimise risks of cross-infection (Smith 

et al. 2020). It is therefore of utmost importance that the gap for suspended 

face-to-face healthcare appointments is filled by accessible and engaging self-

management interventions based on rigorous scientific knowledge. 

 

Self-management interventions aim to improve patients’ well-being and to 

provide empowerment in order to have the most optimal health outcomes over 

the duration of a chronic illness in an accessible manner (McCorkle et al. 2011; 

Cuthbert et al. 2019). An intervention needs to include components with a 

sound theoretical base that will encourage behaviour change (Glanz and 

Bishop 2010). Another vital component is patient education regarding their 

condition and the provision of knowledge to equip the user with the appropriate 

decision-making and problem-solving skills regarding their day-to-day 

management of the condition (Lorig and Holman 2003; McCorkle et al. 2011). 

From the conception and planning phases of this PhD project, the PBA by 
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Yardley and colleagues (2015a, b) was implemented thoroughly throughout 

the planning, the development, testing and evaluation phases of the creation 

of the iEMBRACE intervention in order to incorporate effective and acceptable 

intervention components, ensuring that the intervention is tailored according 

to the views and needs of its target-users. Moreover, the TPB by Ajzen, (2011) 

was applied during the planning and developmental phases and during the 

analysis of the qualitative data in order to structure the intervention in a way 

that would positively affect its user’s intentions to use the intervention, their 

beliefs that they can control the intervention usage and their attitudes that may 

or may not have been affected by social norms in relation to exercising and 

using web-based support resources. The theory and systematic review 

(presented in Chapter 3) identified common intervention components used in 

similar online self-management interventions. The researcher MS then 

structured the iEMBRACE intervention components to purposefully 

correspond to a BCT as per Michie et al. (2013), in order to encourage the 

intervention users to adopt healthy behaviours in relation to upper limb post-

operative and long-term exercising after a breast surgery (National Institute for 

Health and Care Excellence 2020). 

 

9.3.3   Technical Specification of the Intervention, Compared to Other 

Interventions – Structure and Hosting 

 

When constructing a web-based product, two considerations are crucial: the 

structure that will be implemented across the product, and where it is hosted 

(Danaher et al. 2005; Osmond et al. 2009). Structurally, the digital information 

within a web-based resource is organised, labelled and navigated through 

using different information architectures (Pugatch et al. 2018). Understanding 

the various information architecture (IA) designs that enhance the efficacy of 

behavioural change interventions may be a means of increasing their efficacy 

(Pugatch et al. 2018). The IAs of a web-resource can vary depending on the 

purpose of the online resource: hierarchical IAs (top-to-bottom structured 

contents); matrix IAs (free movement between numerous dimensions, links 

and hyperlinks within a web-resource); tunnel IAs (implementing a sequential 

organisation of web contents), and hybrid designs, also called “hybrid tunnel” 
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IAs mainly implementing a tunnel design with some elements of a matrix 

design (Danaher et al. 2005; Pugatch et al. 2018).  

 

The literature shows that tunnel IAs and hybrid tunnel IAs are a very popular 

approaches to structuring web-based health interventions (Pugatch et al. 

2018). In a systematic review by Kelders et al. (2012), 90% of the reviewed 

interventions were built using tunnel designs. In essence, tunnel designs 

compel the intervention or web-resource user to interact with it following a 

single-directed sequential pathway and a prescribed order of information. 

Tunnel IAs aim to prevent the user from being overwhelmed with information 

and reduce potential for the participant to get lost amidst the huge number of 

hyperlinks that a matrix design might offer. Moreover, tunnel designs are 

simplified in their navigational functionality usually with forward and backward 

buttons only. These structural features of the tunnel designs, however, have 

been linked with some user dissatisfaction and attrition due to finding such 

“tunnelled” interventions too inflexible and constraining (Danaher et al. 2005; 

Pugatch et al. 2018). For this reason, iEMBRACE used a hybrid tunnel-matrix 

design in order to allow the target-users a more structured and guided user-

experience and at the same time offering freedom and autonomy to choose to 

explore further or to omit some contents within the tailored user pathway 

(Pugatch et al. 2018) and to offer tailored user experience. The decision for 

choosing a tunnel-matrix hybrid IA for the iEMBRACE intervention was made 

based mainly on the expertise of the recruited IT specialist who, after meeting 

with the research team and reviewing the proposed PowerPoint prototype 

documentation for the intervention, suggested that a hybrid IA was the most 

suitable way to go forward in order to achieve the researchers’ requirements 

and expectations. This flexibility in the structure of the iEMBRACE is intended 

to increase engagement and satisfaction with the intervention (Danaher et al. 

2005; Pugatch et al. 2018). 

 

With regards to hosting the intervention, the iEMBRACE was built within a 

learning management system (LMS) platform (the Canvas LMS). The primary 

application of the LMS is in the capacity of supportive learning and educational 

software. Canvas was deemed suitable for building the iEMBRACE because: 
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the study sample was within the free registration allowance (up to 10 users 

free of charge); the IT specialist with whom the researchers collaborated was 

very familiar with this LMS and hence no familiarisation time and resources 

were needed prior to starting to build the intervention; the planned functionality 

and navigation of the iEMBRACE were fully implementable through the 

software of the Canvas LMS; and the researcher had access to the data-usage 

tracking statistics needed to analyse engagement with the intervention, 

especially during the home testing period.  There were some minor limitations 

to the Canvas LMS: some cosmetic appearance features were not 

implementable, such as enlarging of the navigation menu forward and 

backward buttons and the inability of the Canvas LMS to store and play pre-

filmed videos. This meant that the Canvas LMS account had to be linked with 

a YouTube account that hosted the videos used in the intervention. 

 

Some web-based interventions are built with the use of HTML-editors, for 

instance Dreamweaver, Front Page and iWeb. The issue with these kind of 

HTML editors is that they are not optimised for building interactive web pages 

or recording data resulting from the user’s interaction (Osmond et al. 2009). 

Tracking usage data is crucial for researchers exploring user engagement and 

adherence. Other possible platforms considered were survey web 

applications, such as SurveyMonkey or Zoomerang. Such web applications 

may be suitable for creating some interventions with a basic simple design 

(sequence of statements or questions), however, such applications do not 

allow more sophisticated building and laying out web-pages and are not 

designed for multiple login sessions, that is an essential feature for most 

intervention designers (Osmond et al. 2009). It is suggested that the most 

expensive but convenient option would be the creation of one’s own software 

platform or application specifically designed to host an intervention, however, 

this would require a significant budget to involve a software engineer to build 

that platform (Osmond et al. 2009), and was therefore deemed not possible in 

this instance. The LifeGuide software was considered by the research team 

as a viable option on which to build the iEMBRACE since this platform was 

designed specifically to host behaviour change interventions. However, due to 

phasing out of this project in the next few years, this option was deemed as a 
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non-sustainable long-term option for this intervention. The experience of 

choosing the Canvas platform as a suitable platform for the iEMBRACE 

emphasised the importance of carefully considering a huge number of factors 

prior to committing to using a given platform, for instance, budgeting, IT and 

software engineering skills, functional suitability of the hosting platform, 

usability and long-term hosting (Osmond et al. 2009). 

 

9.4 Methodology Discussion 

 

9.4.1  Continuous User Engagement: Benefits and Drawbacks 

 

The development of complex behavioural interventions has increasingly 

implemented a combination of using both PPI and research participants for 

qualitative research designs (Moore et al. 2015; Fletcher et al. 2016; Muller et 

al. 2019). According to a recent systematic review by Brett et al. (2014), PPI 

improves all research processes in terms of quality and applicability, from 

planning of the research, through to its conduction, completion and 

dissemination. The combination of using PPI and qualitative research in light 

of the PBA by Yardley et al. (2015a, b) has proven to be a successful approach 

to creating effective, engaging, feasible and adherent web-based behavioural 

interventions for various health conditions, including cancer (Bradbury et al. 

2019; Muller et al. 2019).  

  

The PhD project was purposefully designed to involve the same study 

participants continuously throughout the pre-building phase (a FG for initial 

PowerPoint prototype review), the building and testing of the iEMBRACE 

(think-aloud testing interviews and home-testing of the web-based prototype) 

and including a short evaluation study phase (two online GIs evaluating a 

period of independent intervention usage). Including participants throughout 

all phases of this research, and thus, also embedding the principles of PPI, 

meant that we gave the service user a key role in all developmental aspects 

of the intervention (Yardley et al. 2015a, b; Muller et al. 2019). We gathered 

rich qualitative data that depicted the understanding and experiences of the 

prospective end-users as they reviewed and tested the contents of the 
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intervention (Yardley et al. 2015a, b; Muller et al. 2019). The participants were 

new to the intervention without prior knowledge of the initial draft of 

interventional contents in order to bring in their novel, unbiased perspectives 

of how it may be perceived by prospective end-users (Muller et al. 2019).  

 

The authors of the PBA have not, to our knowledge, specified whether the 

same cohort of study participants should be used throughout the iterative 

cycles of testing and changing of an intervention in development. This can be 

classified as a gap in the literature as there is a lack of any evidence on such 

a recommendation to use, or not to use, the same participant cohort during 

the different phases of an intervention development. However, there is some 

literature supporting the retention of participants to ensure successful 

outcomes of long-term health-related studies that are enhanced by 

appropriate planning and the provision of adequate resources (Brueton et al. 

2013; Catherine et al. 2020). Unfortunately, despite the proven benefits that a 

developed intervention may carry, there are common issues with attrition and 

non-usage of the intervention during its developmental phases (Mathieu et al. 

2013; van Bruinessen et al. 2014) due to long study duration periods, 

inconvenient study procedures and incurred high travel expenses, being 

amongst the most common issues for high attrition and drop-out rates 

(Cassidy et al. 2001; Zweben et al. 2009). Therefore, the research team for 

this study ensured to minimise the participant burden during all parts of this 

study by being flexible in the data collection methods (Teague et al. 2018) 

suitable to the participants’ times, venues, home meetings and vouchers to 

compensate travel expenses. We also limited our communication to ensure 

that participants were only contacted for meaningful and purposeful reasons, 

i.e., to agree a meeting schedule and address any queries and concerns.  

 

By minimising the participant burden, researchers managed to preserve the 

majority of the recruited cohort of participants (N=5 out of N=7 totally recruited) 

who continued to participate throughout the different phases. The efforts of the 

research team to minimise attrition and to preserve the same participants for 

all study phases were rewarded with the luxury to not to have to conduct a 

second recruitment campaign. Moreover, the researchers were able to rely on 
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participants who were already familiar with the purposes of the research, with 

the nature of the intervention, with the research team members and most 

importantly, to be able to conduct qualitative research based on comfortable 

relationships and trust which take time to establish which were based on open 

and supportive communication and which are crucial for the obtaining of high-

quality qualitative data (Smith et al. 2003; Karnieli-Miller  et al. 2009). 

Moreover, as the research phases of the study advanced, the team considered 

that it was very unlikely that any distressing events would have happened 

during the data collection in the later study phases. This was in view of the fact 

that the same cohort of participants had already been working with the same 

researchers (MS and IW) on a continuous basis and a positive working rapport 

had already been established between the study participants and the 

researchers through phone calls and at least two previous meetings in person 

as part of previous study phases for the development of the iEMBRACE. Also, 

based on the experience from the series of qualitative phases within this PhD 

study, the researchers highly recommend the continuous use of the same 

participants through the different phases of a study developing an intervention, 

which in our opinion reduces resource expenditure for recruitment and ethic 

applications and provides a prolific environment for the generation of rich 

qualitative data.  

 

9.4.2  The Use of a Mixed Methods Approach 

 

Eysenbach (2005) found that certain participants’ characteristics and the 

intervention study designs have a positive impact on the successful outcomes 

for adoption and usage of web interventions. The PBA has proven its 

appropriateness in the design and development of a huge number of effective 

interventions for different populations with various health conditions (Little et 

al. 2016; Bradbury et al. 2019; Muller et al. 2019). A mixed largely qualitative 

methodology was used throughout the whole PhD project while following the 

PBA and the TPB constructs which allowed each phase within the PhD project 

to lead onto the next one. The initial two literature reviews and the secondary 

data analysis led to the expert panel meeting and subsequently a FG with 

study participants. Subsequently, the transition from PowerPoint to digital 
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prototype involved testing during TAIs, a home testing and evaluation using 

online GIs.  

 

Using a mixed methodology involving qualitative and quantitative data has its 

advantages and disadvantages. One of the most well-known advantages of 

using a mixed methodology is the ability to facilitate understanding of any 

contradictions between the findings and results of studies that otherwise would 

have used either only quantitative or only qualitative methods (Wisdom et al. 

2013). Although throughout the different study phases whilst designing, 

developing and evaluating the iEMBRACE intervention, the methodology used 

was predominantly of qualitative nature, analysis of some quantitative data 

was also performed. This included quantitative analysis within the systematic 

literature review (Sotirova et al. 2020) that informed the structure of the 

iEMBRACE intervention. By analysing RCTs within our systematic review, we 

ensured that we analysed insightful data regarding the effectiveness of the 

included behavioural change intervention components in order to consider 

these when constructing the iEMBRACE intervention (Bradbury et al. 2014). 

However, when comparing the quantitative versus qualitative evidence within 

the results of the systematic review, a contradiction was observed. 

Quantitatively, the satisfaction with one of the reviewed interventions was 

shown to be negative, which was opposed by the positive qualitative findings 

regarding the same outcome. The NPS for satisfaction in Melissant et al. 

(2018) was calculated as negative (-36/100) which quantitatively suggests that 

the intervention users that would promote the intervention are fewer than the 

users that would not promote it. However, further in-depth qualitative data 

shows that the intervention was accepted as “feasible” by the majority of its 

users and that some further enhancements to the intervention would increase 

the user satisfaction. Also, qualitative data showed that 74% of the users who 

had been treated with surgery and chemotherapy and/or radiotherapy were 

satisfied with it, which was not reflected in the quantitative negative NPS 

satisfaction score. This offers evidence that mixed methods can provide rich 

and comprehensive data depending on different study populations with 

different characteristics (Wisdom et al. 2013).  
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We also performed quantitative analysis of online tracking metrics after the 

one-week independent usage by the study participants and an analysis of the 

system usability scale while evaluating the intervention during online GIs. 

Again, in our results we found evidence that the quantitative and qualitative 

data sets complimented each other to provide us with richer in-depth findings 

and created more flexibility for analysing the results (Wisdom et al. 2013). 

Although the quantitative data for tracking the intervention usage showed the 

patterns of usage in terms of types of visited pages, number of logins, etc., 

this data did not depict the most commonly used devices by the participants 

to access the intervention, which was drawn from the qualitative findings from 

the online GIs. Such a finding is of extreme importance as it would suggest to 

the researchers how to best enhance the intervention’s interface for it to be 

accessed from a mobile device as a tablet or a mobile phone, as opposed to 

interface designed for desktop computers or laptops. The lack of data 

provision regarding the devices used to access the iEMBRACE can be 

considered as a limitation of the Canvas LMS as a hosting platform, albeit not 

major, as usually a hosting platform can provide its users with site analytics, 

as well as location, type of devices used to access the site, etc. 

 

Utilising a mixed quantitative and qualitative methodology for a research 

project can pose its challenges in terms of increased complexity of the 

converging evaluations, the need for including researchers with different skills 

in analysing both types of data and the required increase resources in terms 

of time and funding. Therefore, these factors need to be carefully considered 

during the designing of the research project methodology in relation to the 

explored research question (Wisdom et al. 2013; Bradbury et al. 2015). 

 

The combination of qualitative and quantitative evidence for the development 

of the iEMBRACE was perceived as the best approach for the purposes of our 

research project as it ensured that the strengths of both methodologies 

complimented each other in order to inform the iEMBRACE development and 

to make the intervention more engaging and acceptable from a usability point 

of view and to better address the context in which it would be used (Bradbury 

et al. 2014). 
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9.5  Limitations of the Research Project 

 

Although the project for developing the intervention included participants from 

four different health and social care Trusts, the iEMBRACE was developed for 

and evaluated by a small sub-sample of the Northern-Irish population after 

surgery for BC, therefore, whilst being fully engaged, the perceptions and 

opinions of the participants may not reflect the views of those in other settings, 

areas or contexts, potentially limiting the generalisability of the results. 

Although the diversity of the participants in this research project was limited in 

terms of age ranges (including only an age range of 15 years), ethnicity 

(including only Caucasians) and gender (including only females), the involved 

survivors of BC were of varying professional backgrounds, career and 

educational levels and ages (between 49 and 64 years of age) and therefore, 

the participant sample was deemed to be fairly representative of the typical 

population of target-users of the iEMBRACE intervention and therefore, all 

possible efforts for increasing the generalisability of the study were made.  

 

Another limitation was that all participants were women whose age reflected 

the national and global BC morbidity demographics. Moreover, men were not 

represented amongst the study participants, which again may limit 

generalisability of the results. Men may have had a different perspective that 

would have enriched the findings of our work even more, in terms of post-

operative experiences and rehabilitation needs (Halbach et al. 2020). 

Nevertheless, one could argue that men might have even opposing 

expectations and needs regarding the contents of an intervention such as the 

iEMBRACE to those of women. Hence, a mixed sample (women and men) 

might be difficult to analyse, especially regarding the proposed changes to the 

intervention that might significantly differ or even oppose.  

 

All the objectives set for this PhD project were achieved within the set 

budgetary and time limitations, resulting in the completion of all planned 

components of the iEMBRACE. However, the temporal and financial restraints 

did have an effect on the amount and type of functionality that was built in the 
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intervention, since extending it would involve more resources than what were 

available, including additional IT input. The time restraints of this PhD project 

also limited the possibility of having a fully finished product at the end of it, 

since, as previously described, the digital prototype 4 of the iEMBRACE 

requires some further IT Specialist input before it can be considered a fully 

developed intervention (digital prototype 5). Nevertheless, the current digital 

prototype 4 of the iEMBRACE is not expected to need further significant 

changes affecting its foundational structure and functions, number of modules 

and contents, but rather some enhancement changes and additions.  

 

Although the participants’ suggestions led the direction of this PhD project, not 

all user recommendations gained in Chapters 5, 7 and 8 could be applied to 

the intervention. For the same reasons, only a certain number of modifications 

to the intervention could be made and evaluated. These restrictions may have 

impacted on the usability and satisfaction scores of the iEMBRACE in 

Chapters 5, 7 and 8. Moreover, the usability and satisfaction scores may have 

been impacted positively or negatively by the fact that the evaluation period 

for home interaction with the intervention only lasted one week due to time 

restrains for this phase of the project and due to concerns for imposing burden 

to the participants. A longer evaluation period may have provided a more 

natural span of usage over a lengthier period of time that would resemble more 

closely the typical end-user’s engagement with such interventions, especially 

after having been through a series of cancer treatments. 

 

9.6  Lessons Learnt 

 

There are numerous examples of lessons and learning experiences for the 

primary investigator that demonstrate the learning and the growth achieved 

throughout this PhD project. Developing and understanding of technological 

aspect of the research – reviewing literature about LMS platforms, 

technological specification documents, as required by the IT industry, 

cooperating with the IT specialist and being able to understand their rationale, 

actions and requirements while building the iEMBRACE – these are just some 

of the examples that a novice researcher to the IT industry needs to familiarise 
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themselves with in order to build a web-based intervention. Moreover, 

preparing and recording exercise videos and working with a multimedia team 

revealed a whole new field of expertise. The filming process gave the 

researcher MS knowledge about filming exercise videos in an engaging and 

at the same time professional manner that corresponds with the target users’ 

perceptions for an exercise program that they would want to follow and interact 

with. Following the advice of the IT specialist and the media specialists was 

key in order to quickly adapt to their work style and to start being productive.   

 

The fact that throughout this PhD project, the primary researcher (MS) had to 

establish many contacts and liaise with numerous experts in the field of BC 

and with participant recruiters demonstrates another learning experience. 

Liaising with such busy HCPs does not always prove to be easy, even for the 

organising of a single group meeting. However, liaising and working with the 

HCPs was facilitated by open communication, by negotiating the most 

convenient times and venues for the experts and the recruiters, with a few in-

person familiarisation meetings and provision of requested information.  

 

Another important learning aspect was the process of building relationships 

with the participants and gaining their trust prior to and during the data 

collection points in the study, in order for them to feel comfortable to share 

really personal information related to their illness. This was achieved by using 

familiarisation calls, prompt administration of emails by the researcher (MS) 

and friendly and at the same time professional approaches during the in-

person meetings. Conducting the FG, the TAIs and the online GIs was also 

insightful in terms of highlighting the importance of the need for emotional 

awareness shown by the researchers during these data collection events. At 

times, some of the participants became very emotional and even tearful and 

therefore, emotionally responsive approaches had to be adopted, such as 

pausing and empathetic mannerisms, such as head nodding and open body 

language. These data collection events were the first time the researcher MS 

had the opportunity to work with survivors of BC and to explore in person such 

sensitive data, and so the preparation for conducting these meetings involved 
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also education on emotional responsiveness to collecting sensitive data from 

such populations. 

 

The equipment used during the TAIs (a MacBook Pro laptop) proved to be a 

little difficult to navigate for some of the participants and hence, this might have 

had a negative impact on the user-experience during the TAIs. Therefore, for 

future TAIs, computers or laptops with both Windows and IOS need to be 

considered and the familiar one of these to be offered to the participant in order 

to facilitate the participant who is testing the intervention. The issues that arose 

with regards to troubleshooting during participant registration onto the online 

host platform and internet connectivity shortened the time during which the 

participants were able to interact and test the intervention during the TAIs and 

so, some valuable qualitative feedback might have been lost. Thankfully, the 

researchers had arranged standby IT support during each TAI which was 

utilised on multiple occasions and which facilitated the successful conduction 

of all six TAIs. 

 

 

9.7  Future Research 

 

The development of the iEMBRACE intervention underwent a considerable 

journey from being an idea, through being a PowerPoint prototype, transferred 

into a digital one and developed into a live, usable and very well-received web-

based intervention that was tested remotely by participants during a period of 

independent usage and subsequently, evaluated. A final version of the 

intervention is yet to be created with some more minor changes to the 

intervention, with some additional IT-assistance, however, not part of this PhD 

project due to limited time and budgetary resources. Large-scale usability 

testing and subsequent effectiveness testing of the intervention were not 

possible as part of this research project. Such phases would need to test a 

fully finalised intervention and would require significant time and researcher 

input for the recruitment of larger participant samples and for the conducting 

of these subsequent phases. The key elements required to have the finished 

iEMBRACE product would be a few technological enhancements as well as 
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the addition of some final content. A final set of 10 proposed changes was 

suggested during the qualitative online GIs which are due to be implemented 

in a post-doctoral research study. Most of the proposed changes are minor, 

requiring researcher input for some textual amendments to the contents. 

However, a few of the final changes to the iEMBRACE require the input of an 

IT specialist with experience in software coding in order to improve its 

accessibility with a larger print version and to correct the possible presence of 

a software error that was detected by one of the participants during the home 

usage period. Therefore, some additional funding will be sought in order to 

fulfil these minor changes, which however, would not change any of the 

already built and evaluated intervention components but would only add value 

to them and lead to a finished product. Subsequently, after a larger scale of 

usability testing, the iEMBRACE has the potential to be linked to the usage of 

wearable devices, such as movement sensors, smart watches or fitness 

trackers in order to measure more accurately the level of exercise and the 

quality of specific upper-limb movements that are part of the rehabilitative 

exercises after surgery for BC. Such technological progression of the 

intervention has an important role in this research agenda with the potential to 

make the user-experience more engaging, accurate and effective moving 

forward.  

 

 

9.8 Implications for Clinical Practice 

 

In the light of the current global pandemic and the limited options for patients 

to receive treatment in person, other than COVID-related, we consider that the 

the creation of an intervention like the iEMBRACE and the findings of all 

phases of this PhD study are extremely relevant novel and timely. This work 

adds to the evidence base in area of cancer survivorship and would be of 

interest to clinicians and other researchers in the field of BC survivorship in 

order to facilitate the cancer survivorship care offered to people after surgery 

for BC. Therefore, once it has been finalised, the iEMBRACE will have the 

potential for wider use across healthcare settings with BC post-surgical 

populations. In order to fulfil this, there, must be a presence of robust evidence 
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of the effectiveness of the iEMBRACE in managing post-operative 

complications after surgery for BC which would require larger evaluation and 

effectiveness studies. There are already current ongoing discussions for 

further funding opportunities in order to finalise the iEMBRACE.  

 

The systematic review that is now published (Sotirova et al. 2020) can be used 

by intervention developers as a resource to familiarise themselves with 

common intervention components in the fields of cancer rehabilitation and 

exercising and to design more engaging and effective behavioural change 

interventions in the future. 

 

 

9.9 Overall Conclusions 

 

The unique contribution to knowledge of this research project is that, to our 

knowledge, the iEMBRACE is the first self-management fully automated online 

intervention that provides tailored exercise rehabilitation after surgery for BC. 

There are many strengths to this work. Firstly, the iEMBRACE is based on a 

theoretical model (the TPB), evidence-based practices, and a developmental 

framework (the PBA), allowing its users to fully self-manage their post-

operative shoulder and arm exercise rehabilitation by providing them with 

tailored exercising “pathway”, advice and information. Also, the PPI 

involvement in the planning phase and the iterative participant involvement 

throughout all phases of the design, development, testing and evaluation of 

the intervention ensured a greater diversity of feedback. Moreover, the 

changes to the iEMBRACE that were suggested by our participants ensured 

the intervention was tailored according to the precise needs of its prospective 

end-users.  

 

The findings from this PhD project will facilitate intervention developers to build 

engaging and effective interventions not only in the field of BC, but in the fields 

of other cancers as well, in order to further improve the provision of support 

services for survivors of cancer in the future.
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Appendix B: Focus Group and Online Group Interviews – Distress 

Protocol 

 

 

Distress protocol for the Focus Group Meeting and Online Group 

Interviews 
 

Title of Project: Designing, developing and testing a web-based tailored 

intervention for self-management exercising to enable optimal shoulder and arm 

outcomes after surgery for breast cancer 

 
The research team members conducting this study acknowledge the fact that discussing 

sensitive topics such as a diagnosis for breast cancer, adjuvant treatment or surgeries 

for breast cancer may cause distressing and emotional feelings for the participants. In 

the event that a participant becomes visibly distressed or upset, the following actions 

will be taken: 

 

1. Initially the Moderator of the focus group discussion will pause for a brief period of 

time and, thus, allowing the distressed / upset participant to overcome the emotional 

moment. 

 

2. If the participant feels unable to remain at the group discussion, the observer will escort 

the participant to a different, quiet room, where the participant will have time and space 

to consider whether they wish to continue, or not.  

 

3. If the participant wishes to resume, s/he will be accompanied back into the room when 

s/he feels ready. If the participant wishes to leave, s/he will be offered a courtesy 

telephone call to a family member or to a healthcare professional, such as their GP. 

 

 
4. Before the participant leaves, s/he will be offered a follow-up telephone call from 

a member of the research team. 

 

5. In the event of the participant leaving the venue of the focus group, the 

researcher will make sure that travel arrangements are in place for the 

participant to travel home. 

 

 

 

 

 

 

 

 



 344 

 

Appendix C: Expert Group – Feedback Questionnaire 

 

Expert Meeting – Monday the 4th of March 2019 
 

GENERAL/USABILITY/FRIENDLINESS 
 
 
1. Would you recommend IEMBRACE to a friend? 

YES □  NO   □ 
 

 
2. How would you describe 
IEMBRACE in one word? 
 

 

 
3. How does IEMBRACE 
compare to other materials / 
leaflets / web-sites about BC 
(in a few words)? 
 

 

 
4. If you could change one 
thing about IEMBRACE what 
would it be and why? 
 

 

 

 

Here are a number of features, and we would like your 
opinion on these, or any others that come to mind.  
Restricted online log-in access, navigation menu, 
instructions on how to use the intervention, tailored 
information according to symptoms, exercise video 
demonstrations, videos with other patients’ stories, videos 
with healthcare professionals for advice and educational 
information, partial subtitles during videos, exercise 
printables, images and visual graphics, general tips and 
advice, additional information, reminders, goal setting, 
separate modules available at all times, FAQs, web-links for 
further information.  
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5. What features you 
would definitely like to 
see in IEMBRACE? 
 

 
6. Which intervention 
features you would not 
like to see in 
IEMBRACE? 

 

 

 
7. What do you like best 
about IEMBRACE? 
 

 

 
8. What do you like least 
about IEMBRACE? 
 

 

 
9. How can we improve 
IEMBRACE? 
(Feel free to add more 
feedback by using the blank 
page at the end of this 
questionnaire) 
 

 

 
10. Anything else that you would like to share about IEMBRACE? 
 

________________________________________________________  
 

 
Content relevance and reliability (adapted from the DISCERN and the 
EQIP tools (D. Charnock 1999; Moult et al. 2004) 

 
 
11. Does IEMBRACE start by telling you what it will cover and then cover 
what it says? 
 
Yes   Partially  NO   (please circle your 
answer) 
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12. Does IEMBRACE use everyday language, explaining unusual or 
medical words or abbreviations or jargon? 
 
Yes   Partially  NO   (please circle your 
answer) 
 
 
13. Does IEMBRACE use short sentences or less than 15 words on 
average?  
 
Yes   Partially  NO   (please circle your 
answer) 
 
 
14. Does IEMBRACE personally address the reader? 
 
Yes   Partially  NO   (please circle your 
answer) 
 
 
15. Is the tone of the text respectful? 
 

Yes   Partially  NO   (please circle your 
answer) 
 
 
16. Is the design and layout of the PowerPoint IEMBRACE prototype 
satisfactory? 
 
Yes   Partially  NO   (please circle your 
answer) 
 
 
17. Does the PowerPoint IEMBRACE prototype contain easy-to-
understand illustrations, diagrams or photos that are relevant to the 
subjects it covers? 
 
Yes   Partially  NO   (please circle your 
answer) 
 
 
18. Is the information presented in a logical order? 
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Yes   Partially  NO   (please circle your 
answer) 
 
 
19. Does IEMBRACE contain balanced and unbiased information? 
 
Yes   Partially  NO   (please circle your 
answer) 
 
 
20. Does IEMBRACE contain information that is evidently up-to-date and 
supported by scientific research (referenced)? 
 
Yes   Partially  NO   (please circle your 
answer) 
 
 
21. Does IEMBRACE provide details of additional sources of information 
such as support organisations or websites? 
 
Yes   Partially  NO   (please circle your 
answer) 
 
 
22. Does IEMBRACE discuss quality of life issues like reduced mobility, 
pain or the need for more treatment? 
 
Yes   Partially  NO   (please circle your 
answer) 
 
 
23. Does IEMBRACE contain contact details for the person(s) or the 
organisation(s) that produced it for further queries or in case of 
troubleshooting? 
 
Yes   Partially  NO   (please circle your 
answer) 

 
THANK YOU FOR YOUR TIME AND FEEDBACK 

 
 

Please use the rest of this page for any additional comments and 
feed
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Appendix D: Focus Group – Topic Guide 

 

Research Study: Designing, developing and testing a web-based tailored 
intervention for self-management exercising to enable optimal shoulder and arm 
outcomes after surgery for breast cancer 

 
TOPIC GUIDE FOR POWERPOINT PROTOTYPE FOCUS GROUPS 

 
 
FG DISCUSSION ABOUT THE POWERPOINT PROTOTYPE OF THE 
INTERVENTION 
 
There are two main parts to this FG session. 

1. Participants to be INTRODUCED to their specific intervention arm by being given a 
printed handout with screenshots of the relevant intervention arm. There will be an 
open discussion (a few open questions – examples are given below – in order to 
understand the participants’ initial impressions/ideas from the PowerPoint prototype of 
the intervention arm and its pros and cons). 

2. The researcher will then present these screenshots on a screen linked to a computer, 
and the participants will comment more in-depth on the elements of these. 
 
Part 1: 
Introduction + Ice-breaker 
 

a) Briefly outline to the participants the presented to them screenshots of the intervention 
and its progress so far. 
 

b) In terms of encouraging participants to exercise: 
 

a. What are the most useful aspects of the intervention? 
i. Probes: navigation, presentation and content 
b. What are the least useful aspects of the intervention? 
i. Probes: navigation, presentation and content 

 
 
Part 2: 
The PowerPoint prototype intervention will be then brought up on a screen, and the 
moderator will navigate through each page in turn, allowing the FG participants plenty 
of time to comment further and add to their previous comments from the earlier 
discussion. During this part of the FG session, the moderator will also probe the earlier 
responses as she progresses through each part of the intervention. 

 
Summary of the FG meeting and of the main suggestions made by the participants. 
Closing of the meeting and expressing thanks for attending the FG meeting. 
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Appendix E: Participant Information Sheet 

 

 

 
Appendix 2 Participant Information Sheet and Consent  Version 1f, 21st January 2019 
 
 
 
Dear Sir/Madam,                                                                                                       
 
 
Research Study: Designing, developing and testing a web-based tailored intervention for self-
management exercising to enable optimal shoulder and arm outcomes after surgery for breast 

cancer 
 
 
You are being invited to take part in a study which is part of a PhD project at Ulster University. Before 
you decide whether or not to participate, it is important that you understand what the research involves 
and what you will be asked to do. Please read the following information carefully and do not hesitate to 
raise any questions about anything that you might not be clear. 
 
 
Study summary 

This project will ask you about exercise at home after breast surgery  

• Do I have to take part?                            No  
• How long will it take?     

 
 

We will ask you to attend 2 x 90-minute 
meetings and at least one interview at 
your home or a different preferred 
location that may take up to 90 minutes.

• Will my replies be confidential?               Yes  
•   Will the meetings and the interview be        

recorded?               
Yes, but nobody will be able to identify 
you in any outputs.  

 
 
 
 
 
 
Thank you for your time. 
Yours sincerely, 
 
 
 
 
 
Mariya Sotirova 
(on behalf of the research team) 
 
 

1 
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Appendix 2 Participant Information Sheet and Consent  Version 1f, 21st January 2019 

 
 

Participant Information Sheet 
 

 
Title of the Research Study: Designing, developing and testing a web-based tailored 
intervention for self-management exercising to enable optimal shoulder and arm outcomes 
after surgery for breast cancer 

 
 
What is the purpose of the study?  
After surgery for Breast Cancer (BC), patients are usually given a number of exercises described on a piece 
of paper or pamphlet to carry out at home to ensure the best shoulder function after surgery. In many 
instances, during their short day-procedure or overnight stay for their breast surgery, patients may be 
overwhelmed with information about their cancer treatments. After their operation, patients start other 
cancer treatments and so, sometimes, exercising gets lost or not prioritised. We believe that there may be 
a better way to encourage patients to carry out the exercises. Therefore, we are trying to develop an online 
self-management programme for exercising at home after breast surgery. Before the programme can be 
launched, we need your help to design it and test it! 
 
We would like you to take part in a research study that will involve focus group discussions, a brief 
demographic questionnaire, individual think-aloud interviews and home testing of the web-based 
intervention for which you would need to have internet access at home. The purpose of this research study 
is to design, develop and test a web-based self-management exercise programme for routine prevention of 
shoulder/arm issues or improvement of shoulder and arm function after a surgery for breast cancer. This 
will be achieved based on your views and preferences.  
 
Who will be invited to take part in the study? 
You have been chosen to be invited to take part in the study because you are over 18 years of age, and 
you had surgery for breast cancer.  
 
Why should you consider taking part?  
Your comments will be very important throughout the whole process of designing and testing the online 
intervention for exercising after a surgery for breast cancer. With your help, in the future, this intervention 
could become a part of the routine exercise rehabilitation of many other people with a surgery for breast 
cancer. This exercise intervention will be for both: people after a recent breast surgery who may or may not 
have any shoulder problems, and for people who have had the surgery a while ago but have since 
developed shoulder and arm problems.  
 
Do I have to take part? 
It is entirely up to you to decide whether or not to take part. If you choose to take part, you will be asked to 

sign a consent form. Please note that you can change your mind at any time and withdraw from the study 

without giving a reason. Please also note that by signing the consent form you agree for your data to be 

analysed even if you withdraw. 

 
What will the study involve? 
You will be invited to attend 2 focus group discussions (one at the beginning of the study and one in the 
end), one brief questionnaire and between 1 and 5 individual think-aloud interviews (depending on your 
availability). Very importantly, we will ask you to test the web-based intervention at home, so you will need 
access to the internet for that part of the study.  
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Appendix 2 Participant Information Sheet and Consent  Version 1f, 21st January 2019 
 
 
The Focus group meetings  
The two focus group meetings are expected to last approximately 90 minutes, and these will be held at a 
location that is as close as possible to where you live. The meetings will be audio recorded for the 
researchers to be able to make further analyses of these meetings. You will be with 3 to 7 other breast 
cancer survivors who will also have had a surgery and who might have experienced some shoulder and 
arm problems. The groups will be asked to share their thoughts on the appearance of the intervention, what 
features would motivate them to use it, and what barriers or intervention features would put them off from 
using it. When at the first focus group, but before the actual discussion starts, we will ask you to fill in a brief 
questionnaire so that we can know a little more about your surgery and how your shoulder and arm problems 
may have affected you in your daily life, if you ever had them. 
 
The think-aloud individual interviews 
After the first focus group discussion, we will invite you to a series of individual think-aloud interviews 
(between 1 and 5 interviews), and these will be held at a location that is as close as possible to where you 
live or at your own home depending on your preferences and availability. During the interviews, you will be 
given the opportunity to test the intervention on a computer during its development process. And your 
comments will help us make all the changes that are needed, in order to create an online intervention that 
is fit for purpose. These interviews are expected to last no more than 90 minutes each and will be audio-
recorded for the researchers to be able to make further analyses of your interview. 
 
The home-testing 
Once we have made most of the changes to the intervention, we will then ask you to test it online, at home, 
for which you will need access to the internet at your home. We will provide you with the online link and log-
in details for the intervention. For this testing phase, you will be asked to review the intervention by 
navigating through it. This can be done at a time of your choosing. We expect that you would need to spend 
about one hour for this at home. After that we will invite you for the final focus group discussion in order to 
tell us what you think about the specific features of the intervention and how your home testing went. 
 
An experienced moderator will lead both the focus group discussions and the individual interviews.  
 
Will people be able to identify you from this study?  
The information that you share with us will be treated as strictly confidential. Nobody apart from the research 
team will be able to access the audio recordings which will be securely stored at university premises and 
deleted as per university requirements and the General Data Protection Regulation, 2018.  All the data, 
through every stage, will be anonymised, for example, you may be referred to as P1 or P2, etc. Once 
transcribed and anonymised, the audio recordings will be deleted. However, in our reports or publications, 
we may use some of your word-for-word quotations identified by P1 or P2, etc.   
 
Will my information be kept confidential and where will it be stored? 
All information that you share with us during the focus-group discussions and during the individual interviews 
will be treated in the strictest confidence. None of your details will be shared with anyone else, other than 
members of the research team in accordance with the General Data Protection Regulation, 2018. All your 
digital, electronic or hard-copy information will be firstly anonymised, and then locked securely or stored 
onto a password-protected computer at the Ulster University. Parts of that anonymised information may be 
used for future research, but your personal details or identifying information will not be disclosed to anyone 
apart from the research team for this study. After ten years, in line with the Ulster University policy, your 
data will be destroyed.   
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Appendix 2 Participant Information Sheet and Consent  Version 1f, 21st January 2019 
What are the potential benefits/risks? 
The exercises included in the intervention may or may not have a positive effect on you at this stage. 
However, we are hopeful that you will benefit from participating in this research study by interacting, 
encouraging and being encouraged by other breast cancer survivors. You will have the chance to share 
your views and experiences with others about what could motivate or demotivate you to exercise. You will 
also have the opportunity to actively participate in the design and testing of a new and advanced online 
intervention which could in the future become a part of the routine rehabilitation of many other people with 
a surgery for breast cancer.  
In the unlikely event of you sharing some information with us that would make us concerned about your 
own safety or the safety of those around you, we will have to inform the relevant persons that would need 
to know about it.  
The research team conducting this study acknowledge the possibility that discussing sensitive topics such 
as a diagnosis and surgeries for breast cancer, chemotherapy or radiotherapy treatments can cause you 
distressing and emotional feelings. Therefore, in the event that participation in the interviews or focus groups 
does cause distress or emotional feelings, our team will be very understanding and appropriate support will 
be given (we have in place a set of procedures called distress protocol). 
 
What if something goes wrong? 
It is very unlikely that something could go wrong during this study. In order to be assured of this, the 
research team has received ethical approvals for this study from the Ulster University and from the 
relevant NHS Research Ethics Committee. Nevertheless, in the event of any issues or problems, Ulster 
University has procedures in place for reporting, investigating, recording and handling adverse events. 
The Ulster University complaints procedure information can be obtained upon request from the 
researchers or from: https://www.ulster.ac.uk/__data/assets/pdf_file/0011/75638/Complaints.pdf. 
If you raise any complaints or concerns, these will be handled seriously. If you would like to raise any 
complaints or concerns about any aspect of the study, please contact Dr. Iseult Wilson, who is one of the 
Academic Supervisors for this study. 
 
Who will carry out the research? 
The research team consists of: Miss Mariya Sotirova (PhD student), Dr. Daniel Kerr (Chief Investigator), Dr 
Iseult Wilson (Academic Supervisor), Dr. Sean O’Connor (Academic Supervisor) and Prof. Eilís McCaughan 
(External Adviser). All research team members are based at the Ulster University, apart from Dr. Iseult 
Wilson who is based at Queen’s University, Belfast. This project is funded by a Department for the Economy 
Studentship. 
 
Who do I speak to if I have any questions? 
If you have any questions or would like additional information, please do not hesitate to contact Dr. Iseult 
Wilson or Mariya Sotirova (details are at the end of this Information Sheet). 
 
What to do next? 
If you wish to take part in this research, you can express your interest in the study by contacting either of 
the researchers named bellow by telephone or e-mail in order to confirm your participation or to ask any 
further questions about the study.  
The focus group meetings and the individual interviews will take place between December 2018 and 
November 2019.  

 
Contact details: 
Miss Mariya Sotirova, 
Ulster University, Jordanstown 
Mobile telephone number: 07955384861  
Email: sotirova-m@ulster.ac.uk 

 
 

Dr. Iseult Wilson, 
School of Nursing and Midwifery,  
Queen’s University Belfast 
Office telephone number:  028 9097 2492 
Email: i.wilson@qub.ac.uk

Thank you for taking the time to read this information sheet. 
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Appendix F: Focus Group – Demographic Questionnaire 

 
Research Study: Designing, developing and testing a web-based tailored 
intervention for self-management exercising to enable optimal shoulder 

and arm outcomes after surgery for breast cancer 
 
INTRODUCTION 
 
Thank you for being part of this PhD project at Ulster University. Before you complete this brief 
questionnaire, it is important that you read and understand the different types of questions in 
order to know what you will be asked to do. Please read the following information carefully. 
The overall aim of this study is to develop an online self-management exercise programme. We are 
developing this intervention over a number of stages. People who have had surgery for breast cancer, 
and who are selected to take part in this study, will be working with us at every stage, so that the final 
web-based product, will be fit for purpose for anyone who has had surgery for breast cancer. The aim 
of this online exercise programme is to improve your shoulder and arm function after a surgery for 
breast cancer.  
 
As part of this study, it would be very useful for us to know a little bit about you and your surgery and 
any shoulder problems you might have.  
 

 
All your answers will be treated confidentially as per the Data Protection Act. 
 
 

 
 
 
THE QUICK DASH SURVEY QUESTIONNAIRE (Permission granted by Authors) 

 
INSTRUCTIONS 

 
Beaton, D. E., Wright, J. G., Katz, J. N., and Upper Extremity Collaborative Group. (2005). 
Development of the QuickDASH: comparison of three item-reduction approaches. Journal of 
Bone and Joint Surgery, 87(5), 1038-1046. 
 
This questionnaire asks about your symptoms as well as your ability to perform certain 
activities.  Please answer every question, based on your condition in the last week, by circling 
the appropriate number.  If you did not have the opportunity to perform an activity in the past 
week, please make your best estimate of which response would be the most accurate.  It 
doesn’t matter which hand or arm you use to perform the activity; please answer based on your 
ability regardless of how you perform the task
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QuickDASH (Beaton et al. 2005) 
  

Please rate your ability to do the following activities in the last week by circling the number below the appropriate response. 

 

  NO MILD MODERATE SEVERE 
UNABLE 

 

  DIFFICULTY DIFFICULTY DIFFICULTY DIFFICULTY 
 

       
 

1. Open a tight or new jar. 1 2 3 4 5 
 

       
 

2. Do heavy household chores (e.g., wash walls, floors).  1 2 3 4 5 
 

       
 

3. Carry a shopping bag or briefcase. 1 2 3 4 5 
 

       
 

4. Wash your back. 1 2 3 4 5 
 

       
 

5. Use a knife to cut food. 1 2 3 4 5 
  

 

6. Recreational activities in which you take some force  

or impact through your arm, shoulder or hand 1 2 3 4 5 

(e.g., golf, hammering, tennis, etc.).      
 

 

 
NOT AT ALL SLIGHTLY MODERATELY 

QUITE 
EXTREMELY  

 

A BIT 
 

     
 

      
 

7.  During the past week, to what extent has your      
 

arm, shoulder or hand problem interfered with 1 2 3 4 5 
 

your normal social activities with family, friends,      
 

neighbours or groups?      
 

      
 

 NOT LIMITED SLIGHTLY MODERATELY VERY 
UNABLE  

 
AT ALL LIMITED LIMITED LIMITED  

  
 

      
   

8. During the past week, were you limited in your 
 work or other regular daily activities as a result 1 2 3 4 5 

 

       
 

 of your arm, shoulder or hand problem?       
 

Please rate the severity of the following symptoms 

      
 

 

NONE MILD MODERATE SEVERE EXTREME 
 

in the last week. (circle number)  
 

        
 

9. Arm, shoulder or hand pain. 1 2 3 4 5 
 

        
 

10. Tingling (pins and needles) in your arm, 
1 2 3 4 5  

 

shoulder or hand. 
 

       
 

        
 

       SO MUCH 
 

   NO MILD MODERATE SEVERE DIFFICULTY 
 

   DIFFICULTY DIFFICULTY DIFFICULTY DIFFICULTY THAT I 
 

       CAN’T SLEEP 
 

        
 

11. During the past week, how much difficulty have       
 

 you had sleeping because of the pain in your arm, 1 2 3 4 5 
 

 shoulder or hand? (circle number)       
  

 

QuickDASH DISABILITY/SYMPTOM SCORE = ( [Sum of n responses/n] -1) X 25, where n is equal to number of 

completed responses 

 

 
A QuickDASH score may not be calculated if there is greater than 1 missing item. 
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QuickDASH (Beaton et al. 2005) 
 

 

 

 

WORK MODULE (OPTIONAL) 

 

The following questions ask about the impact of your arm, shoulder or hand problem on your ability to work 

(including homemaking if that is your main work role). 
 

Please indicate what your job/work is: _ 

 

❐ I do not work. (You may skip this section.) 
 

Please circle the number that best describes your physical ability in the past week. 
 

Did you have any difficulty:  NO MILD MODERATE SEVERE 
UNABLE  

 

   DIFFICULTY DIFFICULTY DIFFICULTY DIFFICULTY 
 

          
 

1. using your usual technique for your work? 1 2 3 4 5  
 

          
 

2. doing your usual work because of arm, 
1 2 3 4 5 

 
 

  

shoulder or hand pain? 
 

 

        
 

          
 

3. doing your work as well as you would like? 1 2 3 4 5  
 

          
 

4. spending your usual amount of time doing your work? 1 2 3 4 5  
 

          
  

 

 

 

 

 

 

 

SPORTS/PERFORMING ARTS MODULE (OPTIONAL) 

 

The following questions relate to the impact of your arm, shoulder or hand problem on playing your musical instrument or 

sport or both. If you play more than one sport or instrument (or play both), please answer with respect to that activity which 

is most important to you. 
 

Please indicate the sport or instrument which is most important to you:_____ 
 

❏ I do not play a sport or an instrument. (You may skip this section.) 

 

Please circle the number that best describes your physical ability in the past week. 
 

Did you have any difficulty: 
NO MILD MODERATE SEVERE 

 

DIFFICULTY DIFFICULTY DIFFICULTY DIFFICULTY  
UNABLE

 
 

 
 

 

1. using your usual technique for playing 

your instrument or sport? 
 

2. playing your musical instrument or sport 

because of arm, shoulder or hand pain? 
 

3. playing your musical instrument or 

sport as well as you would like? 
 

4. spending your usual amount of time practising 

or playing your instrument or sport? 

 

 
 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

 

 

 

SCORING THE OPTIONAL MODULES: Add up assigned values for 

each response; divide by 4 (number of items); subtract 1; multiply by 25. 
  

© INSTITUTE FOR WORK & HEALTH 2006. ALL RIGHTS RESERVED 
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An optional module score may not be calculated if there are any missing items. 
 
 

This section is about your main shoulder and arm issues 

 

 

1. Which of the following problems do you consider to be your main problem after your 

breast operation, related to your shoulder and arm on the affected side?  

(Please choose ONE of the following answers) 

 

Reduced ability to move my shoulder and arm on the operated side  

 

Weakness in my arm/shoulder area       

 

Other            

If ‘other’, please state: _____________________________ 

 

 

2. Some people find it difficult to carry out everyday activities after their surgery. These 

activities might be reaching down a cup from a high shelf, closing the boot of a car, 

reaching for a seat-belt, getting out of a bath etc. 

Please think of the shoulder and arm affected by the surgery. What activities, with this 

shoulder/arm, do you find difficult? Please let us know how difficult this activity is. 

 

 

I = impossible VD = very difficult – I always need help D = difficult – I sometimes 

need help SD = sometimes difficult – I can usually manage, but it’s not easy 

 

 I 

Impossible  

VD 

I always 

need 

help 

D 

sometimes 

need help 

SD 

Not 

easy, 

but I 

can 

manage 
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This section is about your cancer diagnosis and surgical treatment. 

 

3. When were you diagnosed with breast cancer?  

 

Month _______ year ____________ 

 

4. What kind of surgery did you have as part of your treatment for breast cancer?  

(please choose ONE of the following answers)  

 

Mastectomy        Lumpectomy    

Mastectomy and breast reconstruction   I don’t know    

 

 

If you had a breast reconstruction, please tell us what type of reconstruction you had 

 

LD Flap (Latissimus Dorsi flap)     Implant  

 

TRAM (Transverse Rectus Abdominis Myocutaneous flap)  Other   

 

5. When did you have your surgery for breast cancer?  

(Please choose ONE of the following answers) 

 

Month _____ Year _____ 

 

If you had more than one surgery for your breast cancer, please list these below 

 

_______________________________________________ (date: month/year) 

_______________________________________________ (date: month/year) 

_______________________________________________ (date: month/year) 

 

 

6. Which side was affected? (please choose ONE of the following answers)  

 

Right   Left   Both  

 

 

7. Did your operation include node removal? (Please choose ONE of the following 

answers)  
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Yes   No    Don’t know  

 

8.  Were you provided with any shoulder and arm exercises before or after your breast 

surgery? (Please choose ONE of the following answers) 

 

Yes   No    Don’t know  

 

 

9. If yes, were you given these exercises BEFORE or AFTER your breast surgery?  

 

Before surgery    After surgery    Other  

 

If ‘other’, please give details: _____________________________ 

 

10. If you were given exercises, WHO provided these? 

  

Please choose all that apply:  

 

Physiotherapist   Breast Care Nurse   Breast Surgeon  

Oncology Doctor  Other    

 

If ‘other’, please state: _____________________________ 

 

11. In what form were the exercises provided to you?  

 

Please choose all that apply:  

On a sheet of paper with instructions only (no pictures)  

On a sheet of paper with instructions and pictures    

Verbally explained to me (no hand-out, no demonstration)   

Verbally explained and demonstrated to me (no hand-out)  

Other          

If ‘other’, please state: _____________________________ 
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This section is about your other cancer treatment(s) or other non-cancer treatment(s). 

 

12. Did you at all receive any of the following cancer treatments?  

(please choose as many answers as applicable) 

 

Radiotherapy     

Chemotherapy     

Hormone Replacement Therapy  

Aromatase Inhibitors   

Herceptin (Trastuzumab)   

Other     

If ‘other’, please state what treatment you are receiving ______________________ 

 

 

13. Are you currently receiving any of the following cancer treatments? (please choose 

as many answers as applicable) 

 

Radiotherapy      Chemotherapy     

Hormone Replacement Therapy    Herceptin (Trastuzumab)    

Aromatase Inhibitors    Other     

 

If ‘other’, please state what treatment you are receiving ________________________ 

 

 

14. Have you been seen by any other healthcare professional or therapist in the last six months?  

(please choose ONE of the following answers) 

 

Yes     No    Don’t know   

 

If yes, please list the health care professionals you visited (e.g. GP, physiotherapist, nurse, 

occupational therapist…), and the reason for the visit: (e.g. arthritis, back pain, heart problems, 

stress etc.) 

1. __________________ reason ___________________   

2. __________________ reason ___________________ 

3. __________________ reason ___________________ 

4. __________________ reason ___________________ 
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This is the last section and it is about your demographic details.  

 

15. What is your gender?  (please choose ONE of the following answers) 

Female    Male   

 

 

16. Which hand do you write with?  (please choose ONE of the following answers) 

Left     Right   

 

17.What is your age today? ________________________ 

 

18. What is your highest Educational qualification? (Please choose only ONE of the following) 

 

No formal school education completed     

Primary schooling up to P7 completed      

Some Secondary school / Tech, no formal qualification   

 Secondary school, with GCSE qualifications     

Secondary school, with A-Level qualifications     

Technical/vocational training       

Bachelor’s degree     

Master’s degree    

Doctorate degree    

19. What is your marital status? 

 (Please choose only ONE of the following) 

 

Single, never married      Separated     

Married or in cohabitation partnership    Widowed      

Civil Partnership      Divorced     

 

20. Are there any children under the age of 18 in your household and if so, how many? 

 (Please choose only ONE of the following) 

 

I have No children under 18    Yes, 1 child at home   

Yes, 2 children at home    Yes, 3 or more children at home   

 

21. What is your employment status?  

 (Please choose ONE answer) 

 

Employed     Self-employed   Unemployed Jobseeker    

A homemaker    A student    Unemployed, not a Jobseeker   

Retired    Unable to work   

 

Thank you for your time, and for completing this questionnaire. 
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Appendix G: Think-Aloud Interviews – Distress Protocol 

 

Distress protocol for think-aloud interviews 
 

Title of Project: Designing, developing and testing a web-based tailored 
intervention for self-management exercising to enable optimal shoulder and 

arm outcomes after surgery for breast cancer 
 
 

The research team members conducting this study acknowledge the fact that 
discussing sensitive topics such as a diagnosis for breast cancer, adjuvant treatment 
or surgeries for breast cancer may cause distressing and emotional feelings for the 
participants. In the event that a participant becomes visibly distressed or upset the 
following actions will be taken: 
 

1. Initially the researcher will pause for a brief period of time and, thus, allow the 

distressed / upset participant to overcome the emotional moment. 

2. After a brief quiet period, the participant will be asked whether they want to continue 

with the interview or not.  

3. If the participant wishes to resume the interview meeting, it will be resumed when s/he 

feels ready. If the participant wishes to leave, s/he will be offered a courtesy telephone 

call to a family member or to a healthcare professional, such as their GP. 

4. Before the participant leaves, s/he will be offered a follow-up telephone call from a 

member of the research team.  

5. In the event of the participant leaving the venue of the interview, the researcher will 

make sure that travel arrangements are in place for the participant to travel home. 
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Appendix H: Approval for Substantial Ethical Amendment Hampshire Ethics 

Committee  
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Appendix I: Consent Form 

 

 

 

 

 
Appendix 2 Participant Information Sheet and Consent  Version 1f, 21st January 2019 

 
 

A CONSENT FORM FOR PARTICIPANTS 
(Note: one copy for subject and one for researcher) 

 

Designing, developing and testing a web-based tailored intervention for self-
management exercising to enable optimal shoulder and arm outcomes after surgery 

for breast cancer 
 
    Chief Investigator: Dr Daniel Kerr                                                Please initial  

   each box             
 

I confirm that I have read and understand the Participant Information Sheet  
for the study described above. I have had the opportunity to  
consider the information and ask questions.   

 
I consent to the use of my data for the purposes of the study even if  
I withdraw from the study. 
 
I give permission for the researchers to hold my relevant personal data.  

 
I understand that no identifiable personal details will be made public (except  
if required by law) and I give permission for the researchers to hold my relevant  
personal data. 
 

     On the understanding that I am not made identifiable, I agree for the Focus Groups to be: 
- Audio recorded 

 
     On the understanding that I am not made identifiable, I agree for the Think-aloud Interviews to be: 

- Audio recorded 

 

 

I agree to take part in the above study and to the possibility for my data to be used  

for the purposes of future research as well as the research in hand, as long as  

I cannot be identified as a participant 

 
 
 
 
 
Please print name of Participant       Signature                    Date (dd/mm/yyyy)                   
 
 
 
Please print name of Researcher      Signature                    Date (dd/mm/yyyy) 

 
 

Please retain this copy for your own records 
 

5 
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Appendix J: Think-Aloud Interviews – Topic Guide 

 

Research Study: Designing, developing and testing a web-
based tailored intervention for self-management exercising to 
enable optimal shoulder and arm outcomes after surgery for 
breast cancer 

 
TOPIC GUIDE – Think-aloud interviews 

 
THINK-ALOUD INTERVIEW 
 

All interviews will be audio and video-recorded, and the researcher will 
observe and make notes throughout. The topic guide will include: 
 

• Introduction 

• Participant observations/comments as they navigate through the intervention  

• Participant observations/comments on the presentation (colours, font, font 
size, images etc.) and content (videos, text etc.) 
 

 
 
EXIT INTERVIEW: 
 
During the Think-aloud session, the researcher will have made notes, and will 
have identified areas for further investigation or probing. On completion of the 
Think-aloud session, i.e. during the Exit Interview, the participant will be asked 
to summarise their experience. In addition to this summary, there will be some 
questions asked based on the researcher’s notes. These will vary from 
participant to participant, but are likely to refer to any challenges or difficulties 
that the participant experienced or identified, and any suggestions s/he might 
have to enhance the intervention. 
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Appendix K: Online Group Interviews – Topic Guide 

 

Research Study: Designing, developing and testing a web-based 
tailored intervention for self-management exercising to enable 
optimal shoulder and arm outcomes after surgery for breast 
cancer 

 
TOPIC GUIDE FOR WEB-BASED PRE-LAUNCH 

PROTOTYPE: FOCUS GROUPS 
 

 
OPEN FG DISCUSSION ABOUT HOME-TESTING 

 
There are two main parts to this FG session. 

3. There will be an open discussion (a few open questions – examples are given 
below – in order to understand the participants’ experiences in using the 
intervention. 

4. The researcher will then present the intervention, and the participants will 
comment on the elements of this. 
 
Part 1: 
Introduction + Ice-breaker 
 

c) Briefly outline to the participants the progress of the intervention so far. 

 

d) In terms of encouraging you to exercise: 
 

a. What were the most useful aspects of the on-line intervention? 
i. Probes: navigation, presentation and content 
b. What were the least useful aspects of the on-line intervention? 
i. Probes: navigation, presentation and content 

 
 
 
Part 2: 
The web-based intervention will be brought up on a screen, and the moderator 
will navigate through each page in turn, allowing the FG participants plenty of 
time to comment further and add to their previous comments from the earlier 
discussion. During this part of the FG session, the moderator will also probe 
the earlier responses as she progresses through each part of the intervention. 
 
 
Summary of the FG meeting and of the main suggestions made by the 
participants. 
Closing of the meeting and expressing thanks for attending the FG meeting. 
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Appendix L: Lone Worker Action Protocol 

 

 
Lone Worker Action Protocol 

 
 

Title of Project: Designing, developing and testing a web-based tailored 
intervention for self-management exercising to enable optimal shoulder 

and arm outcomes after surgery for breast cancer 

 
 
Preparation / Actions BEFORE home visits 
 

• Proper planning before a home/community visit will be conducted, including a 
risk assessment prior to and during visits.  
 

• Prior to going out on a home/community visit, the student or the research team 
member will have prepared an itinerary of movements for the student’s 
Supervisor or research team members.  
 

• A Contact person (another member of the research team) must be appointed 
and should be provided with contact information, locations and/or maps 
necessary for tracking of the student/research team member who will be 
conducting the home/community visit. 
 

• The appointed contact person must be provided with the proposed starting and 
finishing times of the home/community visit for which they are appointed to act 
as a contact person prior to the visit. 
 

• The appointed contact person must be provided with the contact details of at 
least one family member/friend or a relative of the student or the research team 
member conducting the visit as a point of emergency contact. 
 

• Prior to, during and after the home/community visit, the student or the research 
team member who will be conducting it should make sure that they have a fully 
charged mobile phone device in order to contact their appointed contact person 
in case of emergency. 
 

• Prior to entering the property of the home/community visit the student or the 
research team member conducting the visit should always check the range 
signal of their mobile device. If there is poor mobile signal, the student or the 
research team member conducting the visit should contact their designated 
contact person to inform them that they have poor signal. 
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• Prior to entering the property of the home/community visit the student or the 
research team member conducting the visit should park their vehicle as close 
as possible to the venue. 
 

•  The student or the research team member conducting the home / community 
visit must not leave any research data or valuable objects in their vehicle and 
must secure their boot prior to entering the visit venue.  

 
Preparation / Actions DURING home visits 
 

• The student or the research team member should never put themselves in any 
danger and if they feel threatened or in danger, they should withdraw 
immediately from the home/community visit venue. 
 

• In case of an incident during the home/community visit, the student or the 
research team member should immediately after leaving the venue inform the 
Supervisor or another designated research team member about the details of 
the incident. 
 

• The student or the research team member should always carry their own 
responsibilities for their own safety.                        
 

• The student or the research team member conducting the visit should always 
keep their mobile phone device handy and must not leave it unattended. 
 

• The student or the research team member conducting the visit should always 
be aware of the nearest exit of the property that they are in for the visit. 

 

Preparation / Actions AFTER home visits 
 

 

• The student or the research team member conducting the visit must contact 
their designated contact person to inform them that the home/community visit 
has finished. 
 

• If the student or the research team member conducting the home/community 
visit fails to call back their appointed contact person after the end of the visit no 
later than two hours after its proposed finishing time, then the contact person 
must initiate search procedures as per Ulster University Lone Worker Policies 
and Procedures. 
 

• The designated contact person must record the time of each contact with the student 
or the research team member conducting the home/community visit and must note 
down the total completion of the task. 
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Appendix M: R&D South-Eastern Trust Approval 

 

 

Innovation, Research & Development Office  1
st

 Floor, Home 3, Ulster Hospital, Dundonald, Belfast BT16 1RH 
Tel:  028 9055 3101               Email:  paul.carlin@setrust.hscni.net  

 

 

Date:  27th February 2019 
 
Dr Daniel Kerr  
Ulster University,  
Jordanstown campus 
Shore Road  
Newtownabbey,  
BT37 0QB 
 
By email to:   dp.kerr@ulster.ac.uk  
 
Dear Dr Kerr,  
 
Study Title:   Self-management online shoulder exercising after breast cancer 

surgery 
HSC Trust Ref:   SET.18.23  
IRAS Ref:    240151      
 
I am pleased to advise that SEHSCT has given Research Governance Permission for 
the above project to commence. SEHSCT will act as a participant identification centre 
(PIC) for this project with Jennifer Foreman- SEHSCT Cancer Clinical Trials Research 
Nurse acting in the role of project Collaborator/Gatekeeper.  
 
Permission is granted for the duration of the project until 30/09/2020. 
 
The following documents have been approved for use in the project at this Trust: 
 

Document Version Date 

Protocol 1e 21/01/2019 

PIS/ICF 1f 21/01/2019 

 
Permission is granted subject to the attached conditions which I would ask you to 
please ensure that all members of the research team make themselves familiar.  Failure 
to abide by these conditions will invalidate permission and may result in the cessation of 
the research. 
 

I wish you every success with your project. 

Yours sincerely, 

 

 

 

Mr Paul Carlin 

Innovation, Research and Development  Manager 

Copy to:  N Curry, Jenny Foreman. Mariya Sotirova 
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	As the evidence from Chapters 1 to 3 outlines, there is a need for the development of a user-friendly engaging self-management exercise intervention for people to use in the comfort of their home. An online resource would enable its users to access th...
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	- A systematic review and narrative synthesis of the evidence about self-management interventions for rehabilitation after a cancer surgery;
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	Although we call it PowerPoint prototype, the contents document was presented to the participants in both a hard-copy handout of the separate content pages of a PowerPoint presentation and also it was shown on a screen. However, there was no formattin...
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	5.6.1.2 Developing the Topic Guide
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	The topic guide was developed from a number of sources including the expert group. The topic guide for the FG meeting was structured according to the three main constructs of the TPB, in order to encourage behavioural change towards regular self-exerc...
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	The topic guide was developed based on a recent literature review describing evidence for the seven key components of web-design elements that influence user engagement and adherence to such web-based resources (Garett et al. 2016) and the system usab...
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	Content relevance and reliability (adapted from the DISCERN and the EQIP tools (D. Charnock 1999; Moult et al. 2004)
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