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Protocol Summary 

Study design Single centre, single-arm, multimethod feasibility study 

Phase 1: Feasibility testing 

Phase 2: Qualitative Interviews  

Primary objective To assess the feasibility, and acceptability of delivering a co-designed, 
supervised pre-radiotherapy, exercise programme for people with stage I-III 
NSCLC, receiving radiotherapy with curative intent.  

 

Secondary 
objectives 

To assess the impact of the intervention on quality of life, functional ability, 
and other patient-reported outcome measures, such as symptom burden. 

To assess the accessibility, acceptability, and experience of the PA 
programme for patients and health care professionals (HCP). This will be 
achieved through conducting post-intervention, semi-structured, qualitative 
interviews  

Target sample size Phase 1: n = 30  

Phase 2:  n = 15  

Enrolment criteria • Patients with clinically or histologically confirmed NSCLC stages 1-3  

• Planned to receive treatment with curative intention radiation as primary 
treatment. 

• ECOG performance status 0-2. 

• At least 18 years of age. 

• Can understand and communicate in English 

• Deemed safe to participate in moderate-intensity exercise and for ECG 
monitored, maximal exercise testing  through the completion of a medical 
clearance form by their treating physician 

Intervention A Supervised, pre-radiotherapy exercise programme will be facilitated by 
the PhD Candidate concurrently with conventionally fractionated 
radiotherapy. The pre-radiotherapy exercise programme will consist of a 20-
minute exercise session consisting of aerobic exercise at low, moderate, and 
high intensities, as tolerated.  Exercise sessions will be conducted five days 
per week for 4 weeks in alignment with their radiotherapy treatment plan. 
Participants will be invited to the radiotherapy department 30 minutes 
before their scheduled appointment time to complete the exercise 
intervention. Participants will additionally be offered general advice on how 
to maintain physical activity based upon the latest cancer exercise 
guidelines (Campbell et al.,2019) 

The exercise programme used within this study has been adapted from 
Egegaard et al., (2019) pre-radiotherapy exercise study for people with 
lung cancer. Adaptions were made through a series of two co-design 
workshops, where the research team collaborated with people who 
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have been impacted by lung cancer through patient and public 
involvement. 

Primary endpoint Feasibility as assessed by recruitment, adherence, and retention to exercise 
duration and intensity, in addition to the occurrence of any adverse events 
assessed by CTCAEv5 criteria 

Secondary 
endpoints 

Questionnaires to measure quality of life and experience of symptoms 
burden, such as fatigue and breathlessness. These include the; International 
Physical Activity Questionnaire – Short Form (IPAQ-SF); European 
Organisation for Research and Treatment of Cancer Quality of Life 
Questionnaire (EORTC QLQ-30 with LC13); Pain score (Likert 1-10), Fatigue 
score (Likert 1-10) MRC dyspnoea scale; Rockwood Frailty Score; Distress 
thermometer. 

Physical function assessed will be assessed by 6-minute walk testing 
(6MWT) and the 30-second sit-to-stand test. 

Anthropological Measurements will include height & weight; Malnutritional 
Universal Screening Tool (MUST) score; resting blood pressure; resting heart 
rate.  

Finally, a qualitative evaluation, consisting of semi-structured interviews 
with participants, family members, and healthcare professionals, will be 
performed. 

Other evaluations Barriers and facilitators: Within the data collection sheet, barriers and 
facilitators encountered by each participant will be documented in the data 
collection sheet. 

Questionnaires: International Physical Activity Questionnaire – Short Form 
(IPAQ-SF), EORTC QLQ-30 with LC13, Pain score (Likert 1-10), Fatigue score 
(Likert 1-10) MRC dyspnoea scale. 

Rationale for 
participant 
numbers 

This is a single centre study, recruiting patients from the Northern Ireland 
Cancer Centre (NICC), Belfast City Hospital 

Phase 1: Sample size calculations are not required for feasibility studies. 
However, a sample size of 30 participants is recommended as per standard 
practice (Totton et al.,2023). Therefore, 30 participants identified over six 
months should be sufficient to determine feasibility.  

Phase 2: Based upon Braun and Clarke (2019) approach, 5 interviewees per 
group should be practical and sufficient to capture perceptions and 
experiences to achieve data saturation. These groups include: 

- Phase 1 participants who completed the programme. 
- Phase 1 participants who withdrew.  
- Phase 1 nominated persons (friends and family)  
- Healthcare professionals exposed to the programme  

Analysis plan for 
primary and 
secondary 
endpoints 

Phase 1: 

Feasibility outcomes will be collected on all patients screened. The number 
screened (those eligible and ineligible), those accrued and those not willing 
to participate with reasons for ineligibility and non-participation will be 
recorded and documented. This data will be examined and descriptive 
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analysis carried out to identify any differences between participants and 
non-participants. 

Patient compliance, utilisation and satisfaction with the intervention will be 
assessed. Attendance and adherence to the planned exercise sessions will 
be recorded alongside and analysed using descriptive statistics. thematic 
analysis will also be used to identify themes within the information gained 
from the semi-structured qualitative interviews. 

The quantitative data will be analysed for mean change from baseline using 
paired samples t-tests. Due to the relatively small numbers, it is unlikely that 
statistically significant differences will be identified. However, it may be 
possible to identify clinically meaningful change. Regarding quality of life 
and symptom burden, change scores for the IPAQ-SF, EORTC QLQ-30 with 
LC-13, and MRC Dyspnoea can be calculated for each participant and 
categorised according to pre-established minimally important differences 
(MIDs). 

Duration of patient 
participation and 
duration of study 

All participants will be followed for 12 weeks following completion of 
baseline assessment. Study duration will be determined by the speed of 
recruitment, anticipated 6 months. Recruitment will last for 0.5 years with 
the remaining six months focused on completing data collection and 
analysis, and for those who enrol in the study toward the end. 

Chief Investigator Dr Gillian Prue 
School of Nursing and Midwifery 
Queen’s University, Belfast 

Principal 
Investigator 

Dr Cathryn Crockett 
Consultant Clinical Oncologist based at Northern Ireland Cancer Centre, 
Belfast City Hospital, Belfast 

Study Co-ordinator PhD Candidate Matthew Beggs 
School of Nursing and Midwifery 
Queen’s University, Belfast 

Funding The PREFACE Study is funded by the Department of Economy PhD 
Scholarship 
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1. Introduction 

1.1 Background information 

1.1.1 Lung Cancer  

Lung cancer (LC) is the leading cause of cancer mortality globally (World Health 

Organisation, 2023) and is responsible for 1032 annual deaths within Northern 

Ireland (NI), equating to 22% of all cancer deaths, with a 14% five-year survival rate 

(Northern Ireland Cancer Registry (NICAN), 2024; Northern Ireland Cancer Registry, 

2023). 

In addition to poor survival, people with LC can experience a highly burdensome 

array of debilitating symptoms which can reduce treatment outcomes, and quality of 

life (QoL), such as severe breathlessness, anxiety, depression and fatigue (Peddle-

Mclntyre et al., 2019). Therefore, leading UK healthcare societies, charities, and 

organisations encourage the development of innovative services and programmes to 

improve the quality of LC care (UKLCC, 2024; National Lung Cancer Audit, 2023; 

Bradley et al.,2021). 

 

1.1.2 Radiotherapy resistance, tumour hypoxia and lung cancer 

Radiotherapy (RT) is one of the main treatment methods throughout all stages of LC 

(Vinod & Hau, 2020; Delaney & Barton, 2015). Evidence-based guidelines estimate 

that approximately 4 out of 5 people with LC (77%) should receive a minimum 

administration of one fraction of RT as part of an optimal treatment plan for both 

curative and palliative intent (Vinod & Hau, 2020; Atun et al., 2015; Delaney & 

Barton,2015). 

RT is an effective treatment modality which can utilised as either neo-adjuvant, 

adjuvant, or primary treatment (National Institute for Health and Care Excellence 

(NICE), 2024; Suveg et al., 2022). However, one issue which challenges the impact 

of Rxt on solid tumours is tumour hypoxia (TH) (Wu, et al., 2023; Barker et al., 2015). 

Tumour hypoxia (TH) is a contributing factor of radiotherapy resistance (RR) (Wu et 

al., 2023) and is estimated to be present in up to 80% of non-small cell lung cancer 

(NSCLC) tumours (Nisar et al., 2023). TH occurs when a tumour outgrows its 

available blood supply, creating areas of low oxygen (hypoxia) (Ortmann, 2024). 

Under hypoxic conditions, cancer cells can be 2-3 times more resistant to RT (Chen 

et al., 2024; Yoshimura et al., 2013). Consequentially, TH is directly correlated with 

poor patient survival outcomes, cancer progression, and resistance to cancer 

treatments (Ortmann, 2024; Ziolkowska-Suchanek, 2021; Muz et al.,2015). 

Therefore, developing innovative strategies to overcome TH remains a significant 

challenge for clinical research (Ortmann, 2024; Ziolkowska-Suchanek, 2021; Sia et 

al., 2020). 
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1.1.3 Exercise, cancer treatment, and tumour hypoxia  

Since the publication of the first international roundtable discussion on exercise 

guidelines for cancer survivors (Schmitz et al., 2010), the evidence for exercise 

oncology research has significantly increased, creating a stronger rationale 

supporting the integration of exercise into cancer care (Coletta et al., 2022; Campbell 

et al., 2019). This led to the publication of the first international exercise guidelines 

for cancer survivors in 2019 (Campbell et al., 2019).  

According to these guidelines, it is recommended that people diagnosed with cancer 

should avoid inactivity and should aim to achieve 150 minutes/week of aerobic 

exercise, in addition to strength training 2x/week, to avail of the benefits of exercise 

(Campbell et al., 2019). These include: 

• Reduce cancer-related fatigue 

• Improve health-related quality of life 

• Improve physical functioning 

• Improve sleep and reduce anxiety and depression 

• Improve lymphoedema  

• Improve bone health. 

The American Society of Clinical Oncology published exercise guidelines for people 

with cancer during treatment (Ligibel et al., 2022). Ligibel et al., (2022) systemic 

review provided strong evidence to support the recommendation of oncology 

providers to recommend both aerobic and resistance exercise to people with cancer 

whilst receiving treatment with curative intent. However, due to the large variability in 

exercise programme design, recommendations of specific guidance for exercise 

duration and intensity during treatment cannot be determined. 

In addition, pre-clinical research suggests that the effects of TH could be mitigated 

through the acute and chronic effects of exercise, therefore increasing the 

effectiveness of cancer treatments, such as radiotherapy (Brown et al., 2022; 

Avancini et al., 2020). For example, McCullough's (2014) pre-clinical research 

demonstrated an approximate 200% increase in tumour blood flow during exercise 

than when at rest, and a significant increase in patent blood vessels, decreasing TH. 

Furthermore, Dufresne et al., (2020) pre-clinical research demonstrated that exercise 

in combination with radiotherapy had a greater effect on tumour shrinkage compared 

to radiotherapy alone. However, exercise alone did not cause this effect.  

This increasing accumulation of evidence supports the hypothesis that cancer 

treatment could be more effective when supplemented with exercise (Esteves et al., 

2021; Cormie et al., 2017). However, there is a lack of evidence in human studies to 

support this hypothesis in lung cancer (Seet-Lee et al.,2022). This is partly due to the 

challenges with measuring the effects of exercise on TH (Piraux et al., 2020). In 

addition, difficulties with TH measurement are compounded by the significant 

heterogenicity in exercise protocol design in pre-clinical research (ligibel et al.,2022; 
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Seet-Lee et al., 2022), therefore understanding the minimally effective exercise 

prescription for adults to reduce TH in LC is currently a gap in research. 

Egegaard et al., (2019) conducted the only study to investigate the feasibility of 

delivering a pre-radiotherapy exercise programme for people receiving 

chemoradiotherapy treatment for stage III NSCLC. However, due to a low 

recruitment rate of 44.1%, study results were underpowered and were therefore 

described as explorative only. However, Egegaard et al., (2019) results 

demonstrated a 90% attendance rate and 88.1% adherence rate to a pre-

radiotherapy exercise prescription. 

In summary, Egegaard et al., (2019) research provides proof of concept that a pre-

radiotherapy exercise programme for people with LC can be performed safely, and is 

well tolerated, due to the low reporting of adverse events, and high attendance and 

adherence rates. However, Egegaard et al., (2019) research has been the only study 

to conduct pre-radiotherapy exercise research for people with LC. Typically, the 

conduct of only one feasibility study may not be sufficient to determine feasibility 

(Pearson et al., 2020). Rather, the conduct of multiple feasibility studies, can provide 

a more comprehensive understanding on a research topic, due to the involvement of 

various methodological approached and research variabilities (Morgan et al., 2021). 

Furthermore, this study contained only a small number of participants (n=14) and 

was conducted in only one country. This is relevant, as populations attitude towards 

physical activity, and prevalence of sedentary behaviour varies considerably 

between countries (Nikitara et al., 2021; World Health Organisation, 2018). 

Therefore, acceptability of the programme may vary between countries based on the 

general public’s attitude towards physical activity.  

1.2 Study Rationale 
As previously discussed, there is emerging evidence which supports the introduction 

of a pre-radiotherapy exercise programme for people with lung cancer, with its 

potential to improve treatment outcomes and patient quality of life (Ligibel et al., 

2022; Brown et al., 2022; Dufresne et al., 2020; Egegaard et al., 2019; McCullough 

et al., 2014). However, considering this is a new, understudied area of research, it is 

first necessary to understand the feasibility of delivering such an intervention within 

the operations of a radiotherapy department within the National Health Service 

(NHS), and alongside standardised radiotherapy treatment pathways.  

In conclusion, the conduct of this feasibility study may strengthen Egegaard’s et al., 

(2019) ‘proof of concept’ conclusion that introducing a pre-radiotherapy exercise 

programme for people with lung cancer can be safely tolerated. Furthermore, it may 

provide additional insights into alternative methodological approaches which may 

improve future study conduct and design and enable larger clinical trials to be 

performed. 
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2.0 Aims and Objectives 

2.1 Overall Aim 
To assess the feasibility, and acceptability of delivering a co-designed, supervised 

pre-radiotherapy, exercise programme for people with stage I-III NSCLC, receiving 

radiotherapy with curative intent.  

2.1.1 Primary Objective 

To determine feasibility outcomes by measuring: 

• Eligibility rates presented as the percentage of eligible participants identified 

and approached through participant screening. 

• Recruitment rate presented as the total number of potential participants who 

were approached and who agreed to participate as a percentage of the total 

number who were approached.  

• Exercise programme attendance by calculating the total number of attended 

sessions by the total number advised.  

• Adherence to the pre-radiotherapy exercise programme through monitoring 

the participants ability to complete the advised duration and intensity of 

exercise during each session (adherence is accepted if completed 75% of 

duration without intensity modification)  

• Participant retention rates calculated as the number of participants available 

to provide outcomes at the post-intervention assessment as a percentage of 

the total number recruited. 

• To assess the tolerability and safety of the intervention, via recording of 

intervention-associated adverse events using the Common Terminology 

Criteria for Adverse Events v5 (National Institute of Health, 2021) (Appendix 

1-4) 

 

2.1.2 Secondary Objective 

As this is a small-scale, unpowered, feasibility study with no comparison group, 

secondary outcomes will be exploratory. Secondary outcomes include: 

• Initial exploration of/gathering preliminary evidence of the impact of the pre-

radiotherapy exercise programme on the participants quality of life and 

symptom burden via patient reported outcome measures. 

• To assess the accessibility, acceptability and experience of the exercise 

programme for patients and health care professionals (HCP). This will be 

achieved through conducting a post-intervention, exercise satisfaction 

questionnaire, and semi-structured, qualitative interviews with phase 1 

participants (who have completed or withdrew from the programme), a 

nominated person (friends and family), and HCPs involved. This will be used 

to optimise the exercise programme for future effectiveness studies. 
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3.0 Research Design: Overview 
This research will be conducted in accordance with the Medical Research Council’s 

(MRC) framework (Skivington et al., 2021) for developing and evaluating complex 

interventions. The MRC Framework, is not designed as a research methodology to 

determine an interventions effect (Skirvington et al., 2021), rather, this framework 

was developed to answer research questions beyond effect, such as understanding 

the acceptability, cost effectiveness, scalability, and transferability of interventions 

across different contexts (such as location, groups, populations etc). Therefore, 

adopting the MRC Framework allows the research team flexibility to explore the 

acceptability of delivering a new, complex intervention such as a pre-radiotherapy 

exercise programme, within the context of an NHS radiotherapy department. 

This study will consist of two phases and will utilise a sequential, multi-method 

design. Phase 1 will involve a single-centre, single-arm feasibility study, phase 2 will 

involve a qualitative evaluation through the conduct of semi-structured, qualitative 

interviews with study participants, nominated family members, and HCPs directly, or 

in-directly involved in the research. 

3.1 Phase One: Feasibility  
The feasibility phase consists of delivering a supervised, pre-radiotherapy exercise 

programme for people diagnosed with stage I-III LC with behavioural change 

support. Additionally, participants must be receiving conventionally fractionated RxT, 

with curative intent. Participants receiving alternative treatment plans, such as 

stereotactic ablative therapy or 60-66Gy in 30-33 fractions over 6-6.5 weeks will be 

excluded from this study. This was based on recommendations from the lung cancer 

multi-disciplinary team (Dr Crockett, Dr McAleese, lung cancer clinical nurse 

specialists, and specialist radiographer).  

Participants will be recruited from the NICC. Assessments will be taken at baseline 

immediately before each exercise session, and at the end of the exercise 

programme. The intervention will involve 4 weeks of supervised exercise training, 

conducted within radiotherapy department immediately before their scheduled 

treatment appointment (Monday to Friday). Supervised sessions will be facilitated by 

the PhD candidate who is a registered nurse with 6 years’ experience (and is 

currently working) in cancer care, holds a valid Good Clinical Practice certificate, and 

the level 4 CanRehab specialist instructor course qualification. The level 4 

CanRehab specialist instructor course is an accredited and assessed course 

available to exercise specialists and physiotherapists which provides them with the 

skills and competencies to provide exercise to people living with cancer.  
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3.2 Phase two: Qualitative evaluation 
Following feasibility, phase 1 participants (including those who withdrew), will be 

invited for semi-structured interviews to understand the feasibility and acceptability of 

the programme through exploring experiences and satisfaction, perceived barriers 

and facilitators to the programme’s delivery, and potential methods of 

optimisation/recommended changes. In addition, phase 1 participants will be asked 

to nominate a trusted friend or family member who has been present with the 

individual for a minimum of three days per week throughout the exercise programme, 

for qualitative interview. Finally, HCP exposed to the exercise programme will be 

invited for qualitative interview. 
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Figure 1: Study timeline 
 

 

 

 

 

 

 

 

Stage One 

Participant eligibility initially screened by 
consultants at the new patient 
appointment. The Oncologist will discuss 
PREFACE participation and provide the 
Patient information sheet with 
an infographic. 

Patients will be asked to wait the next 24 
hours before consenting and will have 7 
days to respond. 

Stage Two 

Once consented by PhD Candidate to the 
pre-radiotherapy exercise programme, the 
following will be conducted between 
treatment planning and start: 

- Baseline assessments (Physical 
function tests, frailty scores, 
quality of life questionnaires,  

- Maximal exercise stress testing 
- Exercise support session and 

general physical activity advice 

Stage Three 

Preface pre-radiotherapy exercise progam 
mebegins on Day 1 of radiotherapy, which 
will consist of 20 minutes of aerobic 
exercise, immediately before their 
treatment, 5 days/week for duration of 
treatment (4 weeks). Participants will 
complete the PREFACE exercise 
programme arrive to radiotherapy 
department 30 minutes before their 
scheduled appointment to complete 
assessments and physical activity. 

Feasibility outcomes include eligibility, 
recruitment, attendance, and adherence.  

 

 

Stage Four 

Following treatment completion, 
participants will be invited for post-
intervention assessments and qualitative 
interviews. 

Post-intervention assessment will be 
completed on last day of treatment, and 
Qualitative interview will be optional. 
Participants will then be signposted for 
further resources and support with 
physical activity  

Screening and 
recruitment 
Pathway #1 

Screening and 
recruitment 
Pathway #2 

Phase 1 Phase 1 Phase 1 Phase 2 

Post-
Assessment 

+ 
Qualitative 
Interview 

Post-
Assessment 
+ Qualitative 

Interview 
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4.0 Phase 1: Feasibility  

4.1 Study Setting 
Consent, pre and post assessment, and all pre-radiotherapy exercise sessions will 

be conducted within a designated area within the radiotherapy department in 

regional Northern Ireland Cancer Centre (NICC) in Belfast. This area has been 

discussed, agreed and allocated by the radiotherapy department manager within the 

NICC (Joanne McCarthy). Furthermore, the exercise equipment used within this 

study will be provided by the BCH main physiotherapy gym, and permission for this 

has been granted by Sarah Taggart (Band 8 Physiotherapist) prior to protocol 

submission. 

4.2 Study Participants  

Study participants will have been diagnosed with stage I-III NSCLC and prescribed 

conventionally fractionated radiotherapy only (55Gy in 20 fractions over 4 weeks) as 

their primary treatment. All study participants must also be treated within the 

radiotherapy department within the regional Northern Ireland Cancer Centre. 

4.2.1 Inclusion Criteria 

• Patients with clinically or histologically confirmed NSCLC stages 1-3.  

• Planned to receive treatment with curative intention radiation as primary treatment. 

• ECOG performance status 0-2. 

• At least 18 years of age. 

• Can understand and communicate in English. 

• Deemed safe to participate in moderate-intensity exercise and for ECG monitored 

maximal fitness test through the completion of a medical clearance form by their 

treating physician. 

• Able to provide written and informed consent. 

 

* Participants may nominate a friend or family member to optionally attend assessment visits 

and PA sessions. 

 

4.2.2 Exclusion Criteria 

 Co-morbidities or symptoms which may contraindicate exercise including, but not limited to:  

• Unstable or new angina (diagnosed within the previous month).  
• Unstable or acute heart failure, cardiomyopathy, or other uncontrolled cardiac disease 

(as evidenced by symptomatic fluid retention, excessive breathlessness, rapid weight 
gain, swollen ankles or pitting oedema) within the previous 3 months.  

• Presence of new or uncontrolled cardiac arrhythmias. 
• Confirmed or suspected spinal cord compression. 
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• Uncontrolled diabetes (e.g. medication changed within 1 month, has had episodes of 
hypoglycaemia during the previous 2 weeks, or hyperglycaemia which does not 
decrease with exercise during the previous 2 weeks). 

• Is receiving combination treatment with chemotherapy or immunotherapy.  
• Current active secondary malignancy other than non-melanoma skin cancer. 
• Has had orthopaedic surgery within the previous 3 months on weight-bearing bones. 
• Chest pain while undertaking exercise or physical activity. 
• No > Grade 2 peripheral neuropathy. 
• Metastatic disease beyond localised metastatic involvement (e.g. bone or brain). 
• Has discovered any abnormalities shown on the ECG monitored maximal fitness test 

which warrant early termination or contraindicate physical activity.   

• People with living with a physical disability which would limit their ability to exercise 

safely on the stationary exercise bike used within this study.  

• People who are non-English speakers. 

• People who are pregnant. 

 

* Patient participation in other clinical research – As an additional consideration, patients will 

be excluded if they are currently enrolled in an alternative exercise or physical activity study, 

as this may impact outcomes in both studies. However, if they have been involved in 

research prior to this or are currently involved in research in an unrelated area we will not 

immediately exclude them from trial participation. Instead, the PhD candidate, Chief 

investigator, and Principal investigator will discuss their involvement to determine safe and 

appropriate enrolment.  

* Physical disability - it is with regret that we will be limited in our capacity to offer alternative 

exercises to accommodate people with a physical disability. To elaborate, the BCH main gym 

is willing to lend a stationary exercise bike to the research team in support of this study. 

However, due to limitations on equipment availability in the trust, and limited 

funding/resources to purchase equipment, people who have a physical disability which limits 

their capacity to exercise safely on the stationary bike will be excluded from this study. In an 

ideal scenario, we would also have a recumbent stationary bike to support more people with 

physical disability get involved within this research.  

4.2.3 Sample Size 

As this will be a feasibility study, sample size calculations are not required. However, a 

sample size of 30 participants is recommended as standard practice for feasibility studies 

(Totton et al.,2023). Therefore, it is estimated that 30 participants identified over 

approximately six months should be sufficient to determine the feasibility of the pre-

radiotherapy exercise programme.  

4.2.4 Screening, Recruitment and Withdrawal Procedures 

Meetings with several HCPs working as part of the lung cancer multidisciplinary 

team have been undertaken to discuss the screening and recruitment process of this 

study. These HCPs include: two lung cancer consultants (Dr Crockett and Dr 

McAleese), two lung cancer specialist nurses (Chloe Givin & Stephanie Todd), a lung 

cancer specialist radiographer (Linda Young), and two research and development 

radiographers (Diane Holland & Norma Higgins). 
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Within the NICC, there are four consultants who prescribe conventionally 

fractionated radiotherapy for people with stage I-III NSCLC. However, there are two 

treatment pathways which require accommodation, as two consultants will receive 

their patients from the Belfast trust MDT discussion, and two consultants from the 

Northern Trust MDT discussion. 

Therefore, the following two screening pathways have been agreed with the HCP’s 

as listed above. 
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 Figure 2: Screening and Recruitment Pathway 1 

 

Red Flag 

• At redflag appointment, participants will initially present to their doctor regarding syptoms of lung 
cancer. Diagnosis has not yet been confirmed, however patient will be escalated for investigations. 
No study involvement at this stage

Belfast MDT 
Discussion

• Potential patients  with red flag concerns will be discussed at the Belfast Trust Multi-disciplinary team 
meeting to confirm and stage a lung cancer diagnosis

• No study Involvement

Diagnosis

• Once diagnosis is confirmed, an appointment will be arranged by the original referring doctor to 
provide the cancer diagnosis. Patients will then be referred to a treating oncologist within the NICC. 
This is known as the New Patient appointment . No study involvement

New Patient 
Appointment

• This appointment is where the patient will meet with their treating oncologist for the first time to 
discuss their diagnosis and treatment options. 

• Study Involvement: Prescribing consultant will screen their patients list to identify potential eligible 
participants  

Treatment 
Planning

• Patients will then be back to clinic for their treatment planning appointment. At this point, patients will 
be consent to treatment.

• Sudy involvement: once patient has provided consent to treatment, the  oncologist will present the 
study to eligible participants. The oncologist will complete the medical clearance form, and then 
provide the patient with a study information pack. This pack will include the Patient Information Sheet 
(PIS), consent to be contacted form, and a self-addressed envelope.

Consent

• Upon receival of the study information pack, the participants will be encourage to wait at least 24 
hours to consider participation before completing the consent to be contacted form.

• Upon completion of the consent to be contacted form, the PhD candidate will contact the participant 
to schedule a date to invite the participant to the hospital to complete the consent form. To reduce 
additional visits, this will be arranged on the same day as completing baseline assessments (should 
the participant consent to participation).
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 Figure 3: Screening and Recruitment Pathway 2 

 

Red Flag 

• At redflag appointment, participants will initially present to their doctor regarding 
syptoms of lung cancer. Diagnosis has not yet been confirmed, however patient will 
be escalated for investigations. No study involvement at this stage

Belfast MDT 
Discussion

• Potential patients  with red flag concerns will be discussed at the Belfast Trust Multi-
disciplinary team meeting to confirm and stage a lung cancer diagnosis

• No study involvement.

Diagnosis

• Once diagnosis is confirmed, an appointment will be arranged by the original referring 
doctor to provide the cancer diagnosis. Patients will then be referred to a treating 
oncologist within the NICC. This is known as the New Patient appointment . No study 
involvement

Combined New 
Patient Appointment 

and treatment 
planning

• Within this treatment pathway, the consultants combine both the new patient and 
treatment planning appointment.

• Sudy involvement: Each consultant will screen their clinic list to identify potentially 
eligible participants. Once the patient has provided consent to treatment, the  
oncologist will present the study to eligible participants. The oncologist will complete 
the medical clearance form, and then provide the patient with a study information 
pack. This pack will include the Patient Information Sheet (PIS), consent to be 
contacted form, and a self-addressed envelope.

Consent

• Upon receival of the study information pack, the participants will be encourage to wait 
at least 24 hours to consider participation before completing the consent to be 
contacted form.

• Upon completion of the consent to be contacted form, the PhD candidate will contact 
the participant to schedule a date to invite the participant to the hospital to complete 
the consent form. To reduce additional visits, this will be arranged on the same day 
as completing baseline assessments (should the participant consent to participation).
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4.2.4.1 - Process of Screening & Eligibility  
Each of the four lung cancer consultants will screen their patient list against the 

inclusion and exclusion criteria to determine potentially eligible participants. This is 

standard practice within the trust for clinical trials.  

Each consultant will be assigned their own ‘screening code’ which will be pre-

determined and labelled by Matthew Beggs. Each consultant will then be responsible 

for generating the patient's anonymous study ID.  This will be achieved in the 

following stages: 

1. On a shared OneDrive account with QUB, each consultant will be sent the 

following document: 

 

a. A screening and eligibility form (appendix 8) 

 

* Additionally, each consultant will be provided with a participant ID generating 

sheet (appendix 9). This document will be e-mailed separately, and each 

consultant will be asked to download this document, and to save it on their 

own trust OneDrive account. This document will not be shared with the 

research team. This is because completion of this document will contain 

patient details which the research team will not have permission to access 

before patient consent. Therefore, taking this step ensures that the research 

team won’t have access to any patient details before permission. 

2. When consultants screen their new patient appointment list (clinic), the 

consultant will complete the following steps: 

a. Document the total number of patients on the screening list. 

b. For potentially eligible participants, the consultant will be asked to input 

the details into the participant ID generating log (stored on trust One 

Drive account, not accessible by the research team. Data includes 

name, HSC number, and study ID). Obtaining this information is 

relevant as it allows the consultant to identify potential participants to 

approach in upcoming interviews. 

c. Finally, the consultant will be asked to complete the ‘New patient 

appointment’ section within the screening and eligibility form. 

d. A participant inclusion and exclusion criteria form will be provided to 

each consultant to accommodate screening (Appendix 56) 

 

*Criteria for Potentially eligible participants include: 

- Person has received a diagnosis of stage 1-3 NSCLC; AND 

- Is planned to receive treatment with curative intention radiation as primary 

treatment. 

 



PReFACe v1.12 - 16/10/2025.  
IRAS ID: 350051                                                         
 

Page 21 of 65 
 

3. At the treatment planning appointment, the consultant will then approach the 

participant regarding study involvement. If the patient says ‘Yes’, then the 

following process will be completed: 

a. Complete eligibility check 

b. Complete Medical clearance form for low-moderate intensity exercise 

and baseline testing  

c. Read study transcript.  

d. Provide patient information pack (containing patient information sheet, 

an infographic summarising the benefits of physical activity, a consent 

to be contacted form, a participant reference manual, and pre-paid 

envelope. This pack will be pre-prepared by the research team. 

Furthermore, the addition of the reference manual (Appendix 54) 

provides participants with more specific details regarding the trial. 

e. Update the Screening and eligibility form.  

4. If the participant is ‘Not approached’ then the consultant will be asked to 

document the reason for non-approach in the screening and eligibility form 

(Patient distressed, deemed inappropriate based on patient conversations 

etc.)  

5. If the participant ‘Is approached’ but they decline, then the consultants will be 

asked to invite the patient to provide a reason for why they declined 

(reiterating that they are under no obligation to provide a reason for their 

decision). This will then be documented within the screening and eligibility 

form. 

 

*Recording this information is required to establish an unbiased study population and 

for reporting 

This process is demonstrated in the following diagram: 
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Figure 4: Screening and Eligibility Management Plan 

 

MDT to  New patient 
appointment : Consultants 
Screen Clinic list and will 

document:

Total number of 
patients in clinic list 
will be recorded on 
screening form

For potentially eligable 
participants only:

- a unique study Id will be 
generated for potentially 
eligible participants

- Unique ID, date 
screened, and potential 
eligibility will be logged in 
screening form

Treatment planning 
appointment

Consultants Screen Clinic list 
and document:

Potnentially eligable 
participants approached 

about the study

If the patient responds 
with 'Yes', the consultant 

will complete the 
following steps:

Complete eligabilty 
check and medical 

clearance form

Read study transcript 
& provide patient 
information pack 

Complete Screening 
and eligbility form

If the patient responds with 
'No', or is 'not approached', 

the consultant will complete 
the following steps:

Responds 'No':

Consultants will invite the 
patient to provide a reason for 

refusal. This will then be 
documented within the 

screening and eligibility form

Not Approached: 

Consultant will document 
the reason for non-

approach in the screening 
and eligibility form 

PhD Candidate will translate this information into master screening and eligibilty document, and participant ID log sheet
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4.2.1.2 - Master Screening and eligibility form for documentation within the 
Case Report File 
From these documents, the researcher (Matthew Beggs) will translate this 

information into a master document which will be reported within the case report file 

(appendix 10). There will additionally be a master ID log sheet (appendix 37) which 

will be completed by the researcher (Matthew Beggs), documenting all of the 

participants unique codes, such as screening and enrolment codes. 

This plan has been agreed has been agreed with the LC oncologists within the 

Belfast Trust (Dr Crockett, Dr McAleese).  

 

4.2.5 Informed Consent 

Should a participant decide to participate in the study, they first must complete the 

consent-to-be-contacted form (appendix 12). This will be provided within the 

information pack when the oncologists provide the study information pack. This 

additionally include a short study infographic (appendix 53) summarising five benefits 

of physical activity. This was implemented as a suggestion from the co-design 

workshops. 

The consent-to-contact form may then be completed online via a QR code linked to a 

Microsoft form. The online Microsoft Form has been created within the security of the 

PhD candidates QUB Microsoft account and is QUB’s preferred survey tool as it is 

part of the University supported Office 365 suite. This assures that the forms are 

covered under QUB purchased Microsoft security licenses, and QUB cyber 

protection policies. Furthermore, access can to response views can be restricted to 

only allocated members of the research team. Alternatively, participants can 

manually complete the consent-to-be-contacted form contained within the PIS 

(appendix 18) and post the form using the self-addressed envelope to the School of 

Nursing and Midwifery reception desk, at Queens University MBC building. From 

here, the PhD candidate will retrieve the sealed letter.  

Participants completing the consent-to-be-contacted form, are agreeing for a 

nominated member of the research team to contact the potential participant to 

discuss enrolment, and to review their medical records to determine eligibility criteria. 

Once the participant has completed the consent-to-be-contacted, the PhD candidate 

will contact the participant to further discuss study involvement, and to arrange a 

date and time to complete the consent process. 

The PhD candidate taking informed consent is GCP trained, and suitably qualified 

and experienced. Potential participants will be given a minimum of 24 hours to 

consider study entry and provided with the opportunity to ask questions with the 

research team before informed consent (appendix 14) is obtained. 
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Where potential participants require further clarification about the benefits and risks 

of study participation this will be provided by either the research team or an 

independent senior physician. No study procedures will be conducted before 

consent. Participant information sheets have been co-designed within the PPI co-

design workshops (As discussed in sections 7 and 10). 
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4.3 INTERVENTION 

4.3.1 Study timeline 

• Week 0 - Clinic visit at standard treatment planning appointment: Eligibility 

determined, and consent sought by treating oncologist: Participants will be 

provided with study information pack by their treating oncologist and advised 

to wait at least 24 hours to consider enrolment before contact. Should 

participants be interested, then they will complete the provided consent-to-be 

contacted form. Once completed, the PhD candidate will contact the potential 

participant to further discuss study participation and arrange a date to 

complete baseline assessments. Baseline assessments will be completed 

within a designated area at the radiotherapy department in the Northern 

Ireland Cancer Centre (NICC) 

• Visit 1 – Consent, baseline assessment and physical activity support session 

(appendix 23) (week 0): The potential participants will meet with the PhD 

Candidate who will first complete the process of gaining consent. Once 

complete, the participant will complete baseline assessments and the physical 

activity support session with the PhD candidate. A full description of baseline 

assessments is illustrated in schedule of events figure (Table 1). During this 

process, the pre-radiotherapy exercise programme will be further explained, 

allowing the individual time to ask any question. In addition, participants will 

be offered general advice on how to enhance their general physical activity 

levels based upon the most up-to-date, evidence-based cancer exercise 

guidelines (Campbell et al.,2019). This will be achieved through a general 

discussion, and the provision of an information leaflet (appendix 25). Two 

additional leaflets will be provided: Fatigue management (appendix 25) and 

Nutritional support (appendix 26) 

• Weeks 4-8 – Radiotherapy treatment commences, and the pre-radiotherapy 

exercise programme begins: Participants engage in a personalised, exercise 

programme completed immediately before each session of radiotherapy from 

day 1 of treatment until completion (full description provided below). On day 

one of treatment, participants will be invited to attend the radiotherapy centre 

60 minutes before their scheduled appointment, where they will meet the PhD 

candidate. This is to accommodate additional time for the radiotherapy team 

to complete their pre-radiotherapy discussions and allow the participant 

additional time to ask any questions regarding the exercise programme. The 

participant will then be requested to attend the radiotherapy department 30 

minutes before all subsequent treatments. The additional ten minutes is to 

accommodate extra time to discuss weekly goals and to complete a pre-

exercise safety checklist (appendix 27). Participants will then proceed with a 

prescribed twenty-minutes of exercise, which will be coordinated with the 

treating radiographer to be completed as close to ‘beam on’ as possible. 

Participants will then proceed to their radiotherapy treatment as per standard 

operating procedures. Once complete, the participant will meet PhD candidate 

again for a de-brief and to discuss the following days’ activity. In total, each 
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participant will participate in 20 supervised exercise sessions with the PhD 

candidate over the four weeks of their radiotherapy treatment (5 sessions per 

week). 

• *Week 8 – At the beginning of week 7, participants will be asked to consider 

taking part in a semi-structured qualitative interview (Phase 2 of the study). A 

participant information sheet (appendix 19) will be provided should they 

express interest and recommended to wait at a minimum of 24 hours before 

responding. Furthermore, on the last day of radiotherapy, participants will be 

invited to complete their post-intervention assessments. After completing their 

treatment, they will be provided with a voucher for the Belfast City Hospital 

canteen to refuel and rehydrate before completing the post-intervention 

assessment. After 1 hour, participants will be asked to return to the study area 

within the radiotherapy department to complete the post-intervention 

assessment *At this stage, phase 1 is now complete. 

• Week 8-14 – Participants who have completed the programme and have 

agreed to the qualitative interview, will be advised to wait a minimum of 4 

weeks after their radiotherapy treatment completion before arranging the 

interview. This is to allow the participant sufficient time to recover from 

radiotherapy treatment. After 4 weeks, interviews can be arranged at a time or 

location which suits them, or at their 6–8-week post-treatment follow-up 

appointment (as standard practice). See section 5 for more details on Phase 

2. 

4.3.2 Physical activity Support Session 

At the baseline assessment appointment, each participant will receive a physical 

activity support session delivered by the PhD candidate. This will be based on the 

Capability, Opportunity, and Motivation- Behaviour theory (COM-B) (Michie et al., 

2011), the Macmillan Physical Activity Behaviour Change (MPABC) Care Pathway 

(Appendix 28), and the four core principles of motivational interviewing; Expressing 

empathy; Understanding an individual's current behaviour and goals; identifying 

barriers; and self-efficacy promotion (Pinto & Ciccolo, 2011). The MPABC pathway is 

an evidenced-based model based on the NHS PA care pathway (Department of 

Health, 2012) and NICE public health guidance for behaviour change (NICE, 2014), 

tailored for use within cancer care (Moreton et al., 2018). As per best practice 

guidance, the PhD candidate will have achieved qualifications in level 4 Cancer 

Rehabilitation training and motivational interview training. 

Details regarding the physical activity support session will be documented within the 

participants data collection sheet (appendix 29) 

In addition, the PhD candidate will provide advice on how to remain physically active 

throughout their cancer journey. This will include discussing how the individual could 

work towards achieving the most recent recommended physical activity guidelines 

for people living with cancer. At the time of writing this protocol, these guidelines 

have been determined by the American College of Sports Medicine (ACSM), which 

are: 
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- 150 minutes of moderate intensity exercise per week 

- 75 minutes of vigorous aerobic activity per week 

- A combination of both moderate and vigorous activity 

- Resistance training at least twice per week 

- Stretching exercise before and after each session 

- * If at risk of falling, co-ordination and balance exercises at least twice per week, 

such as tai chi or yoga 

(Macmillan, 2023; Campbell et al., 2019) 

Recommendations will be personalised to the individual to help accommodate 

physical activity goals and objectives discussed within the physical activity support 

session. 

4.3.3 The Pre-radiotherapy Exercise (PReFACe) Programme 

A similar pre-radiotherapy exercise programme has been previously trialled for 

people with stage 3 LC receiving chemoradiotherapy (Egegaard et al., 2019). This 

exercise programme was adapted based on discussions within two co-design 

workshops with stakeholders, and an expert advisory group to create the PReFACe 

pre-radiotherapy exercise programme used within this study. For example, one of the 

main adaptions was the inclusion of different levels of intensity as opposed to one 

standard recommendation. This was raised and implemented to ensure that the 

exercise programme can be more inclusive to participants with variable baseline 

fitness.  

PReFACe is a 4-week pre-radiotherapy exercise programme consisting of 20 

exercise sessions, five days per week, performed within the BHSCT radiotherapy 

department immediately before treatment. All sessions will be supervised by the PhD 

Candidate. Participants will be invited to attend the radiotherapy department 30 

minutes before their scheduled appointment to complete a pre-exercise safety 

screening form (10 minutes) (appendix 27). If safe to continue, participants will then 

engage in a 20-minute exercise session. The exercise session will consist of cycling 

on a stationary bike at various intensities.  

The exercise programme consists of four levels of intensity ranging from the lowest 

intensity (level 1) to the highest intensity (level 4). Following the ECG monitored 

maximal fitness test (appendix 58), all participants will initially be recommended to 

start at the highest level of intensity based upon their baseline 6MWT (Casano et al., 

2023) and frailty score (appendix 30): 

Baseline Fitness parameters Starting level 
recommendations 6MWT results Frailty score (Rockwood) 

<250m 6-9 Level 1 

250-400m 4-5 Level 2 

>400m 0-3 Level 3 or 4 
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However, the participants preference will additionally be considered. For example, if 

a participant would like to start at a lower intensity due to low confidence, this will be 

accommodated. Participants can then either progress or regress through the levels 

of intensity based on performance and preference. 

4.3.3.1 Calculating Intensity 
The individuals %Heart Rate Reserve will be used to calculate intensity for each 

participant. This ensures that the prescribed exercise intensity will be personalised to 

the individuals baseline performance and capabilities. 

There are three steps to calculate exercise intensity: 

Step 1: Measure resting heart rate. 

Step 2: Measure maximal heart rate through the ECG monitored maximal fitness test  

Step 3: Use the Karvonen (Karvonen et al.,1957) formula to determine exercise 

intensity based upon %HRR (Heart Rate Reserve) 

For example:  

Resting HR = 80 

Max HR of ECG monitored maximal fitness test = 160 

Karvonen Calculation  

‘%HRR = [HRmax – HRrest) x % required) + HR rest’ 

 

Exercise Intensity  %HRR  

Light 20-39% 

Moderate 40-59% 

Vigorous 60-84% 

  

 

4.3.3.2 Monitoring Exercise Intensity 
To monitor intensity, the heart rate reserve (%HRR) (Tran et al., 2022; Norton et al., 

2010; Karvonen et al.,1957) and the 1-10 Modified Borg Scale (mBorg – Appendix 

32) (Williams, 2017).  

%HRR is a calculation used to determine exercise intensity based upon calculating 

the difference between your maximal and resting heart rate. %HRR can be 

calculated through applying a person’s resting and maximal heart rate (calculated 

using estimate calculations, or more accurately through the results of a maximal 
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exercise test (ACPIR, 2023) to the Karvonen formula (Karvonen et al.,1957) to 

determine the target heart rate (BPM) necessary to maintain the desired exercise 

intensity (low-high). %HRR has been used to prescribe exercise intensities in 

exercise research in cancer (Viamonte et al., 2023; Kirkham et al., 2013) and other 

long term-conditions (Beale et al., 2010). 

Therefore, each participant will wear a heart rate monitoring device (polar hl-9 chest 

strap or watch equivalent) throughout all exercise sessions to monitor heart rate. 

This additional monitoring will ensure that the participant is exercising at the correct 

intensity. This will be monitored by the PhD candidate. 

The MBS scale is a valid and reliable measurement tool in both healthy participants 

and those with co-morbidities, which provides an easily accessible method of 

prescribing and monitoring exercise intensities to monitor participants rate or 

perceived exertion (RPE) (Penko et al.,2017; Cleland et al., 2016). The advantage of 

the mBorg scale is that it requires no to minimal equipment and allows the individual 

to subjectively rate their level of exertion during exercise. 

Combing mBorg with %HRR is a more accurate method to monitor exercise intensity 

as compared to mBorg alone as it provides additional objective parameters to 

monitor (BPM). Furthermore, it ensures that exercise intensities prescribed will be 

personalised to each individual participant.  

Individuals may progress or regress from the different levels of exercise intensity 

based upon personal preference (if perceiving PA programme to be too easy or 

challenging), or on discretion from the PhD Candidate if the participant consistently 

fails to reach 75% adherence of the prescribed PA (failure twice per week). 

Attendance and adherence to the advised exercise session will be recorded within 

the participants data collection sheet (appendix 29) which will be retained by the PhD 

candidate and will document the following information: 

• Weekly goals and objectives  

• Weekly height, weight, and MUST score. 

• Weekly Assessments including the Patient distress thermometer and Modified 

MRC Breathlessness-score.  

• Weekly physical activity record table including: 

o Date and time of session 

o Attendance 

o Advised activity level (1,2,3 or 4) 

o Duration (start, stop, total) 

o Adherence (Achieved or modified) 

o Total distance cycled (km) 

o Comments on how the participant felt before and after the exercise 

session. 

o Participants comments summarising achieved weekly physical activity.  

• Barriers and facilitators encountered. 

• Exercise-related adverse events. 
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Recording information, such as total distance cycled, and weekly goals, was adopted 

as a motivational strategy as suggested by stakeholders within the co-design 

workshops. 

In the event that a participant either does not attend or does not adhere to exercise, 

a non-attendance/adherence form (Appendix 36) will be completed with the 

participant by the PhD candidate. This document will record: 

• Reasons for non-attendance (if applicable) 

• Reasons for non-adherence (if applicable) 

• Any session modifications made. 

• Any other comments stated by the participant. 

 

 

 

Table 1: Exercise Intensity levels 

Exercise Intensity Levels 

Intensity 

 
%HRR 

 
mBorg 

Level 1 

1st - 10 warm-up and light intensity continuous 
cycling 

 
20-39% 

 
mBorg 2 

2nd - 10 minutes moderate intensity as 
continuous cycling 

 
40-59% 

 
mBorg 3-5 

Level 2 

1st – 5 warm-up and light intensity continuous 
cycling 

 
20-39% 

 
mBorg 2 

2nd - 15 minutes moderate intensity as 
continuous cycling 

 
40-59% 

 
mBorg 3-5 

Level 3 

1st - 5-minute warm-up as continuous cycling 
 

20-39% 
 

mBorg 2 

2nd - 10 minutes moderate intensity as 
continuous cycling 

 
40-59% 

 
mBorg 3-5 

3rd - 5 minutes high intensity as 30-second 
intervals 

 
60-84% 

 
mBorg 4-5 
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4.3.4 Screening and assessment to approve exercise intensity.  

Each participant will be screened by their treating oncologist for medical clearance 

using a medical clearance form (Appendix 6). To achieve this, the consultants will 

screen for the following: 

1. The patient is deemed medically clear to participate in light-to-moderate 

intensity exercise as detailed in the pre-radiotherapy exercise program and 

undergo pre/post fitness testing (6MWT, 30-second sit to stand). 

2. The patient is suitable to undergo pre-intervention exercise stress testing 

to determine suitability for short-duration, high-intensity exercise as 

documented within the exercise program. 

3. Exercise stress testing has been completed and reviewed, and the 

participant is deemed medically clear to undergo short-duration, high 

intensity exercise as detailed within the pre-radiotherapy exercise 

program. 

4. The patient has completed all pre-radiotherapy pulmonary, and 

haematological assessments (as per standard care pathway) and is 

deemed suitable to proceed with conventionally fractionated radiotherapy.  

 

4.3.4.1 ECG Monitored Maximal Fitness test. 
The maximal exercise test, incorporating continuous ECG monitoring, will be 

conducted within the Northern Ireland Cancer Research Facility (NICRF) at Belfast 

City Hospital (BCH). All procedures will be performed and interpreted by trained staff 

under direct medical supervision. 

The testing protocol is based on the original methodology described by Andersen et 

al. (1995) and is modified in alignment with protocols validated in previous studies 

involving individuals with non-small cell lung cancer (NSCLC) and other clinical 

populations (Egegaard et al., 2019; Moller et al., 2015; Løppenthin et al., 2014).  

Level 4 

1st - 5-minute warm-up as continuous cycling 
 

20-39% 
 

mBorg 2 

2nd - 5 minutes high intensity as 30-second 
intervals 

 
60-84% 

 
mBorg 4-5 

3rd - 5-minute moderate intensity as continuous 
cycling 

 
40-59% 

 
mBorg 3-5 

4th - 5 minutes high intensity as 30-second 
intervals 

 
60-84% 

 
mBorg 4-5 



PReFACe v1.12 - 16/10/2025.  
IRAS ID: 350051                                                         
 

Page 33 of 65 
 

Participants will complete an incremental maximal test on a stationary cycle 

ergometer, with a total expected duration of 5–8 minutes. Each session commences 

with estimation of maximal heart rate (HRmax) (Fox et al.,1971), followed by a four-

minute pre-test warm-up to determine the initial cycling workload (20–80 watts) and 

incremental load increases (5–20 watts per minute). After an initial rest period (1-2 

minutes), the test begins with cycling intensity escalating in one minute increments 

until one of the termination criteria are met (Appendix). Throughout, heart rate (HR), 

blood pressure (BP), rate of perceived exertion (RPE), and ECG are monitored and 

recorded every minute. 

Upon test completion, participants follow a five-minute, structured recovery phase 

with ECG, BP, HR, RPE, and relevant symptom monitoring. This procedure is 

consistent with published protocols (Egegaard et al., 2019; Moller et al., 2015; 

Løppenthin et al., 2014) and complies with current guidelines for maximal exercise 

testing, including recommendations from the American College of Sports Medicine 

(ACSM, 2025) and the Society for Cardiac Science and Technology (SCST, 2023) 

(see Appendix). 

A qualified exercise physiologist will provide real-time ECG monitoring; any evidence 

of contraindication will result in participant study exclusion and referral to their 

treating oncologist for further assessment. Gas analysis will not be performed, as 

these outcomes do not align with the study aims and would increase participant 

burden unnecessarily. Test results will be used to objectively determine maximal 

heart rate for individualised exercise prescription and to identify any 

contraindications to high-intensity physical activity. 

The protocol for this test is provided as an in appendix (58) 

 

4.4 Data collection and management 

4.4.1 Feasibility Measures 

The primary outcome of this study is to determine the feasibility of delivering the pre-

radiotherapy exercise programme. This will be achieved by measuring recruitment 

rates including decision statements documented within the master screening log 

(Appendix 37). Throughout the programme attendance will be calculated through 

recording the number of attended sessions by the total number advised. Adherence 

will be calculated through monitoring the participants ability to complete the advised 

exercise duration and intensity of each session. Acceptable adherence will be 

determined as completing 75% of the exercise session. Retention will be measured 

by calculating the total number of participants available to provide outcomes at the 

intervention end. This information will be recorded on a data collection form 

(Appendix 29). 

Finally, the occurrence of adverse events will be monitored using CTCAE v5.0 

(National Institute Health, 2017) (Appendix 1) to determine intervention safety. 
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CTCAE v5 will be used to monitor any skeletal-related events, pain, and other 

undesirable symptoms as a direct result of the intervention each PA session. 

4.4.2 Secondary Measures 

Secondary outcome measures will be assessed for the principal reason of testing the 

ability to undertake and complete measures, and not to detect differences from 

baseline or determine effect. This is due the small and unpowered sample size. 

However, secondary outcomes will be analysed identify any initial signals of efficacy, 

however, these outcomes will be defined as exploratory.  

Baseline characteristics such as age, gender, diagnosis, co-morbidities, and 

previous exercise experience will be collected. Furthermore, reasons for inclusion 

will be documented in the screening log (Appendix 38). This information will be 

analysed to identify any potential factors which may contribute towards study 

participation and retention. Additional secondary outcomes will include quality of life 

(QoL) scales, physical fitness and activity levels, anthropometric measurements, and 

symptom monitoring. The schedule for enrolment, administration of interventions and 

assessment of outcomes (including those for phase 2 and 3) can be seen in Fig. 1. 

A full explanation of secondary measures is provided below. 

Physical fitness 
Physical fitness will be assessed at baseline and week 14 using the 30-second sit-to-

stand test (30 STS) (Appendix 11) and 6-minute walking test (6MWT) (Casano et al., 

2023). The number of repetitions will be recorded during the sit-to-stand test, while 

the distance covered in the six-minute walking test will determine aerobic fitness. 

Both the 6MWT and 30 STS are validated, standardised tests used to measure 

physical function in people living with chronic conditions (Harlod et al., 2023; 

Balachandran et al., 2021). 

In addition, the participant's frailty score will be calculated using the Clinical Frailty 

Scale (CFS) (Rockwood et al., 2005 (Appendix 30). The CFS is used as a valid 

assessment tool for screening frailty in older adults (Moreno-Arino et al., 2020; 

Rockwood et al., 2005), although its validity for use in assessing frailty in cancer 

patients remains an active area of research, despite its frequent use in cancer care 

in countries such as Canada and the United Kingdom (Church et al.,2020; Tivey et 

al., 2020). However, within the context of this study, the CFS will be used alongside 

the 6MWT results, as a method of prescribing the participant with appropriate 

exercise intensities. 

Physical Activity levels 
The International Physical Activity Questionnaire – Short Form (IPAQ-SF) (Craig et 

al., 2003) (Appendix 39) will be used as a self-report measure of physical activity to 

estimate physical activity levels both at baseline and post-exercise. However, the 

IPAQ-SF has been criticised for providing and over-estimation of physical activity 

when compared to objective measures, such as an accelerometer (Lee et al., 2011). 

To improve the reliability of interpreting physical activity, it is recommended to 
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combine patient-reported outcome measures (such as IPAQ-SF) with objective 

monitoring, such as an accelerometer, for seven days (Lee et al., 2011). However, 

considering the timeframe of this study, due to the nature of radiotherapy scheduling, 

collecting objective measurements before baseline assessments will not be feasible. 

It is expected that individuals will receive a date to commence their treatment within 

21-28 days after their treatment planning appointment, however this time may vary. It 

is important to this study that baseline assessments are completed before treatment 

commences, which will be within the variable 21-28 day waiting period. Therefore, 

delaying baseline assessment for 1-week may increase the risk of interfering with 

standard care. Therefore, in this instance, combining the IPAQ-SF with one week 

accelerometer would not be appropriate. Therefore, data from the IPAQ-SF will be 

used to explore the influence of the pre-radiotherapy exercise programme on the 

participant's weekly physical activity levels pre- and post-study.  

Additionally, the Huffman’s Exercise Satisfactions Scale (Huffman et al., 2021) 

(Appendix 42) will be completed at baseline, week 8 and week 14 to understand the 

potential changes in the participants enjoyment and satisfaction of their current 

physical activity levels throughout the programme. The Huffman Exercise 

Satisfaction Scale was developed with stakeholders as a novel approach to measure 

older adults (aged ≥55 years) satisfaction with their physical activity levels. Although 

this scale has not yet been validated for use in cancer care, there is evidence which 

suggests it’s suitability for use amongst adults aged ≥55 years (Huffman et al., 

2021). According to the Northern Ireland Cancer Registry (NICR), the most recent 

statistics (2018-2022) suggest the median age for a lung cancer diagnosis is 73 

years, with 5.6% of patients being diagnosed aged ≤54 years (NICR, 2024). 

Therefore, the Huffman exercise satisfaction scale will be a sufficient measurement 

scale for the majority of participants eligible for this study. 

Anthropological Measurements 
Participant's height and weight will be measured to calculate the participants 

Malnutrition Universal Screening Tool (MUST) score (Appendix 33). MUST scores 

will be calculated at the baseline assessment, at weekly intervals throughout the 

exercise programme, and at the 14-week post-intervention assessment. This will be 

taken as a safety measure to ensure the participant does not lose excess weight 

throughout the PA programme. Excess weight loss will be determined by MUST as 

<5%, 5-10%, and >10% unplanned weight loss. 

In the instance that a participant is experiencing greater than 5% unplanned weight 

loss over the 4 weeks of the pre-radiotherapy exercise programme, then participation 

will be stopped, and the participant will be immediately referred to their lung cancer 

specialist radiographer for assessment. The participant will only be allowed to 

continue with the exercise session when approved by either the lung cancer 

specialist radiographer, dietician, or by their treating oncologist. 

Furthermore, the participants' resting blood pressure and resting heart rate will be 

recorded at baseline, before each exercise session, and at 14-week post-

intervention follow-up. 
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Quality of Life 
At baseline (week 0) and immediately post-intervention follow-up (week 8), the 

European Organisation for Research and Treatment of Cancer Quality of Life 

Questionnaire (EORTC QLQ-30 with LC13) (Aaronson et al., 1993) questionnaire 

will be completed. EORTC QLQ-30 (Appendix 40) with LC13 (Appendix 41) is a 

reliable and validated, multidimensional quality-of-life questionnaire which is widely 

used in research for people with lung cancer (Hirckock et al., 2024; Koller et al., 

2022). 

Furthermore, participants will complete the National Comprehensive Cancer Network 

(NCCN) Distress thermometer (Riba, 2023) (Appendix 35) at baseline (week 0), 

weekly throughout the PReFACe pre-radiotherapy exercise programme (Weeks 4-8) 

and at post-intervention follow-up (week 14). The distress thermometer is a valid, 

and accurate screening tool used to quickly monitor for patient’s distress with 

advanced cancer (Graham-Wisner et al., 2021). In the event that the participant 

shows signs of worsening distress, they will be referred to their lung cancer specialist 

nurse for further support. In the instance that a participant experiences extreme 

distress (≤ 8), then the PhD candidate will stop the exercise session and immediately 

escalate to either the lung cancer specialist radiographer, their registrar, or on-call 

registrar (depending on who’s available. The distress thermometer will be monitored 

as part of the daily and weekly, PReFACe data collection sheet (Appendix 29) 

Symptoms  
At week one, weekly throughout the pre-radiotherapy exercise programme (weeks 4-

8), and at the post-intervention assessment (week 14), the modified Medical 

Research Council dyspnoea score (Appendix 34), pain score (1-10 Likert) (Appendix 

31), and fatigue (1-10 Likert) (Appendix 31), will be monitored. All information will be 

documented within the daily and weekly, PReFACe data collection sheet (Appendix 

29) 

The schedule for enrolment, administration of interventions and assessment of 

outcomes (including those for phase 2 can be seen in Fig 2 and 3). 

4.5 Data Analysis 

4.5.1 Primary Outcome 

Feasibility outcomes will be collected on all participants screened and enrolled onto 

the study. This will include: 

• The number of potentially eligible participants screened,   

• Those approached and enrolled into the study. 

• Those who declined participation with reasons for non-participation.  

This data will be recorded and documented on screening logs (Appendix 38). This 

data will be examined and descriptive analysis carried out to identify any differences 

between participants and non-participants. 
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Attendance, adherence, and retention rates for planned PA sessions will be recorded 

within the participant data collection sheet (appendix 29). These records will undergo 

descriptive analysis. 

4.5.2 Secondary Outcomes 

Due to the relatively small numbers and a lack of power calculation, statistically 

significance cannot be determined. However, it may be possible to identify 

meaningful changes which would warrant further investigation in future studies to 

confirm findings in powered samples. Therefore, quantitative data will be analysed 

using descriptive statistics including, measures of central tendency (mean, median, 

mode), variability (range and standard deviation) and frequency and percentages for 

categorical measures. This data will be analysed using the Statistical Package for 

the Social Sciences (SPSS v 24). Regarding the QOL measures, the change scores 

for the EORTC QLQ-30 (Appendix 40) with LC-13 (Appendix 41) questionnaire can 

be calculated for each participant and categorised according to pre-established 

minimally important differences (MIDs). 

5.0 Phase 2: Qualitative Evaluation 

5.1 Objectives 
1. To explore the perceptions and experience of phase 1 participants taking part 

in the pre-radiotherapy exercise programme. 

2. To explore the perceptions and experience of a nominated person (friend or 

family) of phase 1 participants who completed the pre-radiotherapy exercise 

programme. 

3. To explore the perceptions of people who withdrew from the pre-radiotherapy 

exercise programme. 

4. To explore the perceptions and experiences of clinicians, other healthcare 

professionals exposed to the intervention. 

 

5.2 Eligibility   

Phase 1 participants, a nominated person (participants friend of family member), 

participants who decided to withdraw from the programme, and HCPs who had 

exposure to the PReFACe intervention will be eligible and invited to participate in 

Phase 2 qualitative interviews. Additionally, those who declined participation will be 

invited to provide a statement for non-participation. 

5.2.1 Phase 1 Participant Eligibility 

Eligibility criteria for participants include: 

• Can provide written informed consent and complete an interview conducted in 

English. 

• Has either completed or partially participated in Phase 1 

 



PReFACe v1.12 - 16/10/2025.  
IRAS ID: 350051                                                         
 

Page 38 of 65 
 

5.2.2 Nominated Person Eligibility 

Eligibility criteria for nominated person include: 

• Aged 18 and over 

• Can provide written informed consent and complete an interview conducted in 

English. 

• Is a nominated person by Phase 1 participant (friend or family) who has 

completed the Pre-radiotherapy exercise programme. 

• Has spent time with phase 1 participant for a minimum of twice per week 

throughout the duration of the PReFACe pre-radiotherapy exercise 

programme. For example, the person has spent time with them in person 

either at home, in the community, or attending radiotherapy appointments. 

 

5.2.3 HCP Eligibility 

Eligibility criteria for HCP’s include: 

• Can provide written informed consent and complete an interview conducted in 

English. 

• A member of the lung multidisciplinary healthcare team (including but not 

limited: to nurses, healthcare support workers, doctors, dietitians, social 

workers and counsellors) who: 

o Has had exposure to the intervention. 

o Has worked within either within radiotherapy department, or has been 

involved in the prescription, management, or administration of 

conventionally fractionated radiotherapy for people with stage 1-3 lung 

cancer for more than 2 months. 

 

5.3 Recruitment and Consent 
All participants will be recruited through methods of convenience sampling (Bruce et 

al., 2024). The PhD candidate will approach all participants in phase 2 with the 

exception of nominated persons (further details provided below). All participants will 

be consented and interviews conducted by the PhD candidate. 

5.3.1 Phase 1 Participants 

The PhD candidate will approach phase 1 participants who have completed or 

withdrawn from Phase 1. Participants will be approached at the beginning of their 

final week of the pre-radiotherapy exercise programme (week 8). Participants who 

withdraw will be approached and invited by the PhD candidate at the time of 

withdrawal. 

The PhD candidate will discuss involvement through the reading of a standardised 

script (Appendix 44). The participants will then be given a PIS (Appendix 19) 

providing further details on the qualitative interview process and contact details for 

the research team. The participant will then be asked to consider involvement for a 

minimum of 24 hours before agreeing to participate. The participant can then either 



PReFACe v1.12 - 16/10/2025.  
IRAS ID: 350051                                                         
 

Page 39 of 65 
 

speak with the PhD candidate to confirm or decline Phase 2 participation either in 

person at one of the PReFACe exercise sessions, or via the contact details provided 

in the PIS. 

If the participant agrees to Phase 2, a time, date, and location will be discussed 

which is most convenient for the participant. All participants will be encouraged to 

wait for a minimum of 4 weeks after their final session or radiotherapy before 

conducting the qualitative interview to allow sufficient time to recover from treatment. 

Consent (Appendix 15) will then be obtained by the PhD candidate immediately 

before the qualitative interview takes place. The participant will not be asked any 

questions in relation to the interview until consent has been signed. 

 

5.3.2 Nominated Person 

Phase 1 participants will be approached by the PhD candidate at the beginning of 

their third week of the pre-radiotherapy exercise programme (week 7). Phase 1 

participants will be asked to consider inviting a nominated person (friend or family 

member) for qualitative interview. If in agreement, then the phase 1 will be provided 

with a nominated persons form (Appendix 45), which explains the inclusion criteria. 

The phase 1 participant will also be provided with PIS (Appendix 21), consent to be 

contacted form (Appendix 13), and a self-addressed envelope to give to their 

nominated person. Within the PIS, the nominated person will be advised to consider 

involvement for a minimum of 24 hours before agreeing to participate. 

Should the nominated person be interested, they can complete the consent-to-be 

contacted form provided (process as detailed in section 3.3.3). If the nominated 

person agrees to Phase 2, a time, date, and location will be discussed with the PhD 

candidate at a time which is most convenient for them. Qualitative interviews with 

nominated persons can be conducted at any point (weeks 9-14) after the phase 1 

participant has completed their radiotherapy treatment.   

Consent (Appendix 16) will then be obtained by the PhD candidate immediately 

before the qualitative interview takes place. The nominated person will not be asked 

any questions in relation to the interview until consent has been signed. 

5.3.3 HCP 

HCP who meet the eligibility criteria (Section 4.2.4) will be approached by the PhD 

candidate. The PhD candidate will first ask if the HCP would be interested in 

completing a qualitative interview. If in agreement, the PhD candidate provide the 

HCP with an information pack containing a PIS (Appendix 22), consent-to-be-

contacted form (Appendix 13), and a self-addressed envelope. The HCP will be 

advised to read through the PIS and to consider involvement for a minimum of 24 

hours before contacting the research team. The HCP can either approach the PhD 

candidate in person (if working within the radiotherapy department) or complete the 

consent-to-be-contacted form (as detailed in section 3.3.3).  
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If the HCP agrees to Phase 2, a time, date, and location will be discussed with the 

PhD candidate at a time which is most convenient for them. Qualitative interviews 

with HCP can be conducted at any point providing that they meet the eligibility 

criteria (Section 4.2.4).  

Consent (Appendix 17) will then be obtained by the PhD candidate immediately 

before the qualitative interview takes place. The HCP will not be asked any questions 

in relation to the interview until consent has been signed. 

5.4 Data Collection 
All qualitative interviews will be semi-structured. Based upon Braun and Clarke 

(2019) approach to determining sample size for qualitative interviews, 5 interviewees 

per group (phase 1 participants, nominated persons, and HCP) should be a practical 

and sufficient to capture perceptions and experiences an achieve data saturation 

(n=15). This additionally is inconsideration of the time and resource constraints of the 

research team, and the total sample size of the feasibility study.  

All interviews can either be conducted either face-to-face at a convenient time and 

location of the participants choosing, or online via a video call (Microsoft Teams) 

depending on the individual’s preferences and personal circumstances. The 

interview will be guided by interview schedules specifically tailored to each group 

(Appendix 46). All questions will be open-ended to explore and understand the 

experience and acceptability of the PReFACe programme from the unique 

perspective of the group. To elaborate: 

• Interview schedules for Phase 1 participants will focus on the perspective of 

participating within programme and the appropriateness of the assessments 

used. 

• Interview schedule for nominate person(s) will focus on the perspective of 

observing the Phase 1 participant engaging in PReFACe programme. 

• Interview schedules for HCP’s will focus on the perspective of how they feel 

their patients managed the programme, and how the exercise programme 

was incorporated within the radiotherapy department.  

 

Furthermore, all participants will be asked open-ended questions regarding the 

potential utility of the programme and to suggest any areas of modification to 

improve the participants experience and study design. 

All interview schedules were formulated using Kallio et al., (2016) five-step 

framework for developing qualitative semi-structured interview guides. In accordance 

with this framework, the PhD candidate drafted each topic guide based the 

candidate's previous knowledge and experience of the topic, and the aims and 

objectives of phase 2 qualitative research. Each schedule consists of two levels of 

questions: 

1, Main themes – open-ended questions which encourage the individual to talk freely 

about their perception and experience on a subject 
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2, Follow-up questions – either pre-determined or improvised questions to help the 

research direct the conversation towards the study subject. Creating follow-up 

questions ensure that the researcher maintains interview flow and ensure that 

optimal information is extracted from the interview, without it becoming too precise. 

Once initially drafted, the PhD candidate conducted an internal pilot testing with 

appropriate members of the researcher steering group to refine and improve the 

interview schedule. This stage was conducted to ensure questions are coherent and 

relevant to ensure high-quality data is extracted.  Final refinements then made up the 

interview schedules used within Phase 2: Qualitative interviews (Appendices 46) 

Regarding all interviews (or any other study procedures), if an interviewee becomes 

upset or distressed, a distress protocol will be followed (Appendix 47). Furthermore, 

the PhD candidate will adhere to a lone worker policy in the instances of domiciliary 

interviews (Appendix 48). 

5.5 Data Analysis 
Data from interviews will be audio-recorded and transcribed verbatim. Transcriptions 

of audio recorded interviews will be analysed using reflexive thematic analysis (RTA) 

(Braun & Clarke, 2020). Braun and Clarke (2020) provide a 6-step process to data 

analysis, which includes Data familiarization; code generation; theme searching; 

themes review; defining themes; report production (Bryne, 2021; Braun & Clarke, 

2020). Although this process is reported as a logical sequence, data analysis is not a 

sequential process (Bryne, 2022; Braun & Clarke, 2020). Instead, RTA is described 

as a flexible, iterative process, where the researcher will move back and forth 

between each step to revise and regroup codes and themes to answer the research 

question. Data will be uploaded to Nvivo 12 software (Lumivero, 2024) to assist with 

data coding and management, and provide an audit trail. Data interpretations will 

then be verified with the researcher’s supervisory team. 

5.6 Rigor 
To ensure rigor in the conduct and analysis of qualitative interviews, the researcher 

will engage in reflexivity. This will be achieved through documentation of key 

decisions throughout data collection and analysis, and reflection upon interview 

performance and presentation, acknowledging their conduct may influence 

participant disclosure. 

Additionally, the researcher will retain and update a field diary throughout the 

interview conduct. Within the field diary, verbal and non-verbal observations will be 

recorded immediately post-interview to document subtleties that may not be picked 

up via audio recorder e.g. mood, emotion, body language. This field diary will be 

used to aid data interpretation and analysis. 
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6.0 Schedule of events 

6.1 Phase 1 
A pre- and post- enrolment phase will be incorporated into the study period. This 

stage will include the process of eligibility screening, recruitment and consent, and 

will take place during the process screening and recruitment (Section 3.3). 

Week 0 beings the week after participants have received their treatment planning 

appointment and begin the 21-28 day wait to start radiotherapy. Within this 21–28-

day waiting period (weeks 0-3), participants will be consented to the study, complete 

their baseline assessments, and complete their physical activity support session.  

Week 4 begins on the first day of the participants radiotherapy treatment. On this day 

participants will receive their first pre-radiotherapy exercise session as part of the 

PReFACe study. All exercise sessions as part of PReFACe will align with the 

participants radiotherapy treatment schedule i.e. 5 days a week for 4 weeks. 

Therefore, each participant will receive a total of 20 exercise sessions (5 days per 

week for 4 weeks) and will only be performed on days when the individual receives 

radiotherapy. This constitutes weeks 4-8 of the study period. 

On the last day of their radiotherapy treatment (end of week 8), participants will 

additionally complete their post-intervention assessments. After radiotherapy, 

participants will be provided with a canteen voucher and allocated 1 hour to refuel 

and rehydrate before completing post-intervention assessments. After completion of 

the post-intervention assessment, this concludes phase 1. 

6.2 Phase 2 
Phase 2 will initiate at different time points depending on the individual being 

interviews. A full description is provided in section 5 and is illustrated in table 1. 
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Table 2: Schedule of Events 

 Study Period 

  

 

Phase 1 - Exercise Trial 
Phase 2 

Qualitative 
Evaluation 

 
End of 

Study 

TIMEPOINT** 

P
re

-E
n

ro
lm

e
n

t 

P
o

s
t-

 E
n

ro
lm

e
n

t 

Baseline 
assessment 
  (Week 0-4) 

PReFACe 
Programme 

and 
radiotherapy 

begins 
(Week 4-8) 1 

PReFace and 
radiotherapy 
Programme 

ends and post-
intervention 
assessment 
(Week 8) 2 

6-8 week follow-
up period  

(week 8-14) 3 

 
 

Close Out 

ENROLMENT 
 

Eligibility screen X 
 

    
 

Informed consent 4 X 
 

    
 

GP Letter  X     
 

INTERVENTIONS 
 

Four-week PReFACe 
Exercise Programme 

 
 

    
 

Physical activity 
support session 

 
 

X    
 

Signpost to additional 
services 

 
 

   X 
 

ASSESSMENTS 
 

Baseline 
Characteristics: Age, 

gender, diagnosis, co-
morbidities 

 X     
 

ECOG Performance 
Status 

 X   X  
 

Medical Clearance to 
exercise 

 X     
 

ECG maximal exercise 
Test  

 X     
 

PHASE 1: PReFACe pre-radiotherapy exercise Programme 
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Recruitment rates  X     
 

Attendance rate  
 

    
 

Adherence rates  
 

    
 

Anthropological 
Measurements: Height, 

weight, resting blood 
pressure, resting heart rate 5 

 
 

X    
 

MUST Score  
 

X    
 

Six minute walking test  
 

X  X  
 

30 second sit-to-stand  
 

X  X  
 

MRC Dyspnoea  
 

X    
 

Rockwood Frailty  
 

X  X  
 

NCCN Distress 
Thermometer 

 
 

X    
 

International Physical 
Activity Questionnaire 

(Short form) 
 

 
X  X  

 

EORTC QLQ-30 with 
LC13 

 
 

X  X  
 

Fatigue (Likert 1-10)  
 

X    
 

Pain score (Likert 1-10)  
 

X    
 

Huffman exercise 
satisfaction score 

 
 

X  X  
 

Adverse Event Report 
 

Baseline adverse event 
recording 

 
 

X    
 

Intervention-associated 
adverse events 
assessments 

 
 

    
 

Phase 2: Qualitative Research 
 

Statement for non-
participation 

X 
 

    
 

Semi-structured 
qualitative interview 

with phase1 
participants 6 
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Semi-structured 
qualitative interview 

with nominated person 
7 

 

 

    

 

Semi-structured 
qualitative interview 

with HCP 8 

 
 

    
 

Semi-structured 
qualitative interview 

with phase 1 
participants who 

withdrew9 

 

 

 
 

   

 

1, On the last day of radiotherapy, participants will received a 6-8 week break. Participants will then be followed up 
by their oncologist to ensure that they are recovering well from treatment.  
2-3, The PReFACe exercise programme will align with the participants radiotherapy treatment schedule i.e. five days 
a week for 4 weeks. The PA programme will only be performed on days where the individual is receiving 
radiotherapy.  
4, Participants will be screened for eligibility by their treating consultant or Lung cancer Nurse specialist at MDT. The 
if eligible, the consultants will read a standardised script regarding study participation, and provide the individual with 
an information pack. Within the pack will include the patient information sheet, a consent to be contacted form, and a 
self-addressed envelope. Should participants agree to contact, the research team will contact the participant and 
invite them to the radiotherapy center to complete consent and baseline assessment on the same day. Informed 
consent and baseline assessment will be completed within 1 week of the participants first contact.  
5, Anthropological Measurements will be performed at baseline assessment, weekly throughout the PReFACe PA 
programme, and at post-intervention assessment. 
6, Semi-structured interviews will be performed during the 6-8 week follow-up period either in person at the 6-8week 
routine post-treatment follow-up assessment; on a separate occasion at a time/place more suitable for the participant 
(in-person); or online via Microsoft team (if convenient). Participants will be advised to wait a minimum of 4 weeks 
after the final date of treatment before scheduling the interview. 
7, Semi-structured interviews will be completed by a nominated friend or family member. Separate written consent 
from the friend/family member will be completed before the interview. The interview will be conducted on a separate 
occasion at a time/place more suitable for the participant (in-person); or online via Microsoft team (if convenient) 
8, Semi-structured interview with HCP will be performed at any convenient point after 3 months from the study 
opening. HCP will be eligible if they are involved in the administration, management, organisation, or facilitation of 
the participants radiotherapy treatment. A separate consent form will be completed. The interview will be conducted 
within the radiotherapy center at the Northern Ireland Cancer Centre.  
9, Interviews will be conducted when available. The interview will be conducted on a separate occasion at a 
time/place more suitable for the participant (in-person); or online via Microsoft team (if convenient) 
 
 
 

 

 

 

7.0 Plans to ensure optimal recruitment and 

minimise attrition. 
Conservative assumptions regarding recruitment have been made with a target 

recruitment of 3-4 participants per month (out of a possible 8-10 patients per month). 

This should be achievable based upon the perspective of HCPs within the lung MDT, 

and on the 44% recruitment rate of the only pre-radiotherapy exercise study for 

people receiving chemo-radiotherapy for advanced lung cancer (Egegaard et al., 

2019). 
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According to the MRC Framework for Complex Interventions (Skivington et al., 

2021), it is necessary to prioritise meaningful engagement with key stakeholders 

throughout all stages of research to ensure the most optimal intervention is 

developed, and to overcome any potential barriers or obstacles. Potential 

stakeholders range those who may be personally or professionally interested, or 

affected by the research (Skivington et al., 2021). Therefore, in accordance with this 

core principle, the PhD candidate has hosted two, iterative co-design workshops 

under PPI, and hosted multiple meetings (minimum of 3 each) with multiple 

healthcare professionals as part of the lung MDT at the NICC. These included: 

PPI 

• Four family members of someone who has received a lung cancer diagnosis. 

• Two people who are currently receiving lung cancer treatment. 

• One person who has completed lung cancer treatment.  

Lung MDT: 

• Two lung cancer oncologists (Dr Crockett and Dr McAleese) 

• Two lung cancer specialist nurses (Chloe Givin and Stephanie Todd) 

• One lung cancer specialist radiologist (Linda Young) 

• Two research and development radiographers 

Additional, unofficial meetings: 

• Radiotherapy Department manager (Joanne McCarthy) 

• Lead Physiotherapist (Sarah Taggart) 

Through running the co-design PPI workshops and regularly meeting the members 

of the lung MDT in the planning process, the design of this research and its 

recruitment has been designed to minimise attrition. To elaborate, using PPI 

involvement allowed the PhD candidate to discuss issues such as barriers to 

physical activity; how and when to best approach potential participants; optimal 

screening methods; potential barriers to recruitment etc. Furthermore, early 

involvement from the lung MDT not only confirms willingness and capacity to support 

the study, but provides key information that ensures the intervention can be 

incorporated as part of the standard care pathway, minimising any additional 

burdens on participants as possible, such as additional hospital visits. 

Additionally, to minimise attrition and assure safety, all exercise sessions will be 

supervised by the PhD candidate. Furthermore, the research team will work with the 

lead research and development radiologist to align exercise sessions with their 

scheduled radiotherapy plan.  Finally, although the optimal exercise prescription for 

people with lung cancer is not known, it is important to incorporate successful 

methods used in other cancer cohorts (Toohey et al., 2024). These include the 

prescription of a personalised exercise intervention which incorporates participant-

led goals and designed in consideration of the individual needs and characteristics 

(Kilari et al., 2016; Sasso et al., 2015). 
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Finally, a trials management group (TMG) (Appendix 49) will be established who will 

meet on a monthly basis throughout the study period to discuss any arising issues, 

such as low recruitment. All TMG meetings will be recorded on a TMG Report form 

(Appendix 57). 

8.0  Adverse Events 

8.1 Definition 
An adverse event can be defined as: any unfavourable or unintended medical 

occurrence in participants in the use or receival of a drug, medical product, or 

intervention which may or may not be caused by the intervention itself. 

Within the context of this study, adverse events will only be collected in relation to 

the pre-radiotherapy exercise. To measure this, baseline health status will be 

measured before the pre-radiotherapy exercise programme begins. This will allow 

the research team to document the participant's pre-existing health status to help 

identify the cause of any new presenting adverse events which may be related to the 

intervention. For example, is the adverse event related to a pre-existing condition; to 

radiotherapy treatment; or related to exercise. This process is necessary as adverse 

events will only be collected if they are in relation to either of the pre-radiotherapy 

exercise programmes, or fitness testing.  

Adverse events (AE) will use the descriptions and grading scales found in the 

revised NCI Common Terminology Criteria for Adverse Events Version 5.0 (CTCAE) 

(Appendix 1). All Adverse events will be monitored on an Adverse event monitoring 

form (Appendix 2). 

. 

8.1.1  Potential Expected Adverse Event 

Intervention related adverse events that would be expected from the pre-

radiotherapy exercise programme and fitness testing include: 

• Myalgia 

• Fatigue 

• Muscle or joint injury 

• Muscle cramping or strain 

• Arrhythmia 

• Myocardial infarction 

• Blood pressure abnormalities 

• Syncope 

• Dizziness 
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• Nausea 

• Other cardiovascular events 

8.1.2 Unexpected Adverse Event 

Intervention-related adverse events not included in the above list will be considered 

unexpected adverse events. 

8.1.3 Serious Adverse Event 

A serious adverse event (SAE) is an adverse event that: 

• Results in death 

• Is life-threatening 

• Requires hospitalisation or prolongation of existing hospitalisation (excluding 

hospital admissions for transfusional support, scheduled elective surgery and 

admissions for palliative or terminal care) 

• Results in persistent or significant disability or incapacity 

• Consists of a congenital anomaly or birth defect 

8.1.4 Potential Expected Serious Adverse Event 

Adverse events that would be expected from the study intervention and fitness 

testing that may result in a serious adverse event include: 

• Arrhythmia 

• Myocardial infarction 

• Syncope 

• Other cardiovascular events 

8.1.5 Unexpected Serious Adverse Event 

Serious adverse events not included in the above list will be considered unexpected 

serious adverse events. 
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8.2 Adverse Event Recording and Reporting 

8.2.1 Recording and reporting non-serious adverse events 

Participants enrolled in the study will be reviewed as per standard-of-care treatment 

guidelines and their adverse events and current medical history will be updated in 

the medical records by the treating clinical team. It is expected the majority of events 

recorded will relate to their radiotherapy treatment, but the clinical team routinely 

record unrelated events or symptoms that have occurred at planned clinic visits or at 

unscheduled attendances. To elaborate, throughout radiotherapy, patients are 

reviewed by a specialist lung cancer radiologist as part of routine care at weeks 3 

and 4. However, study participants will additionally be reviewed by the specialist on 

weeks 1 and 2, documenting any potentially related, or unrelated AE’s within their 

medical record. 

The PhD candidate will review the medical records after each scheduled clinic visit to 

capture any AEs that could be related to the fitness testing or intervention or to 

radiotherapy and determine whether these were probably or definitely related. 

Adverse events related to the exercise programme or fitness testing will also be 

monitored by the PhD Candidate.  The PhD Candidate will assess, monitor, and 

document information about adverse events during all contact with participants and 

modify the intervention or fitness testing appropriately. Potentially related adverse 

events (that are not classed as serious events) will be recorded on the Case Report 

Form (CRF) (Appendix 10) and in the patient’s medical notes, but do not need to be 

reported by the PhD candidate to the clinical team as participants will be able to self-

report these events at their regularly scheduled follow up visits, or to their treating 

radiographer as required. Any grade 2 adverse events or greater will be reported to 

the site's Principal Investigator (PI) to determine relatedness to the intervention. 

Finally, a trials management group will meet monthly to discuss all adverse events to 

determine relatedness.  

8.2.2 Recording and reporting of Serious Adverse Events 

The PhD candidate will be provided with a list of serious events (as defined below). If 

a participant experiences any of these events during contact, or if the PhD candidate 

becomes concerned regarding the participant's health, then PhD Candidate will 

escalate the situation immediately via one of the following pathways: 

1. Escalation to the specialist lung cancer radiologist within the radiotherapy 

department  

2. Immediate contact with the on-call doctor/registrar within the radiotherapy 

department 

3. Contact with the acute oncology helpline for ongoing management as per 

standard-of-care guidelines and practice.  

The PhD candidate will also report these events within 24 hours of becoming aware 

of the event to the patient’s treating clinical team if they occur. 
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The list of reportable serious events is defined as: 

• Arrhythmia 

• Myocardial infarction 

• Syncope 

• Other cardiovascular events 

• Any other event that results in hospitalisation 

The PhD candidate is also expected to report these events within 24 hours of 

becoming aware of the event to the site principal investigator, record the event in the 

CRF (Appendix 10) and patient’s medical notes, and complete a preliminary SAE 

report form (Appendix 50). The PI will urgently review the SAE for expectedness, 

relatedness and severity within 24 hours of becoming aware of the event. 

All serious adverse events which are unexpected and related (probably or definitely) 

to the protocol interventions (fitness testing and/or pre-radiotherapy exercise 

programme) must be reported in an expedited manner. Medical judgement should be 

exercised in deciding whether expedited reporting is appropriate in other situations 

(such as important medical events that may not be immediately life threatening, 

result in death, or hospitalisation) but may still jeopardise the participant or may 

require intervention to prevent one of the above events. 

The PI will be responsible for expedited reporting of all unexpected and related 

(probable or definitely) SAEs. The SAE report form (Appendix 50) should be updated 

as much as possible, signed by the principal investigator or CI, and reported to the 

Sponsor and the ethics committee within 15 days of the research team becoming 

aware of the event. The SAE form (Appendix 50) should then be updated upon 

resolution of the SAE. The CI in conjunction with the Sponsor and ethics committee 

will be responsible for decisions on study suspension based on reported SAEs. 

 

9.0 Regulations, Ethics, and Governance 

9.1  Sponsorship 
Queen’s University Belfast (QUB) will act as Sponsor for the study and the CI will 

take overall responsibility for the conduct of the study. Furthermore, Dr. Cathryn 

Crockett has agreed to take responsibility as the Principal Investigator at the study 

site (BCH City Hospital). 

9.2 Regulatory and Ethical Approvals 
The trial will be conducted in accordance with the ethical principles that have their 

origin in the Declaration of Helsinki. The protocol will be approved by a Research 

Ethics Committee. 
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9.3.1 Informed Consent 
It will be ensured that all potential participants will have the necessary information for 

informed consent (Appendix 14-17)) and had the opportunity to ask questions 

regarding study participation. Written consent will be obtained without coercion. 

Confidentiality will be assured, and the Caldicott Principles (National Data Guardian, 

2020) adhered to. Participants will be made aware that any digital recordings will be 

deleted following transcription. Furthermore, consent will first be obtained for the use 

of anonymised quotes from participants. All information pertaining to an individual will 

be anonymised from study beginning. Participants will be made aware that consent 

that they have the right to withdraw their consent at any time throughout the study 

without any negative impact on their healthcare or management. 

9.3.2 Consent and Data Withdrawal 

All study participants (including main study participants and healthcare professionals 

for interview) may withdraw from the study at any time on request without prejudice. 

However, it will be reiterated that their data will be retained in the following 

circumstances: 

• Data analysis has already commenced  

• They have completed the baseline assessments tests in Phase 1 

• Transcription and data analysis has not yet commenced after phase 2 

qualitative interviews. In this instance, it will be reiterated to participants that they will 

be given 24 hours to consider withdrawing their interview before transcription and 

analysis begins. 

  

Consent withdrawal must be documented using one of the following methods: 

• Signed and dated letter from patient confirming withdrawal of consent. 

• Signed and dated clinic note documenting the date of discussion with the 

patient (in person or by telephone) and the withdrawal of consent. 

• Signed and dated letter from the investigator documenting the withdrawal of 

consent. 

All details of the withdrawal of consent will be documented in the patient’s medical 

record. This may include letters from the patient, documentation of verbal 

discussions, telephone calls etc.  

Participants may also be withdrawn from the study in the following circumstances: 

• Non-compliance with the study protocol, protocol deviation, lack of 

cooperation, or complete non-compliance. 

• Intercurrent clinical deterioration that would lead to undue risk if the study 

intervention were to continue as assessed by the investigator. 
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9.4 Non-Maleficence  
All members of the research team involved within this study will adhere to the 

principle of non-maleficence; ‘Above all cause no harm to participants’ (Varkey, 2020) 

9.5 Protocol Amendments 
The investigators will conduct the study in compliance with the protocol given 

approval/favourable opinion by the Ethics Committee. Changes to the protocol will 

require ethics committee and Belfast Health and Social Care Trust 

approval/favourable opinion before implementation, except when modification is 

needed to eliminate an immediate hazard(s) to patients. The PI in collaboration with 

the CI and sponsor will submit all protocol modifications to the research ethics 

committees for review in accordance with the governing regulations. 

9.6 Good Clinical Practice 
The trial will be completed in accordance with the principles of the International 

Conference on Harmonisation Good Clinical Practice (ICH-GCP) guidelines 

(www.ich.org). All members of the trial team will be required to have GCP training. 

9.7  Protocol Compliance 
A protocol deviation is defined as an incident which deviates from the normal 

expectation of a particular part of the trial process. 

A serious breach is defined as a deviation from the trial protocol or GCP which is 

likely to effect to a significant degree: 

i) the safety or physical or mental integrity of the subjects of the trial; or 

ii) the scientific value of the trial. 

The CI is responsible for ensuring that serious breaches are reported directly to the 

Sponsor within one working day of becoming aware of the breach. 

9.8  Patient Confidentiality 
In order to maintain confidentiality, all CRF’s, questionnaires, study reports and 

communication regarding the study will identify the patients by the assigned unique 

trial identifier only.  

Any electronic data will be stored on encrypted files on password protected with 

limited access by only authorised members of the research team (PhD Candidate, 

Chief Investigator). Physical copies of information will be stored within a locked 

compartment, within a locked room, within a pass protected department.  

Patient confidentiality will be maintained at every stage and will not be made publicly 

available to the extent permitted by the applicable laws and regulations. 
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9.9 End of Study 
In the instance where a participant provides consent to participate in a post-study 

qualitative interview, the end of the study will be defined as 24 hours after the 

qualitative interview has been completed. In the instances where a participant 

declines the invitation to participate in a qualitative interview, the end of study will 

upon completion of the end-of-study assessments. 

9.10  Post-study Care 
Once the study is complete, patients requiring ongoing follow-up or treatment for 

lung cancer will be treated according to the local NHS standard care. There are no 

specific post-study provisions for participants. 

9.11  Indemnity 
Queen’s University Belfast will provide indemnity for the management and design of 

the UK cohort of the study. The NHS indemnity scheme will apply with respect to 

clinical conduct and clinical negligence. 

Queen’s University Belfast will provide indemnity for research management and 

design. In addition, the NHS will indemnify investigators/collaborators for any harm 

that arises in the conduct of the research'. 

There will be no instance of user involvement outside of the UK. 

9.12  Data management 
Data will be protected under the provisions of the Data Protection Act (2018) and the 

UK General Data Protection Regulation (UK GDPR).  The data will only be used for 

the purpose of the study; no participant will be identifiable in any way.  

During the study, participant site files will be securely stored under lock and key, in a 

locked office (with restricted access to members of the BHSCT clinical research 

team), on level one in the Northern Ireland Cancer Centre at the study site. Site files 

will be under the responsibility of the site PA.  

All master copies will be stored under lock and key in a locked office on a floor 

requiring keypad access in the Medical Biology Centre (MBC). These will be 

managed under the responsibility of the Chief Investigator, Gillian Prue and PhD 

Candidate, Matthew Beggs.  

Information stored electronically will be stored on a password-protected QUB 

computer, on Microsoft OneDrive. OneDrive is included in QUB’s Office 365 suite 

and therefore ensures that it will be protected under QUB purchased Microsoft 

security licenses, and cyber-protection police. Should electronic information need to 

be transferred, password-protected encrypted pen-drives will be used.  

Regarding qualitative interviews, in-person or telephone interviews will be recorded 

on a portable, audio recording device with no internet connection. A backup-device 
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may be used to record the interview; however, this file will be securely and 

permanently deleted as soon the original interview file has been secured. 

The PhD candidate has completed a Data Protection Impact Assessment (DPIA), 

submitted to and approved by Queens University Belfast Research and Governance. 

Finaly, at the end of the study period, all site files will be transferred to the MBC for 

secure storage in compliance with QUB Research Data Management policy, where 

data will be securely stored at QUB for 5 years from the end of the study. Following 

this period, all electronic and physical data will be destroyed. 

9.13 Competing Interests 
The research costs including the cost of the intervention in are funded by the 

Department of Economy. The CI and research team members have no financial or 

non-financial competing interests. In the event that a member reports a conflict of 

interest, advice will be sought from the Sponsor.  

9.14 Handling Complaints  
In the event of a complaint arising from clinical care, then the NHS/HSC complaints 

process should be followed. 

In the event of a complaint arising from participation within the research study, then 

Queens University Standard Operating Procedure (SOP) for complaints from 

research participants will be followed (Appendix 51) 

In the instance of a complaint, a member of the research team will provide and assist 

with the completion of a ‘Raising a concern or complaint’ form which will then be 

escalated to the study’s Chief Investigator (CI). At this stage, it will be determined 

whether it is related to: 

• A serious event in relation to the study procedure (Serious Adverse Event 

(SAE)); or 

• How the participant has been treated whilst taking part in the study.  

*In the event of an adverse event or an SAE, a separate SOP (Appendix 3 and 

Appendix 52) will be followed accordingly. 

The chief investigator will invite the participants to discuss the issue further and 

begin an investigation. Once resolution have been satisfied, corrective actions will be 

implemented. In the event where legal action is raised, the complaint will be 

investigated by Queens University Legal Services team. The CI will inform QUB 

Research Governance in the instance of any complaint. 

If participants are not satisfied and wish to make a formal complaint, they can do so 

via contacting the Belfast Heath and Social Care Trust’s Complaints Department via: 

Complaints Department, 

Musgrave Park Hospital, 
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McKinney House, 

6th Floor, 

Stockman’s Lane, 

Belfast BT9 7JB. 

Telephone: (028) 9504 8000  

Email: complaints@belfasttrust.hscni.net 

10.0 Stakeholder Involvement 
This study is supported by an expert advisory group that includes the representation 

of the chairperson of the Irish Lung Cancer Community, a person who has previously 

received treatment for lung cancer, bringing their expertise to all aspects of the 

research. Additional group members include expert academic and healthcare 

professionals leading within the field of exercise oncology and lung cancer care. The 

steering group will continue to advise on study design, conduct, and participant 

documentation.  

Furthermore, a series of two co-designed workshops and individual meetings were 

undertaken as patient and public involvement (PPI) to co-design the pre-

radiotherapy exercise programme, and to discuss the study design to increase 

recruitment, adherence and retention. Taking this approach ensures that the exercise 

programme would be acceptable to patients and their friends/family members within 

NI. 

Taking this approach aligns the core elements of the MRC complex intervention 

framework; Engage stakeholders, identify key uncertainties, and refine intervention 

(Skivington et al., 2021). Incorporating co-design with stakeholders ensure the 

research programme has been designed to meet the end user’s needs, and produce 

the best conduct, and results. The steering group, and PPI attendees who have 

indicated interest in further input into this study, will be contacted throughout the 

study as support to the PhD candidate, advising on study conduct/unforeseen 

obstacles/barriers, plans for dissemination etc. 

11.0  Dissemination and Publication 
The findings will be published in national and international peer review journals. In 

addition, study findings may be presented at both national and international meetings 

and also to appropriate patient groups. 

Due to limited resources, it will not be possible to provide each patient with a 

personal copy of the results of the trial. However, upon request, patients involved in 

the trial will be provided with a lay summary of the principal study findings. The most 

meaningful results will be communicated to the public through a press release by 

contacting Queens University Belfast’s media and communications team. 
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