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Summary 

Background: Lung cancer is one of the most commonly diagnosed cancer and is the leading cause of 

mortality worldwide. It is a major challenge to global healthcare, making it an important public health 

issue. Pa�ents suffering from lung cancer experience an array of symptoms that may include 

dyspnoea, fa�gue, cough, and pain. All these symptoms can nega�vely influence the pa�ents’ 

physical func�on and impair their daily living ac�vi�es. Pulmonary rehabilita�on is a mul�disciplinary 

interven�on that is tailored to the individual pa�ents’ needs. It aims to assist pa�ents to improve 

their respiratory func�on, exercise tolerance, physical capacity, and overall health-related quality of 

life. This research seeks to assess the impact of Pulmonary Rehabilita�on on the health-related 

quality of life of pa�ents with lung cancer and to understand its influence on the overall health 

system performance. 

Methodology: A mix-method research design was employed. Pa�ent reported outcome measures 

(EORTC QLQ-C30 and QLQ-LC29) were used to evaluate the effects of an 8-week pulmonary 

rehabilita�on programme in pa�ents diagnosed with lung cancer. Outcome measures were assessed 

pre and post the interven�on. Structured interviews were used to explore percep�ons of healthcare 

professionals on the impact of pulmonary rehabilita�on within the oncology se�ng. Interviews were 

transcribed verba�m and analysed thema�cally. 

Result: A total of 14 pa�ents with lung cancer were eligible for data analysis: mean age 69; male 

78.6%; disease stage n (%), I = 3 (21.4), III = 4 (28.6), IV = 7 (50.0%). All pa�ents were receiving 

systemic an�-cancer treatment and/or radiotherapy except for one pa�ent. Significant improvements 

were demonstrated in global health status/QoL (p=0.03), and lessening of symptoms including fa�gue 

(p=0.044), dyspnoea (p=0.018) and pain (p=0.013) were observed following an 8-week pulmonary 

rehabilita�on programme. In the qualita�ve part of the study 10 healthcare professionals were 

recruited. Five major themes were generated: holis�c care approach; educa�on and preven�on; 

perceived physical and psychological benefits; impact on the healthcare sector; and 



 
 
maximising the efficacy of the interven�on. Most findings of this study are consistent with exis�ng 

literature. 

Discussion: Health-related quality of life is recognised as a valuable outcome measure in cancer care 

management. Healthcare professionals perceived pulmonary rehabilita�on to have a central role in 

maintaining and/or improving health-related quality of life through pa�ent educa�on of physical 

ac�vity, symptom management, and behavioural strategies. This was shown to contribute to a 

posi�ve effect on the pa�ent’s anxiety levels and hospital admissions. Pulmonary rehabilita�on has 

been demonstrated as an important healthcare service in lung cancer management. Promo�ng 

physical ac�vity and healthy behaviours are crucial in today’s ageing popula�on and increased cancer 

incidence. Such health services facilitate integra�on back into the community and act as a tool for the 

work-age cohort to remain economically viable.  

Conclusion: This study suggests that pulmonary rehabilita�on should be promoted to improve 

physical/cogni�ve func�on as well as health-related quality of life throughout the disease trajectory 

in pa�ents with lung cancer and other cancer diagnosis experiencing oncology-related pulmonary 

insufficiency. Based on the findings of this study, recommenda�ons were suggested. These may 

inform future strategies to further improve pa�ent experience and quality of care, ensuing beter 

standards of care for all.  

Keywords: Lung cancer, pulmonary rehabilitation, breathing exercises, physical activity, 

health-related quality of life, barriers, enablers, cancer care, health system performance 
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Chapter 1: Introduc�on 

1.1 Background to the Study 

Lung cancer (LC) is one of the most diagnosed cancers and leading cause of mortality 

worldwide (Zhang et al., 2021). It is a major challenge to global healthcare, making it an important 

public health issue (Kocarnik et al., 2021). In 2019, LC, along with cancers of the trachea and bronchi 

contributed to 45.9 million disability-adjusted life years of which 1.2% contributed towards years lost 

due to disability while the remaining majority contributed towards lost years of life (Kocarnik et al., 

2021). These factors, augment a substantially increased concern for the health system and the global 

burden of this disease despite current advances in treatment modalities (Kocarnik et al., 2021).  

Patients with LC experience an array of symptoms that may include dyspnoea, fatigue, 

cough, pain, and cancer related cachexia. All these symptoms can negatively influence the patients’ 

physical function and impair daily living (Granger, 2016; Paramanandam & Dunn, 2015). Patients 

must not only learn how to cope with symptoms, but also with treatment side-effects. All treatment 

modalities including chemotherapy, immunotherapy, radiotherapy and/or surgery may result in 

reduced Health Related Quality of Life (HRQoL), limited lung function, psychological issues and 

impairments (Lehto, 2016). Physical inactivity is common and prevalent in patients with LC especially 

at advanced stages (Wang et al., 2016). Most patients are diagnosed at an advanced stage and may 

already be negatively impacted by symptoms and be experiencing poor HRQoL prior to even 

commencing treatment. Consequently, this may affect patient adherence to treatment due to the 

complexity of the disease management. Hence, maintaining a good general condition during their 

cancer journey can enable patients to withstand and combat the debilitating side-effects of the 

disease and treatment undertaken (Park et al., 2018).  
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1.2 Epidemiology of Lung Cancer 

In 2020, LC accounted for 2.2 million cases and 1.8 million deaths worldwide (WHO, 2022). 

According to the GLOBOCAN Estimates 2020, LC is the second most leading cause of cancer-related 

deaths in Europe representing 1 in 10 cancers diagnosed and 1 in 5 deaths (Sung et al., 2021). 

Incidence and mortality are approximately two times higher in men than in women, data which 

varies across regions worldwide. In men, LC is the second most common cancer after prostate cancer 

and in women, the second most common after breast cancer (Sung et al., 2021). In Malta, in 2020, 

the incidence of LC for males and females was 125 and 37 cases (with 46.24 and 14.86 per 100, 000) 

respectively, while mortality for males and females was 136 and 37 cases (with 51.06 and 14.86 per 

100, 000) respectively (Malta National Cancer Register, 2023). 

LC is associated with a relatively low survival rate after diagnosis when compared to breast 

and colorectal cancers. Across EU countries, the average five-year net survival rate increased from 

11% to 15% between 2000-2004 and 2010-2014 (OECD & EU, 2020). Similarly, in Malta, a substantial 

increase in LC was observed between 2000-2004 and 2010-2014, with a survival rate of 15%, on a par 

with the EU average (OECD, 2021). This may be a result of more effective treatments and enhanced 

care integration implemented over the past years.  

A causative agent for LC is tobacco smoking (Doll & Hill, 1950). It is found to account for 80% 

of global mortality and is the leading cause of preventable death (Thandra et al., 2021). Tobacco 

smoking prevalence various across regions and different socio-economic cohorts. Over the past 

years, developed countries have seen a decline in cigarette smoking due to increased health 

campaigns with a consequent decrease in the incidence of LC. However, developing countries face 

major challenges when attempting to initiate tobacco cessation campaigns (Sung et al., 2021). There 

is a need for efforts aimed at narrowing existing health inequalities in developing countries for global 

cancer control. 
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1.3 The Role of Pulmonary Rehabilita�on in Lung Cancer Management 

Pulmonary Rehabilitation (PR) is an evidence-based intervention for patients with chronic 

respiratory conditions. Benefits of PR in the management of patients with Chronic Obstructive 

Pulmonary Disease (COPD) are well documented (Charikiopoulou et al., 2019; Yohannes et al., 2021; 

Schroff et al., 2017). However, research on patients with LC remains scarce. PR is a multidisciplinary 

intervention that is tailored to the individual patients’ needs. It integrates breathing exercises, 

aerobic exercises, strength training, and instils behavioural changes through an educational 

component, including nutritional support, psychosocial support, smoking cessation, and coping skills 

to help manage the disease. Referrals to other relevant health care professionals and services are 

also an essential component in this programme, allowing for a more comprehensive approach (Rivas-

Perez & Nana-Sinkam, 2015; Wang et al., 2016).  

PR equips patients with multiple tools to help improve respiratory function, general physical 

function, and overall HRQoL, thus reducing disease burden both on the individual patient and on 

their caregivers (Kuebler, 2019; Nwosu et al., 2012). Symptom management and coping mechanisms 

are taught to empower the patient throughout their care pathway. Patients with LC face several 

complications throughout the course of their disease which may lead to the need of repeated 

hospital admissions (Handley et al., 2018). Evidence suggests that improved HRQoL and symptom 

management diminishes patient anxiety, reduces hospitalisations and the overall healthcare burden 

in COPD patients (Ko et al., 2017; Kjaergard et al., 2020). Thus, beneficial factors at the level of the 

individual and healthcare system need to be taken into consideration when adapting and evaluating 

the impact of PR on LC patients. 
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1.4 Ra�onale of the Study and its Implica�ons in Public Health 

Despite the increased health, social and economic burden associated with LC, research 

involving patients with LC significantly lacks behind when compared to other cancer types (Aggarwal 

et al., 2016). LC is characterised by its aggressive disease progression and lack of early noticeable 

symptoms leading to late diagnosis and consequent delayed treatment with poor prognosis (Zhang et 

al., 2021).  

According to the Europe’s Beating Cancer plan, focus should address all angles of the care 

pathway including prevention, diagnosis, treatment, and survivorship. Additionally, it should 

incorporate society wide effort and measures to integrate patients back to the community and the 

workplace as soon as possible especially after the completion of the acute treatment (EC, 2021). In 

joining efforts with the EU Mission on Cancer, one of the four objectives identified in this plan is to 

improve patients’ quality of life during and beyond their cancer treatment (EC, 2021; 2021b). This is 

also reflected in the second National Cancer Plan 2017-2021, where HRQoL is identified as a valuable 

outcome measure for cancer patients in addition to survival (MFH, 2017). In cancer care, the 

challenge goes beyond addressing how long people live after they are diagnosed, but how well they 

live from the moment of diagnosis onwards (EC, 2021).  

Rehabilitation is defined as “a set of interventions designed to optimize functioning and 

reduce disability in individuals with health conditions in interaction with their environment” (WHO, 

2023). This definition is deeply embedded in the definition of health as “a state of complete physical, 

mental and social well-being and not merely the absence of disease or infirmity” (WHO, 2020).  

In an oncology setting, rehabilitation is a relatively new concept. However, rehabilitation is 

increasingly being moved towards becoming a standard part of cancer care. Moreover, PR should be 

made available as a valuable component in the management of LC patients (Granger et al., 2018; 

Pilotto et al., 2022). Physical inactivity is common especially in the later stages of the disease due to 

symptoms and the side-effects of treatment. Consequently, physical inactivity contributes towards 



21 
 
decline in the physical, psychological, emotional, and social aspects of the patients HRQoL within this 

cohort (Wang et al., 2016). PR should be advocated as an integrated approach which has been 

demonstrated to be safe and feasible for patients with LC (Ester et al., 2021; Granger et al., 2018). 

Studies suggests that PR is indispensable but still an underutilised intervention in patients with LC 

(Bade et al., 2021).   

To date, few studies evaluating the impact of PR in patients with LC throughout their care 

pathway have been conducted and further studies are recommended to confirm and improve the 

potential impact of PR on this population (Edbrooke et al., 2019; Rutkowska et al., 2019). In Malta, 

studies have shown significant improvements in functional status and HRQoL in patients with chronic 

respiratory conditions when PR was administered (Sciriha et al., 2015; Bianco et al., 2018; Schembri, 

2020). However, locally, only one study has investigated the preference of physical activity in LC 

patients (Azzopardi, 2020).  

Despite the growing evidence that benefits gained from PR can be shifted onto patients with 

LC, PR is not always translated into clinical practice. Granger et al. (2018) demonstrated that physical 

activity should be considered as a routine clinical care in LC patients as it facilitates return to ADLs, 

employment, symptom management, offers support and access to services. However, Payne et al. 

(2018) highlights that healthcare professionals are often reluctant to advise and recommend 

exercise-base rehabilitation due to a lack of knowledge and belief in the practice.  

1.5 Research Approach, Research ques�ons and Hypotheses  

This research employed a mix-method approach and is described in more detail in Chapter 3. 

In this study, the integration of both qualitative and quantitative data was utilised to answer the 

research problem and to address the existing research gap within the local context. Existing literature 

recommends that more research is required to investigate the impact of PR on the HRQoL of patients 

with LC. Even though evidence on the effects of PR on the patients’ health behavioural habits exists 

and healthcare resources and services are gradually increasing, more research is required to support 
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PR in the management of LC. This study aims to augment the available literature within the local 

context on PR in the LC population to optimise patient experience and quality of care.  

The integration of the quantitative data and qualitative data aimed at answering the following mix-

method research questions and hypotheses: 

1. What is the impact on the HRQoL and on the use of healthcare services and resources when 

PR is included in the care pathway of patients with LC? 

2. Does an 8-week PR programme have an impact on the HRQoL in patients with LC? 

3. What are the perceptions of healthcare professionals on PR in LC management? 

4. What are the barriers and enablers faced by healthcare professionals vis-a-vis PR in order to 

improve patient care? What are the barriers and enablers faced by patients as reported by 

healthcare professionals? 

Null Hypotheses:  The integration of an 8-week PR programme in the disease management pathway 

of LC patients has no effect on their HRQoL and health system performance. 

Alternative Hypotheses:  The integration of an 8-week PR programme in the disease management 

pathway of LC patients has a positive effect on their HRQoL and improved health system 

performance, thus enhancing patient quality care. 

1.6 Aims and objec�ves of the study  

The purpose of this research study is to assess the impact on the HRQoL of patients 

diagnosed with LC following an 8-week PR carried out on an out-patient basis at Sir Anthony Mamo 

Oncology Centre (SAMOC). Additionally, this research seeks to explore the perceptions of healthcare 

professionals on the use of PR in LC management and its effect on the healthcare services and overall 

health system performance. 
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The aims of this research study were to:  

1. identify the role of PR within the oncology setting for LC patients 

2. identify the barriers and enablers faced by patients and healthcare professionals towards PR.  

3. evaluate the influence of PR on the performance of the health system in terms of patient 

behavioural habits, services offered to patients, and hospital admissions.  

The main objectives of this research were to: 

1. assess the impact of PR on the patients’ physical well-being and overall HRQoL. 

2. explore in-depth the perceptions of healthcare professionals on the use of PR in the disease 

management of LC. 

3. evaluate whether patient participation in PR has an influence on their health behavioural 

habits, on the utilisation of other healthcare services and potential patient hospital 

admissions.  

4. develop recommendations for better patient care in the LC management pathway.  

1.7 Contribu�on to Knowledge 

PR has been recognised as fulfilling a large service gap within the healthcare service (Granger 

et al., 2016). Narrowing this research-to-practice gap to improve patient health outcomes within 

healthcare is always challenging and a multidisciplinary approach within the LC pathway is essential. 

Currently at SAMOC, PR is becoming increasingly important in the management of LC patients. 

However, a lack of knowledge on the benefits of PR amongst healthcare professionals involved in the 

care of patients with LC has been shown to limit patient participation (Granger et al., 2016; 2018).  

The researcher envisaged that this study would contribute towards reducing this knowledge 

gap by increasing awareness on the importance of facilitating access to more symptom management 

approaches and physical activity in this vulnerable group of patients. It is important to address the 

needs of people living with LC, thus ensuring the appropriate services are available. Furthermore, a 

better understanding on how to improve the clinical service will be gained through a deeper insight 
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into the beliefs regarding physical activity and the barriers and enablers presented by healthcare 

professionals. The findings of this study, together with the recommendations may also contribute to 

the development of new policies aiming at promoting PR and improving health outcomes for LC 

patients throughout their cancer care continuum. 

1.8 Conclusion 

In this chapter the background of this research study was discussed and an overview of the 

global and local epidemiology on LC were outlined. The role of PR in the disease management 

pathway of LC was introduced, followed by the rationale for the study and its implications in the 

public health setting. The research approach, research questions and hypotheses were defined along 

with the aims and objectives of the study. Lastly, the potential of this research to further existing 

knowledge were discussed. The ensuing chapter presents the literature review on the role of PR in 

the management of patients diagnosed with LC, its effect on HRQoL, and the perceived impact on the 

health system planning and performance.  
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Chapter 2: Literature Review  

2.1 Introduc�on 

There is a strong body of evidence suggesting that Pulmonary Rehabilitation (PR) is a 

valuable treatment for patients diagnosed with Chronic Obstructive Pulmonary Disease (COPD) 

(Charikiopoulou et al., 2019; Sciriha et al., 2015; Yohannes et al., 2021). However, research on 

patients with lung cancer (LC) is limited and merits further investigation. Most of the current studies 

evaluating the impact of PR in LC involve patients who have non-small cell lung cancer (NSCLC) which 

is the commonest type of LC (Ester et al., 2021; Rosero et al., 2020; Rutkwoska et al., 2021). Small cell 

lung cancer (SCLC) and mesothelioma are less common but more aggressive and are often diagnosed 

in an advanced stage, so that consequently, medical treatment is more often provided with a 

palliative intent. Studies on SCLC and mesothelioma are scarce, but data does not report any harmful 

effects from such an intervention or this being ineffective (Edbrooke et al., 2019; Quist et al., 2020). 

Therefore, PR could be considered for all stages and types of LC. 

This chapter explores existing evidence on the impact of PR/exercise-based interventions on 

the health-related quality of life (HRQoL) of patients diagnosed with LC and on the health system 

performance by exploring the current rationale, attitudes, and perceptions of healthcare 

professionals (HCPs). Limited research is available that identifies enablers and barriers vis-à-vis the 

inclusion of PR/exercise-based interventions into routine LC clinical care (Granger et al., 2016; 2018).  

Thus, this review contributes to the evaluation of embedding PR/exercise-based interventions, as 

well as identifying factors that may influence other healthcare services and potentially, the health 

system as a whole. 
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2.2 Search Strategy  

A rigorous search strategy was conducted to identify relevant literature (Appendix A). The 

Preferred Reporting Items for Systematic Review and Meta-Analyses (PRISMA) was adopted as it 

helps to facilitate the search for relevant literature in a systematic way, thus enhancing transparency 

and reproducibility (Page et al., 2021). Inclusion and exclusion criteria were drawn to guide the 

selection of the articles (Table 2.1) and records sought in two electronic databases, the University of 

Malta library portal HyDi and EbscoHost.  

 

Table 2.1 Inclusion and Exclusion Criteria applied to the Search Strategy 

 Inclusion Exclusion Jus�fica�on 
Study design Qualita�ve, quan�ta�ve, mix-

method studies and reviews 
                                                                            

Not applicable Different research designs 
allow for a more 
comprehension evalua�on of 
the subject inquiry 

Ar�cle Peer-reviewed ar�cles Not published in a peer 
reviewed journal 

Peer reviewed ar�cles are high 
quality ar�cles that have 
undergone strict review 
processes 

Par�cipants Pa�ents with any stage and 
histology of LC; HCPs working 
with pa�ents with LC 

Mixed cancer cohort 
studies  
 

Allows for an exclusive analysis 
in rela�on to the research 
ques�on 

Exposure Par�cipa�on of pa�ents with LC 
in PR/exercise-based 
interven�on; Pa�ents with LC 
receiving oncology treatment 
and/or radiotherapy 

Pre-opera�ve 
interven�ons and post-
opera�ve interven�ons   

Relevance to the research 
ques�on 

Outcomes Impact on HRQoL in LC pa�ents 
and on the health system 
and/or healthcare services; 
Barriers and enablers to 
PR/exercise-based 
interven�ons; Percep�ons of 
pa�ent with LC and HCPs 

Not applicable Allows a wider understanding 
on the impact of PR to answer 
the research ques�on  

Language Published in English Published in other 
languages other than 
English 

The researcher’s primary 
language is English 

Publica�ons Published between January 
2016 and October 2022 

Ar�cles not falling 
within the specified 
publica�on dates 

Ar�cles published within these 
dates are used to acquire 
current and relevant literature 
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Search keywords utilised included ‘pulmonary rehabilitation’, ‘lung cancer’, ‘exercise’, 

‘physical activity, ‘fatigue’, ‘quality of life’, ‘health-related quality of life’, ‘barriers’, ‘facilitators’, 

‘rehabilitation’, ‘training’, ‘aerobic exercises’, ‘exercise training’, ‘strength training,’, ‘breathing 

exercises’, ‘public health’, ‘health system’, and ‘hospital admission’. These were combined with 

Boolean operators (AND/OR) for articles and the search was set to consider ‘title’ and ‘title and 

abstract’.  

Studies evaluating the impact of PR/exercise-based interventions on the HRQoL in LC 

patients, the impact on the health system performance and barriers and enablers to PR/exercise for 

patients with LC were included. Articles were identified through a database search and duplicates 

were removed. All articles were screened by titles and abstracts. Thereafter, the remaining articles 

were reviewed for eligibility to meet the inclusion and exclusion criteria. The process of the selection 

of articles is illustrated in the PRISMA flow diagram, Figure 2.1. The articles identified were then 

evaluated using the Critical Appraisal Skills Programme (CASP) which enabled the researcher to 

systematically assess the quality of the information provided, thus ensuring trustworthiness and 

relevance of the evidence. A CASP standard check list was used to facilitate analysis (CASP, 2020). 

Articles are presented in table form and organised by author, year of publication, study design, the 

aim of the study, population, intervention, outcome measures, and main findings (Appendix B). 

A total of 16 articles were considered for inclusion in this review. Table 2.2 shows the 

country of origin of the articles selected. Most of the studies utilised a quantitative approach (n=10), 

three studies used a qualitative approach, one study used a mix-method approach, while another 

study was a meta-analysis. A cost-utility analysis (CUA) article was also included. 
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Figure 2.1 PRISMA flow diagram showing the selection process of search results 

 

 

Table 2.2 Articles included in the literature review sorted by country of origin  

Country Ar�cle 
Australia (Edbrooke et al., 2019; 2020; 2021) (Dhillon et al., 2017) 

(Granger et al., 2018) 
Canada (Ester et al., 2021) 
Denmark (Quist et al., 2020) 
Poland (Rutkowska et al., 2019; 2021) 
Republic of Korea (Lee. J., 2021) 
Spain (Mar�nez-Velilla et al., 2021); (Rosero et al., 2020) 
Thailand (Saetan et al., 2020) 
United Kingdom (Payne et al., 2018) 
United States (Sloan et al., 2016) 
Worldwide (Piloto et al., 2022) 
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Most of the studies (56%) investigated the impact of PR on patients exclusively with NSCLC 

(Edbrooke et al., 2019; 2020; Ester et al., 2021; Mar�nez-Velilla et al., 2021; Payne et al., 2018; 

Rosero et al., 2020; Rutkowska et al., 2019; 2021; Saetan et al., 2020), while only four studies had no 

restrictions to the histological diagnosis (NSCLC and SCLC) (Dhillon et al., 2017; Quist et al., 2020; Lee 

et al., 2021; Sloan et al., 2016). All the stages of LC were included with a performance status between 

0-2. A performance status is a measure used to quantify the general well-being of cancer patients 

and their ability to perform ordinary tasks and activities of daily living, with the Eastern Cooperative 

Oncology Group (ECOG) being the one more commonly included in research studies. This scale 

ranges from 0 to 4, with 0 indicating good health and asymptomatic and 4 indicating bedridden 

(West & Jin, 2015). Studies conducted whilst patients were undergoing systemic anti-cancer 

treatment (SACT) and/or radiotherapy accounted for 69% of the articles included (Edbrooke et al., 

2019; 2020; Ester et al., 2021; Lee et al., 2021; Payne et al., 2018; Quist et al., 2020; Rosero et al., 

2020; Rutkowska et al., 2019; 2021; Saetan et al., 2020; Sloan et al., 2016) and only one study 

investigated the effects of PR post-SACT and/or radiotherapy (≥ 4 weeks) (Dhillon et al., 2017).  

Approximately 63% of the studies involved PR/exercise-based interventions and their 

duration ranged between four to twelve weeks (Edbrooke et al., 2019; Ester et al., 2021; Dhillon et 

al., 2017; Lee et al., 2021; Quist et al., 2020; Rosero et al., 2020; Rutkowska et al., 2019; 2021; Saetan 

et al., 2020; Sloan et al., 2016). Close to 25% of the studies of the studies explored the views of 

patients and HCPs (Ester et al., 2021; Granger et al., 2018; Payne et al., 2018; Pilotto et al., 2022). 

Only one study evaluated the overall survival in relation to physical activity (PA) in LC survivals 

(Mar�nez-Velilla et al., 2021). Another study by Edbrooke et al. (2021) analysed the cost-

effectiveness of home-based rehabilitation in patients with advanced LC. This cost utility analysis 

(CUA) was investigated in another randomised control trial by Edbrooke et al. (2020), also included in 

this review. A CUA is an essential economic evaluation that assesses the cost and effectiveness of 

alternative interventions in terms of both quantity and quality of life. Since CUA measures health 

effects, it was deemed relevant to include this article in this review. Furthermore, limited evidence 
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on the impact of PR/exercise-based intervention on the hospital admissions, healthcare resources 

and utilisation exist. One study investigated this matter and was also deemed relevant for inclusion 

in this review (Mar�nez-Velilla et al., 2021). 

In this review, nearly 60% of the articles utilised patient reported outcome measures 

(PROMs) to evaluate changes in the physical and psychological dimensions of HRQoL, symptom 

burden, fatigue, and pain in patients with LC. The three most frequently employed PROMs within 

these studies are the Functional Assessment of Cancer Therapy – Lung (FACT-L) (25%), the European 

Organisation for Research and Treatment of Cancer Quality of Life Questionnaire Core 30 and Lung 

Cancer 13 (EORTC QLQ-C30, QLQ-LC13) (13%), and the Hospital Anxiety and Depression Scale (HADS) 

(13%). PROMs are widely used in the management of LC and evidence suggests that PROMs used in 

clinical care can provide the clinicians with valuable prognostic information to predict survival in LC 

patients (Friis et al., 2021). Additionally, PROMs can be utilised to guide decision making in patients 

with deteriorating health. (Cavanna et al., 2020; Friis et al., 2021). The EORTC QLQ-C30 and QLQ-C13 

are the preferred PROMs to be used in research when evaluating the HRQoL in patients with LC 

(Bouazza et al., 2017; Cavanna et al., 2020). However, in this review, the FACT-L was the most utilised 

PROM. Both tools are rather comprehensive, a factor which might be exhaustive for patients 

required to use these tools. In addition, PROMs are increasingly being used in research to evaluate 

HRQoL following the completion of PR (Rutkowska et al., 2019; Saetan et al., 2020).  
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2.3 Cri�cal Appraisal 

The aim of this process was to evaluate the impact of PR on the HRQoL of patients diagnosed 

with LC and on the health system performance using the literature identified for this review. A 

thorough analysis of the articles generated the following main themes which shall be discussed 

below. 

i. The physiological and psychological changes experienced by LC patients during 

PR/exercise-based intervention and the influence on the patient’s HRQoL. 

ii. The perceived enablers and barriers to PR/exercise by patients and HCPs. 

iii. The impact on the healthcare system, utilisation of resources and overall survival.  

2.3.1 Effects of Pulmonary Rehabilitation on Health-related Quality of Life in Lung Cancer Patients 

HRQoL is an important prognostic factor in patients with cancer. Evidence evaluating the 

relationship between the HRQoL prior to the initiation of any systemic anti-cancer treatment (SACT) 

and/or radiotherapy and the prognosis in patients with LC have suggested that higher HRQoL scores 

could predict longer survival, whereas decreased HRQoL scores is correlated with to poor treatment 

outcome. Thus, HRQoL is envisaged as a valuable factor that could identify patient prognosis, aid in 

the choice of treatment provided and the likelihood of successful treatment outcomes (Fiteni et al., 

2016; Liu et al., 2022). LC is often associated with poor HRQoL when compared to other cancer types 

due to the number and severity of disease symptoms especially fa�gue, dyspnoea and pain 

experienced in this cohort of pa�ents (McIntyre & Gan�, 2017; Polanski et al., 2016).  Thus, effec�ve 

management of symptoms is recommended (Polanski et al., 2016). 

Planned, individualised, and supervised exercise-based programmes have been 

demonstrated to be practical and beneficial in patients with advanced LC during SACT and/or 

radiotherapy when compared to patients who undergo no exercise interventions, and are therefore 

sedentary (Rutkowska et al., 2019). Individualised interventions are recommended by various studies 

(Ester et al., 2021; Quist et al., 2020) as exercise can be tailored to the patient’s capabilities which 
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contribute to increased patient compliance. Patients diagnosed with LC appreciate that a structured 

programme can guide them in aspects such as symptom management, enhance behavioural change 

to improve their HRQoL and increase their knowledge related to their disease (Edbrooke et al., 2019; 

Rutkowska et al., 2019). 

2.3.1.1. Physiological Changes in Pa�ents with Lung Cancer. PR within the oncology se�ng 

aims to promote func�onal independence, improve exercise capacity and HRQoL. Rutkowska et al. 

(2019) assessed the impact of a 4-week hospital-based exercise training programme in pa�ents with 

inoperable NSCLC (stages IIIB or IV) whilst undergoing chemotherapy treatment. The recruited 

par�cipants received chemotherapy during their in-pa�ent stay for four consecu�ve weeks with one 

week off treatment in between. A total of 46 pa�ents were recruited and were randomised into the 

interven�on group and the control group. Pa�ents within the control group did not perform any kind 

of exercise. PR was conducted five �mes per week under the supervision of a physiotherapist and 

consisted of resistance training, specific respiratory exercises, 20-30 minutes of endurance training 

and fitness exercises.  

Statistically significant improvements were noted in most physical performance tests for 

participants enrolled in the intervention group. These included the time up and go test (p=0.01), 

chair stand (p=0.01), arm curl (p=0.01) and 6-minute walk test (6MWT) distance (p=0.01). Such 

improvements have been attributed to the level of intensity of the exercises, this being a high-

intensity programme and one carried out over a short period of time in adherence with the American 

College of Sports Medicine (ACSM) guidelines for patients with cancer. These guidelines recommend 

twice weekly resistance training and 3-5 times per week of moderate intensity, 30-minutes duration 

in patients with cancer (Schmitz et al., 2019). However, a relatively small number of participants 

were enrolled in this study which makes it difficult to generalise findings. 

Whilst undergoing SACT and/or radiotherapy, patients with LC experience an array of 

symptoms associated with the condition and their treatment which may contribute to a reduced 

HRQoL. Interestingly, in contrast with the physical improvements observed in Rutkowska et al. 
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(2019), in a recent RCT by these same authors (Rutkowska et al. 2021) no statistical difference in 

HRQoL of patients diagnosed with stage IIIB and stage IV NSCLC resulted despite using the same 

study se�ng. In Rutkowska et al. (2021) study, HRQoL was the only outcome measure being 

investigated. HRQoL was assessed using 3 main questionnaires, these being the St. George’s 

Respiratory Questionnaire (SGRQ), Short Form Health Survey (SF-36) and the FACT-L before and after 

PR. No statistically significant changes HRQoL were reported in both groups. Together with this, the 

FACT-L questionnaire revealed no statistically significant changes in the intervention group, but a 

statistically significant deterioration in physical well-being (p< 0.02) was noted in the control group. 

PROMs used in Rutkowska et al. 2021 study are validated tools which contribute to robust, 

meaningful, and objective measurements when evaluating the patient’s HRQoL. Thus, these findings 

may imply that a 4-week programme could have been too short to observe changes in HRQoL 

affecting the results of the study.   

Quist et al. (2020) evaluated the effect of an exercise intervention in patients with advanced 

LC. Patients with NSCLC (88.1%) and SCLC (11.9%) with stage III/IV who participated in supervised 

group sessions on an out-patient basis were recruited. A total of 218 patients were randomly 

assigned to the intervention group and the control group (1:1). Patients in the intervention group 

were divided into groups of 10-12 patients. The 12-week intervention consisted of twice weekly 

strength, cardio and relaxation exercises. The control group received usual care and were advised to 

maintain their level of activity while receiving chemotherapy. In this study, the primary outcome was 

the maximal oxygen consumption (VO2 max) and was measured using cardiorespiratory exercise 

testing on a cycle ergometer. Secondary outcomes included muscle strength measured by 1 

repetition maximum (1RM) tests, functional capacity measured by the 6MWT, Forced Expiratory 

Volume in 1 second (FEV1) measured by spirometry test, anxiety and depression evaluated using the 

Hospital Anxiety and Depression Scale (HADS) and HRQoL assessed with the FACT-L instrument. 

Assessors were blinded to the patient group allocation, therefore decreasing bias and increasing 

internal validity. No significant improvements in VO2 peak (p=0.17) were observed between the two 
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groups and the 6MWT difference approached significance in between group comparison (p=0.09). 

However, both individual groups demonstrated significant difference in the 6MWT (p<0.01).  

This study’s results are not consistent with those presented by Rutkowska et al. (2019) since 

the latter reported significant improvements in the 6MWT for participants in the intervention group 

(p=0.01) and also close to significance change between groups (p=0.09) with no significant difference 

in the control group (p=0.09). This could have been due to the different exercise frequencies, the 

duration of the programme and the mode of intervention (individualised or group-based). Moreover, 

Quist et al. (2020) recommended that participants recruited in the control group were to stay active 

while those in Rutkowska et al’s (2019) study did not perform any exercise. Thus, an element of 

confounding bias was introduced in Quist et al. (2020), masking the actual association between the 

impact of the exercise intervention and HRQoL, contributing to inconclusive results. Nonetheless, 

significant improvement was observed in muscle strength in both studies when compared to their 

control group assessed by the arm curl test in Rutkowska et al. (2019) study and 1RM test in Quist et 

al. (2020)’s study. 

Findings reported by Quist et al (2020) are somewhat congruent with those reported in 

another RCT by Dhillon et al. (2017). A group of patients with advanced staged LC participated in an 

8-week physical intervention and were compared with standard care. Participants included patients 

with NSCLC (94%) and SCLC (6%) with stage III/IV. The exercise programme was structured, 

individualised and predominantly aerobic. Home-based exercises were also recommended. The 

primary aim of this study was to evaluate whether PA had an influence on fatigue and HRQoL. 

Fatigue was measured using the FACT-L and HRQoL was measured using the EORTC-QLQ-C30 and LC-

13. Fatigue scores did not produce statistically significant differences between the two groups even 

when adjusted for sex, age, disease stage and baseline fatigue (p=0.82). The study also demonstrated 

no improvement in HRQoL, symptoms and functional status. This study was an open label 

intervention which may introduce an element of bias when administering patient outcome 

measures. Information is not withheld from participants in an open label intervention and this may 
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influence their views and their reporting of symptoms. Physical function, activity, and fitness were 

also assessed in this study using the 6MWT with no significant difference between-groups after two 

months (p=0.97). Similarly, in both studies control groups were not discouraged from undertaking 

any other exercise during the length of the intervention.  

Interest in embedding PR/exercise-based programmes in LC care is gaining momentum. A 

meta-analysis by Lee (2021) inves�gated the effec�veness of exercise-based interven�ons for 

pa�ents with LC during chemotherapy. A total number of six RCTs with a low risk of bias within the 

trial were included in this meta-analysis. Studies recruited NSCLC and SCLC pa�ents. Interven�on and 

control groups within the studies received both radical and pallia�ve chemotherapy, while control 

groups received only standard care with no exercise involvement. Results of this meta-analysis 

demonstrated favourable effects with significant increase in muscle strength, force expiratory 

volume, HRQoL including physical well-being, func�onal well-being, and social well-being. Despite the 

small number of studies included in this meta-analysis, the outcome measures u�lised within each 

trial were similar. Outcome measures included 6MWT for func�onal capacity, arm curl for muscle 

strength, spirometry tests and pain. Hence, this study yielded similar outcome measure results in 

increased measurement consistency which facilitated comparability between studies. This meta-

analysis suggests that LC pa�ents receiving chemotherapy ideally engage in supervised resistance and 

aerobic exercise for the dura�on of their chemotherapy. To improve physical and psychosocial 

func�on, a 1-hour interven�on five �mes a week at a moderate to vigorous level was suggested.  

2.3.1.2 Psychological Well-Being. Struggles associated with coping with depression and 

anxiety are common in pa�ents with LC. These psychological effects may further contribute to the 

worsening of symptoms which impact pa�ent social well-being and HRQoL. Quist et al. (2020) has 

demonstrated that an exercise interven�on in pa�ents with advanced LC showed a significant 

reduc�on in anxiety (p=0.02) and depression (p=0.01) levels in the interven�on group. These were 

measured using the HADS scale. Also, the FACT social well-being subscale score showed a significant 

difference between the interven�on and control groups (p=0.04), with a decrease in the control 
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group. Despite the low adherence rate (44%) observed in this study due to disease progression, 

symptom burden, hospital appointment and death, improvement in the secondary outcomes, which 

included anxiety and depression, were observed.  

However, in a meta-analysis by Lee (2021), depression rates had a medium effect size (d=-

0.55, 95% [CI] -0.81- -0.29, p<0.01) while anxiety was not statistically significant (d= -0.06, 95% [CI] -

0.31-0.20, p=0.67) when measured by the HADS. In this meta-analysis, the control groups were not 

involved in any kind of exercise whilst in Quist et al. (2020) the control group were recommended to 

stay active which could justify the incongruent results. 

2.3.2 Pulmonary Rehabilitation in Symptom Management  

Pa�ents with LC experience physical and psychological symptoms that are associated with a 

decline in HRQoL, and any improvement is limited to the number and severity of disease symptoms. 

Thus, educa�ng the pa�ent on strategies regarding symptom management should be implemented 

on diagnosis and throughout the pa�ent cancer journey (Edbrooke et al., 2020; Granger et al., 2018). 

2.3.2.1 Cancer Related Fa�gue (CRF). CRF is one of the most common symptoms 

experienced by patients with cancer and typically increases during SACT and/or radiotherapy. Since 

CRF is present throughout the whole course of the disease, day-to-day living and overall HRQoL may 

be negatively affected. Ester et al. (2021) concluded that a 12-week PA intervention for patients with 

advanced LC has potential benefits on HRQoL with meaningful reduction in fatigue and tiredness and 

improvement in energy levels. This study used a prospective mixed-method design and the 

intervention included in-person group exercise class, nutrition and symptom management guidance 

along with a tailored home-exercise programme. Exercise intensities were based on the individual 

capabilities progressed towards reaching the ACSM cancer exercise guidelines. Patient reported 

scores on symptom burden, fatigue and energy were collected before and after each class. 

Edmonton Symptom Assessment System (ESAS) was used to measure symptom burden, fatigue and 

energy and FACT-F single item fatigue score was also used to measure fatigue. HRQoL was also 
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investigated by using the FACT-L, ESAS, and FACT-F outcome measures. Throughout the intervention, 

no statistical significance was observed in the total symptom burden (ESAS total, p =0.854), fatigue 

(FACT-F, p=0.429) and HRQoL (FACT-L total, p=0.736). However, using single-item thermometers 

before and after exercise class, substantial reductions in individual ESASA scores after 12-weeks were 

observed in tiredness (p=0.015), and significant improvements observed in fatigue (p <0.001) and 

energy (p <0.001).  

In this study, 10 participants were recruited in the PA intervention and only 7 completed the 

post intervention follow up in which optional semi-structured interviews were conducted. 

Participants perceived both physical and psychological benefits throughout the intervention. An 

increase in energy levels, decrease in fatigue, anxiety and pain, improved sleeping and HRQoL was 

reported. Triangulation within this study enhanced the credibility of the findings. However, only 

statistically significant changes were reported for tiredness levels and more research is warranted. 

Nonetheless, Dhillon et al. (2017), reported high levels of fatigue in their participants at baseline and 

no significant difference was recorded between groups after 2 months (p=0.62) of individualized PA 

programme when measured using FACT-L subscale.  

2.3.2.2 Dyspnoea. Another common symptom experienced in pa�ents with LC is dyspnoea. 

LC pa�ents can make use of a variety of coping skills to alleviate dyspnoea and a PR programme is 

one of the strategies that pa�ents can u�lise. Breathing exercises are an important component of PR 

which include pursed lip breathing, diaphragma�c breathing, and the ac�ve cycle of breathing 

techniques. Respiratory muscles are strengthened through targeted breathing training which 

s�mulate the respiratory muscles and diaphragm. These techniques improve respiratory muscle 

func�on and reduce the symptoms of dyspnoea. 

An RCT by Saetan et al. (2020) evaluated the effects of respiratory rehabilita�on programmes 

on dyspnoea in pa�ents with LC. Par�cipants were pa�ents with NSCLC stage IV. Twenty-eight 

pa�ents were recruited and allocated equally within two groups. The interven�on group received 
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educa�onal sessions on causes of symptoms, self-management, use of hand-held fans, breathing 

exercises, coughing techniques, and exercises to strengthen respiratory muscles. Par�cipants were 

therea�er followed up by phone. Outcome measures were used at pre-test, fourth week and eighth 

week of the programme. These included a self-efficacy assessment and the Cancer Dyspnoea Scale. 

The mean score of perceived self-efficacy and dyspnoea score showed significant improvement 

between groups (p <0.05) and suggests that respiratory rehabilita�on equip pa�ents with coping 

skills to manage dyspnoea and delay exacerba�on, thus promo�ng self-efficacy.    

On the other hand, Rutkowska et al. (2019) showed no significant improvement in the 

interven�on group in the mean values of the modified Medical Research Council ques�onnaire 

(p=0.18) and Baseline Dyspnoea Index (p=0.83). In Rutkowska et al. (2019) RCT, the interven�on 

group underwent a 4-week hospital-based exercise programme. However, significant improvements 

in percep�on of dyspnoea were recorded through the Borg Dyspnoea Scale (p=0.04). Spirometry 

results showed sta�s�cally significant improvements in FEV1 % predicted (p=0.01), FVC % predicted 

(p=0.01) and FEV1/FVC (p=0.04) in the interven�on group. In contrast, aerobic capacity measured by 

VO2 max in Quist et al. (2020) showed no significant difference between the interven�on and control 

groups. Various factors could have led to these inconsistencies in results which include adherence 

level to the interven�on, dura�on of interven�on and commencement of interven�on. 

2.3.3 Pulmonary Rehabilitation Setting and Time of Enrolment  

The mode of delivery and the time of PR intervention, that is before, during or after receiving 

SACT and/or radiotherapy may affect patient adherence and effectiveness of the programme. In 

comparison to two previous mentioned studies (Dhillon et al., 2017; Quist et al., 2020), patients 

recruited by Edbrooke et al (2019) participated in an 8-week home-based intervention programme. 

This programme was patient centred and tailored to meet the needs of the patient. It consisted of 

resistance training mainly focusing on lower limb functional exercises, a minimum of 10-minute 

walks twice a week, behaviour change strategies, and symptom management. Following completion 

of the 8-week programme up to trial completion, all participants were contacted for review and 
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progress exercises accordingly. Like Quist et al. (2020) and Dhillon et al. (2017), patients within the 

control group were not prevented from participating in any other form of exercise which could 

potentially have a diluting effect on the intervention group. In contrast to the study by Dhillon et al. 

(2017), assessors involved in the studies by Quist et al. (2020) and Edbrooke et al. (2019) were 

blinded to minimise bias. However, neither of these three studies demonstrated a between-group 

difference in functional status measured by the 6MWT. 

In Edbrooke et al’s. (2019) study, 92 patients were randomised and stratified into the 

intervention group and standard care control group. Functional exercises capacity was measured 

using the 6MWT, HRQoL was assessed using the FACT-L questionnaire and symptom severity was 

assessed using the MD Aderson Symptom Inventory – Lung Cancer (MDASI-LC). Outcome measures 

were taken at baseline, at 9-weeks and at 6-months. No significant difference between groups for 

the 6MWT was recorded at 9-weeks (p=0.308) and at 6-months (p=0.979). Likewise, the change in 

HRQoL (FACT-L total score, p=0.365) and symptom severity (p=0.153) were not significantly different 

at 9-weeks, but statistically significant benefits favoured the intervention groups after a 6-month 

follow-up (FACT-L, p=0.005; MDASI-LC, p=0.001). Quist et al. (2020) demonstrated significant 

differences between the groups in social well-being (FACT-L, p= 0.04) after a 12-week supervised 

exercise-based intervention. 

The difference in HRQoL outcomes between those presented by Edbrooke et al. (2019) and 

Dhillon et al. (2017) could be linked to the time of enrolment of the participants within the study 

where Edbrooke et al. (2019) recruited patients on commencement of active treatment and Dhillon 

et al. (2017) after completing chemoradiotherapy. On diagnosis, patients might be already 

experiencing some symptoms, which can be further augmented whilst receiving oncological 

treatment. Side effects such as fatigue, pain, peripheral neuropathy and nausea may contribute to a 

decline in patient’s HRQoL and may affect patient’s participation in a rehabilitation programme. On 

the other hand, on completion of the oncological treatment, patients may have started to build 

resilience to the side effects of the chemoradiotherapy, or some side effects may have started to 
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subside contributing to a better HRQoL. Thus, Edbrooke et al. (2019) might have observed better 

results in HRQoL and symptom severity at 6-months because the study was conducted whilst the 

patients were undergoing active treatment and patients were still adjusting to their condition and 

the treatment side effects resulting in changes in HRQoL and symptom burden.   

2.3.4 Perceptions Towards Pulmonary Rehabilitation  

Insights gained from pa�ents with LC and HCPs working within the field may offer increased 

understanding on how to facilitate the integra�on of PR into clinical prac�ce. Edbrooke et al. (2020), 

in another study, explored the views of PR on pa�ents with NSCLC (stage III-IV). Semi-structured 

interviews were conducted, transcripts were cross checked, and conven�onal content analysis was 

used to extract themes from the data collected. Par�cipants were contacted and 55% (n=25) 

completed the interviews. Most par�cipants perceived PR to be strongly beneficial throughout their 

cancer journey. Exercises were individually tailored, monitored, and modified according to the pa�ent 

capabili�es. This was mostly valued by the par�cipants as an individualised programme facilitated a 

safe environment where to be more ac�ve. Interviews were undertaken by phone and results may 

have differed compared to when interviews were conducted face-to-face. Moreover, re-call bias is 

inevitable in this study due to interviews being conducted post-interven�on. However, transcripts 

were cross-checked by a second researcher to ensure accuracy and coded by two other independent 

researchers. Par�cipants within this study stated that a home-based programme was ideal as it fited 

well within their demanding schedule and most par�cipants valued the aerobic component of the 

programme sta�ng that walking was their preferred exercise. Furthermore, guidance and support on 

how to self-manage symptoms were perceived of great importance. Hence, par�cipants reported an 

increased confidence in symptom management. However, par�cipants men�oned heightened 

symptoms to be the most challenging to complete the programme, but few (n=5) stated that they did 

not exercise during those periods.     

Payne et al. (2018) supports outcomes from this study and addi�onally explores the views of 

HCPs. Semi-structured interviews were conducted following a six-week home-based rehabilita�on 
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which consisted of individualised behavioural change strategies, combined PA, and nutri�onal 

guidance. Results discussed the u�lity and the benefits gained from the rehabilita�on approach in 

pa�ents with NSCLC faced with func�onal decline due to disease progression, treatment side-effects 

and other co-morbidi�es. It has been suggested that rehabilita�on should be recommended to 

maintain or prevent func�onal decline, support pa�ent well-being and HRQoL (Payne et al., 2018). In 

contrast to the study by Edbrooke et al. (2020), who conducted interviews by phone, interviews in 

this study were conducted face-to-face, hence, capturing emo�onal and behavioural clues which 

otherwise would not have been captured. The credibility of this study was further enhanced by 

comparing transcripts with the field notes.  

Limited published research exploring the percep�ons of HCPS on PR was iden�fied following 

the process of the selec�on of ar�cles according to the inclusion and exclusion criteria. Thus, this 

suggests a research gap within this field on the use of PR for pa�ents diagnosed with LC from the 

HCPs perspec�ve. Consequently, this limits in-depth delibera�on on the perceived benefits and 

barriers of PR along with improvements in healthcare service and quality of care in LC management.  

2.3.5 Patient Pre-Health Status and Pulmonary Rehabilitation  

The previous health condition and age of the patient may have an influence on the 

effectiveness of the PR programme. A non-randomised controlled longitudinal study by Rosero et al. 

(2020) investigated the effects of a 10-week individualised exercise-based programme in older adult 

patients (≥70 years) with NSCLC (I-IV) whilst receiving adjuvant treatment. In contrast to the previous 

studies (Dhillon et al., 2017; Edbrooke et al., 2019; 2020; Payne et al., 2018; Quist et al., 2020; 

Rutkowska et al., 2019; 2021), approximately 50% of the patients within this cohort had undergone 

surgery prior to the study at a non-defined time. These included video-assisted thoracic surgery and 

open surgery and data was accessed through the patient medical records. A total of 34 patients were 

allocated to the control group (n=13) and the intervention group (n=21). The programme consisted 

of a combination of strength, endurance, balance, coordination, and flexibility training aimed at 

achieving and/or maintaining a satisfactory level of independence in activities of daily living. Patients 
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included in the control group received only normal care including physiotherapy, if necessary, with 

no participation in any kind of supervised exercises conducted. The physical/cognitive function and 

mental well-being were assessed pre- and post-intervention. The participants and researchers were 

not blinded in this study, but the primary investigator was not involved in the exercise programme. 

Statistical analysis was carried out by another independent researcher to further minimise bias.  

Rosero et al.’s (2020) reports significant increases in the total score of the functional capacity 

tests (p=0.004) and muscle performance in the intervention group. This may have resulted due to the 

relatively high drop-out of subjects (n=6) in the control group compared to the intervention group 

(n=2). In the control group drop out was due to death (n=3) and lost to follow up (n=3), whereas in 

the intervention group drop out was due to withdrawal for oesophageal surgery and death. Only 7 

patients within the control group and 19 patients within the intervention group were eligible for 

analysis. Thus, this unequal group analysis might have limited comparison between the groups and 

contributed to these findings. Another factor that might have led to these results is the proportion of 

the patients within the intervention group (n=7) that underwent surgery at an undefined stage 

before the study as compared to the control group (n=1). Furthermore, a significant improvement in 

the physical function (p=0.037) and global health status/HRQoL (p=0.029) domains of the EORTC 

QLQ-C30 questionnaire were observed. Significant decreases in symptoms of pain (p= 0.030), 

dyspnoea (p=0.025) and other body pain (p=0.025) were also noted. By contrast, the control group 

showed no differences in the HRQoL domains. The fact that 8 out of 21 patients within this study had 

surgery sometime prior to the study may have led to inconclusive results and may be a cause of 

confounding bias. No stated measures were taken within this study to account for this limiting factor 

and no indication was given to whether the results attained were the effect of PR and/or an effect of 

the surgery as no indication of when the surgery was done was reported.  

2.3.6 Barriers Towards Pulmonary Rehabilitation 

One of the major barriers encountered within the literature was a lack of knowledge and 

awareness amongst HCPs on the benefits of PR and exercise programmes within the oncology se�ng 
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(Payne et al., 2018; Piloto et al., 2022). Granger et al. (2018) states that some pa�ents are poorly 

informed and recall not being encouraged to stay ac�ve. Furthermore, pa�ents with LC acknowledge 

the need to maintain general PA. However, lack the knowledge and guidance on how to reach the 

desired goals and manage their symptoms effec�vely (Granger et al., 2018). 

Due to the lack of knowledge amongst HCPs, rehabilita�on is o�en not considered un�l 

pa�ents experience a physical decline in func�on and present with symptoms. Early support, 

rehabilita�on, and educa�on to prevent deteriora�on of health status is important in pa�ents with 

LC. In a qualita�ve study by Granger et al. (2018), physiotherapists’ perspec�ves were viewed through 

focus groups, transcribed verba�m and cross-checked independently. A lack of resources, services 

availability, and a lack of referral pathways were iden�fied as major barriers to refer pa�ents with LC 

for rehabilita�on during cancer treatment (Granger et al., 2018). Unfortunately, in this study 

physiotherapists perceived the healthcare system as being very reac�ve, meaning that its focus is on 

discharge planning and not on promo�ng strategies to prevent further deteriora�on in health status 

because of disease progression and/or oncology treatment (Granger et al., 2018). It is impera�ve to 

tackle barriers affec�ng delivery of rehabilita�on services offered to pa�ents with LC and encourage 

their par�cipa�on by op�mising HCPs knowledge on the available services and improving the 

availability of the resources required within the healthcare system (Piloto et al., 2022).  

Pa�ents o�en perceive exercise-based programmes as a cause for increase in symptom 

burden including fa�gue and dyspnoea (Granger et al., 2018; Edbrooke et al., 2020). Moreover, the 

percep�on that exercise can worsen symptoms is prevalent and family and peer support tend to 

advise pa�ents to rest. Such percep�ons are predominantly reported as hindering pa�ents from 

par�cipa�ng in PA even when the pa�ents are willing to do so (Granger et al., 2018; Payne et al., 

2018). Contras�ngly, social support such as from family and friends can be used as a vehicle to 

encourage pa�ents with LC to par�cipate in PR.  
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2.3.7 Enablers Towards Pulmonary Rehabilitation   

Payne et al. (2018) explored patients’ and HCP’s views following the completion of 

individualised rehabilitation programmes during advanced LC treatment. It is noteworthy that 

negative attitudes by HCPs impeding recommendation of rehabilitation in this population changed to 

a positive attitude where rehabilitation was perceived as a means to support and maintain or 

improve HRQoL. These findings are further extrapolated in a survey exploring HCP’s perceptions of 

exercise in patients with LC where 99% of HCPs perceived exercise as safe, beneficial, and effective 

even in patients with advanced lung cancer. HCPs expressed the view that exercise could improve 

cancer-related fatigue and overall physical fitness. Furthermore, 87% of the respondents stated that 

exercise intervention should be a standard part of cancer care (Pilotto et al., 2022). Hence, 

encouragement from the HCPs, especially from the patient’s oncologist was perceived as crucial to 

promote participation and maintain adherence with exercise interventions (Granger et al., 2018; 

Pillotto et al., 2022). Additionally, Edbrooke et al. (2020) states that the support and experience from 

HCPs was valued by patients while physiotherapists facilitated a safe environment to exercise. 

2.3.8 A Public Health Perspective 

LC is o�en associated with a rela�vely higher disease burden when compared to most other 

cancer types due to the severity, experienced side effects and the burden imposed on families with 

significant impact on the health system (Zhang et al., 2021). Most pa�ents are diagnosed with LC at 

an advanced stage leading to treatment delays and consequent poorer treatment outcomes and 

decline in HRQoL. Thus, LC contributes to increased u�lisa�on of health resources and recurrent 

admissions especially towards end-of-life phases (Wang et al., 2019). 

There is growing body of evidence suppor�ng the posi�ve impact of PR/exercise-based 

rehabilita�on on pa�ents diagnosed with LC. However, the implementa�on of these valuable tools is 

con�nuously being hindered by a mesh of interrelated barriers across the health system (Granger et 

al., 2018; Pilloto et al., 2022). Organisa�ons such as the American Society of Clinical Oncology and 

American College of Sport Medicine have endorsed exercise guidelines for people with cancer during 
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treatment and a�er comple�ng cancer treatment (ACSM, 2019; Ligibel et al., 2022). These 

organisa�ons recommend regular aerobic and resistance exercises during and a�er comple�ng ac�ve 

treatment. Addi�onally, the American College of Chest Physicians recommends supervised exercise-

based PR in post-opera�ve LC pa�ents and in advanced, inoperable LC pa�ents whilst receiving 

oncological treatment to improve func�onal capacity and cardiorespiratory fitness (Deng et al., 2013). 

Despite these recommenda�ons, these guidelines are infrequently followed, and pa�ents are not 

engaged in PR/exercise-based programmes that have been proven to elicit significant benefits. This 

may be due to a lack of awareness amongst HCPs to advise pa�ents to follow these guidelines (Ester 

et al., 2021).  

Implementa�on of PR/exercise-based programmes directed towards symptom management 

and promo�ng a comprehensive approach within rou�ne cancer care have been shown to improve 

pa�ent health outcomes and poten�ally reduce health system u�lisa�on. This may possibly be 

achieved by educa�ng pa�ents to control symptom severity and frequency or treat some adverse 

side effects including fa�gue, and dyspnoea (Cormie et al., 2017). However, more research is 

warranted to explore prac�ce beyond the general exercise guidelines and develop beter policies to 

improve the efficiency and effec�veness outcomes of healthcare services for LC pa�ents (Cormie et 

al., 2017; Granger et al., 2019).  

2.3.8.1 Effect on the Frailty Status of Pa�ents. Elderly pa�ents present with mul�ple 

comorbidi�es which may affect treatment tolerance and adherence. A secondary analysis of the 

study of Rosero et al. (2020) study, Mar�nez-Velilla et al. (2021) argues that a mul�component 

exercise programme can aid to improve the frailty status in newly diagnosed elderly pa�ents (≥70 

years) with NSCLC stage I-IV receiving ac�ve treatment. In this longitudinal study, a 10-week exercise 

programme consis�ng of resistance, endurance, balance, and flexibility training exercises resulted in a 

reversal of frailty effects in 21.1% of the par�cipants enrolled in the interven�on group as measured 

by the Fried scale. The change in frailty status was measured using the Vulnerable Elders Survey 

(VES), Geriatric 8 (G-8) screening tool and the Fried Index scale, despite no significant changes 
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observed between group differences of each outcome measure. Only the Fried scale seemed to be 

able to detect changes a�er the interven�on. This was a non-randomised study which could have 

limited comparability between the interven�on and the control group due to selec�on bias. 

Moreover, a rela�vely small number of par�cipants were recruited limi�ng extrapola�on of findings.   

2.3.8.2 Effect on the Overall Survival. Limited studies are available evalua�ng the prognos�c 

importance of PA level on overall survival in LC pa�ents. In a longitudinal inves�ga�on, Sloan et al. 

(2016) examined the rela�onship of PA with HRQoL and the overall survival at various �me points in a 

large cohort (n=1466) of LC survival.  The sample was equally divided by gender. HRQoL was assessed 

using the Lung Cancer Symptom Scale and PA was measured using the Baecke Ques�onnaire. Pa�ents 

were asked to complete ques�onnaires star�ng at six months post ini�al diagnosis and then once a 

year therea�er. Cox model and Kaplan-Meier analysis were used for survival analysis in rela�on to PA.  

Approximately half of the LC survivors were diagnosed with advanced stages and 61%, 54%, and 33% 

had surgery, chemotherapy, and radiotherapy respec�vely. It was concluded that pa�ents who were 

physically ac�ve had an average of four more years of survival than pa�ents who were inac�ve (8.4 

years vs 4.4 years respec�vely, log rank p < 0.0001). It is challenging to use PA outcome measures 

accurately due to their subjec�ve nature. However, in this study a large sample size was used which 

contributes to a smaller margin of error. Hence, a posi�ve gain could be seen between PA and survival 

in LC survivors sugges�ng increased likelihood of a posi�ve impact of PA in the management pathway 

of LC pa�ents. 

In contrast, Dhillon et al. (2017) carried out an exploratory analysis of the overall survival 

from the �me of randomisa�on to death using the Kaplan-Meier analysis. No significant difference in 

survival between groups (Plog-rank=0.75) was observed with a median survival of 15.4 months in the 

interven�on group and 13.2 months in the control group. Hence, overall survival does not show 

congruency with Sloan et al. (2016)’s findings which could be related to the small sample size (n=112) 

in contrast to the large cohort enrolled within Sloan et al. (2016)’s study, thus, limi�ng comparability.  
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2.3.8.3 Effect on Healthcare Services and Use of Resources. Secondary analysis of findings 

from Rosero et al.’s study (2020) involved assessing the health status of the par�cipants one year 

a�er comple�on of the interven�on. Primary outcomes included mortality rate, readmissions, and 

visits to the emergency department. Of interest, a significant difference in frequency of visits to the 

emergency department between groups was noted (p=0.034) with higher numbers in the control 

group. However, no difference was noted in mortality rate (p=0.686) and readmissions (2 vs 0; 

p=0.092) with an increased trend in the control group when compared to the interven�on group 

(Mar�nez-Velilla et al., 2021). Therefore, a supervised exercise-based programme can be beneficial to 

minimise the number of �mes a pa�ent with LC visits the emergency department. This may 

consequently result in a decreased burden on the emergency department. In addi�on, healthcare 

resources can be employed beter for the benefit of the whole health system.  

Similarly, Dhillion et al. (2017) observed no difference in the number of hospital admissions 

or length of stay in pa�ents with advanced LC within the interven�on group. Admissions were 

recorded at intervals throughout the study. Even though both studies involved LC pa�ents with stage 

III/IV, these studies are inconclusive when evalua�ng hospital admissions or length of stay. Dhillon et 

al. (2017) involved inoperable pa�ents’ post-cancer treatment (≥4 weeks) and Mar�nez-Velilla et al. 

(2021) study was conducted one year post interven�on with a sample consis�ng of approximately 

50% of pa�ents who had surgery at an undefined �me before being recruited in Rosero et al.’s (2020) 

study. Thus, this factor may have affected results due to improved symptoms that may have been 

experienced in pa�ents who had surgery at an undefined period before the study and also the �me 

when the outcome measure was taken may have affected findings.  

On the other hand, more research is available on the impact of PR on the healthcare system 

in pa�ents with other chronic respiratory disease that inves�gate the number of emergency 

admissions, hospitalisa�on rate, healthcare resources and u�lisa�on. In a retrospec�ve cohort study 

by Özmen et al. (2018), the effect of PR on emergency admissions and hospitalisa�on rate was 

inves�gated in 51 pa�ents with Chronic Obstruc�ve Pulmonary Disease (COPD) (73%) and non-COPD 
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(27%). Despite not falling in the exclusion criteria of the study, pa�ents with LC were not part of the 

sample. PR was delivered over a period of 8-weeks, twice weekly. Data on emergency admissions and 

hospitalisa�on were collected through the hospital registra�on system, medical records, and the 

pa�ent. A significant decrease in emergency admissions (p=0.001) and hospitalisa�on (p=0.001) was 

observed a�er PR. Considering the cost of hospitalisa�on and u�lisa�on of health resources, PR is 

recommended as an adjuvant to the management of pa�ents with chronic respiratory condi�ons. 

However, research inves�ga�ng the impact and benefits of PR in LC pa�ents on the health-related 

resources and overall health system is s�ll very scarce and more research is warranted.  

2.3.8.4 Economic Evalua�on of Pulmonary Rehabilita�on. Limited studies are available 

evalua�ng the cost-effec�veness of PR in LC pa�ents. PR might be a cost-effec�ve strategy as it is an 

interven�on which encompasses within its framework a mul�dimensional approach, considering 

nutri�onal, psychological and behavioural aspects (Edbrooke et al., 2021). Edbrooke et al. (2021) is 

one of the first studies to inves�gate the cost-effec�veness of home-based rehabilita�on compared to 

standard care in pa�ents with inoperable LC. This cost-u�lity analysis was conducted alongside an 

RCT, and the economic evalua�on was based on Edbrooke et al. (2019) RCT study. The Assessment of 

QoL (AQoL) Ques�onnaire was used to evaluate the QALYs at nine-weeks and six-months follow-up. 

Moreover, a health economic ques�onnaire regarding the par�cipants’ health services u�lisa�on was 

developed by the researchers and used at nine-weeks, four months, and six months follow-up. 

Incremental cost-effec�veness ra�o results showed that home-based rehabilita�on during and 

following LC treatment has a 75% probability of being cost-effec�ve when compared to standard care. 

A high degree of uncertainty exists due to lack of evidence. Consequently, more research and 

economic evalua�ons are required to establish whether PR is cost-effec�ve and to further support its 

implementa�on into standard care management Of LC pa�ents.  
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2.4 Conclusion 

This literature review sought to delve deeper into changes in HRQoL following PR/exercise-

based interven�ons undertaken by pa�ents with LC. Findings frequently showed that physical, 

psychological, and social aspects are key factors driving LC pa�ents’ HRQoL. Pa�ents with LC may 

experience a decline in their physical and mental well-being which may be further augmented whilst 

undergoing SACT and/or radiotherapy.  This chapter looked for published research and evidence to 

elicit the ra�onale, benefits, and impact of PR/exercise-based interven�on on the symptoms 

experienced by LC pa�ents and how they can be alleviated through alterna�ve interven�ons with the 

consequent impact on the health system and the healthcare services provided to these pa�ents. 

Knowledge regarding barriers faced by pa�ents with LC as well as the iden�fied enablers 

should be u�lised when developing new policies/strategies or when designing changes to exis�ng 

health services. This review explored how LC burden may affect the health system and u�liza�on of 

healthcare resources. Thus, effec�ve implementa�on of an exercise component within cancer 

management paradigm can contribute to a reduc�on in cancer burden. The literature pointed out 

that extremely limited evidence is currently available from inves�ga�ons on the impact of 

PR/exercise-based interven�on on the whole health system. This status merits and mo�vates further 

research in this key area that impacts both the pa�ents and their families/carers as well as society 

through the services provided to them. Addi�onally, this literature review has shown that a 

systema�c, mul�dimensional approach involving all HCPs and encompassing several sectors within 

the health system, is a vital component to help op�mise pa�ent standard care and pa�ent outcomes.  
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Chapter 3: Methodology 

3.1 Introduc�on 

The aim of this chapter is to provide an overview of the research design employed in order to 

answer the research ques�ons. This chapter describes and explains the methodological approaches 

and the sampling, data collec�on and analysis procedures u�lised for each sec�on of the research 

study. In addi�on, the relevant ethical issues that were taken into considera�on will also be 

addressed.  

3.2 Research Design 

A mixed-method research design was adopted in this study in order to seek in-depth 

understanding on the impact of Pulmonary Rehabilita�on (PR) for pa�ents with LC on both the 

healthcare services and overall impact on the individual pa�ent’s HRQoL. The study fieldwork was 

conducted between November 2022 and February 2023. Data was collected through a pa�ent 

reported outcome measure ques�onnaire, administered by the researcher to pa�ents with LC and 

through structured interviews with HCPs involved in the health management of LC pa�ents. 

3.2.1 Rationale for Mixed Method Research 

In mixed-method research (MMR), the researcher bases the research analysis on the 

assump�ons that collec�ng different type of data can provide added value to understand the 

research problem (Creswell & Creswell, 2018). Acknowledging that all research methods have 

limita�ons, MMR seeks to neutralise biases of one method by mi�ga�ng them with the strengths of 

other methods. Consequently, this approach offers increased validity through triangula�on, where 

the detailed, contextualised insights collected through the qualita�ve data are integrated with the 

generalisable, external insights of quan�ta�ve data (Creswell & Creswell, 2018; Şahin & Özturk, 

2019). Furthermore, MMR improves the research study’s poten�al and credibility by expanding and 

complemen�ng data obtained through different methods. It allows a deeper understanding of the 
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research problem through different perspec�ves and comparison of data (Bryman, 2012). Moreover, 

it implies that the gaps arising from one method are countered by another method in the study.  

An MMR offers a more comprehensive account to understand and evaluate the impact of PR 

on the HRQoL of pa�ents diagnosed with LC and the health system performance. Employing this 

approach to assess changes in HRQoL can be frui�ul to further understand unexpected findings that 

may be generated by one method when comparing with the findings of the other method.  However, 

it must be kept in mind that a mix-method approach is �me consuming and adequate �me is required 

to ensure that good research quality is maintained (Bryman, 2012; Creswell & Creswell, 2018). 

In this study, ques�onnaires were used to measure the rela�onship between PR and HRQoL.  

At the same �me, the percep�ons of HCPs on PR in this cohort of pa�ents were explored using 

structured interviews. The reason for combining both quan�ta�ve and qualita�ve data is to beter 

understand the research problem by converging both numerical trends at the pa�ents’ level and 

detailed data on the insights from the professionals’ perspec�ves. Thus, triangulated findings may be 

mutually corroborated resul�ng in increased credibility and validity of the findings.   

3.3 Research Se�ng 

This study was conducted at Sir Anthony Mamo Oncology Centre (SAMOC) among pa�ents 

who had been diagnosed with LC and had a performance status of 0-2 (Figure 3.1). These pa�ents 

were assessed by the oncologist at SAMOC outpa�ent clinic, and a treatment pathway was planned. 

During this session, oncological treatment was discussed and any further support and/or referrals to 

other HCPs were offered if required. Pa�ents who were frailer were assessed on an individual basis by 

the oncologist and treated accordingly. A pa�ent performance status is considered one of the most 

important factors in cancer care. It is a score that gives an es�ma�on of the pa�ent’s present level of 

independence in carrying out ac�vi�es of daily living. The pa�ent performance status aids the 

oncologist to determine the best choice of treatment for pa�ents with cancer and help shape the 
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pa�ent’s prognosis. The scale ranges from 0 to 4, 0 being fully func�onal and asymptoma�c and 4 

refers to pa�ent being bedridden (West & Jin, 2015). 

 

Source: Oken et al. (1982) as cited in ECOG-ACRIN Cancer Research Group. (2022). ECOG Performance 

Status Scale - ECOG-ACRIN Cancer Research Group. htps://ecog-acrin.org/resources/ecog-

performance-status/ 

 

Currently, PR is offered to oncology pa�ents at the Physiotherapy Department at SAMOC 

when referred. In 2021, a total of 98 pa�ents with LC were referred for PR at SAMOC with an average 

of 8 pa�ents per month. The PR programme is delivered by a physiotherapist as per SAMOC standard 

opera�ng procedures (Appendix C). A thorough ini�al assessment is conducted prior to 

commencement of the PR programme to determine the suitability of the pa�ent to atend PR. If 

pa�ents are not eligible for PR, they are offered modified treatment sessions according to their 

needs.  Outcome measures including the 6-minute walk test, or 1-minute sit-to-stand to measure 

exercise tolerance, chest expansion measurements and Modified Borg Dyspnoea Scale are carried out 

pre- and post-interven�on to quan�fy the effec�veness of the programme. Therea�er, pa�ents follow 

an individualised programme star�ng with a warm-up and followed with breathing exercises, aerobic 

Figure 3.12Eastern Cooperative Oncology Group (ECOG) Performance Status 
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exercises, resistance exercises, behavioural change strategies, and educa�on on symptom 

management. Aerobic and resistance exercises are progressively increased accordingly from one 

session to the next, depending on the pa�ent current condi�on. PR is an 8-week programme 

delivered at least once a week and pa�ents are provided with a home exercise programme along with 

an informa�on booklet. Each session lasts approximately 45 minutes which varies depending on the 

pa�ent needs. Pa�ents are supervised and parameters (blood pressure, heart rate and oxygen 

satura�ons) are con�nuously monitored during this programme for safety reasons. Pa�ents are then 

followed up a�er one month from comple�on of PR. Addi�onally, pa�ents are advised to contact the 

physiotherapist before if required. Moreover, pa�ents may be referred to other HCPs if needed 

throughout the PR programme. 

3.4 Target Popula�on and Sample Selec�on 

Purposive sampling was used. The main goal of this sampling technique is to ensure that 

representa�ves of the popula�on that can best answer the research ques�on are included. Purposive 

sampling is commonly used in qualita�ve or mixed-method studies and samples are selected in order 

to gain rich and in-depth informa�on from the limited resources available (Campbell et al., 2020; 

Palinkas et al., 2015). However, since it is a type of non-probability sampling it does not allow the 

researcher to generalise over a whole popula�on and to other popula�ons with similar characteris�cs 

(Bryman, 2012). Since the total of number pa�ents referred for PR in 2021 was rela�vely small with 

an average of 8 pa�ents per month, it was planned that a sample size of 10-20 pa�ents would be 

recruited during the 4-month evalua�on period bearing in mind the 8-week dura�on of the 

programme. Pa�ents were recruited based on the inclusion and exclusion criteria (Table 3.1). 5-10 

HCPs were planned to be recruited in this study following the inclusion and exclusion criteria as 

illustrated in Table 3.2.  
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Table 3.1 Inclusion and Exclusion Criteria for Patients 

Pa�ent inclusion criteria Jus�fica�ons 
Pa�ents referred to SAMOC for con�nuum of care  Research ques�on is related to pa�ents with 

oncological diagnosis 
Pa�ents with primary LC diagnosis Relevance to the research ques�on 
Performance status (PS) of ≤ 2 
 

Pa�ents with PS ≤2 are more capable of par�cipa�ng 
in PR 

Pa�ents that were aware of their diagnosis  
 

Relevant due to the nature of the ques�ons asked in 
the ques�onnaire 

Pa�ents referred for PR by nurse navigator and/or 
medical team  

Pa�ents are given clearance to par�cipate in PR 

Pa�ents that were already atending physiotherapy 
department and assessed to be ideal candidates for 
PR 

Pa�ents are capable of par�cipa�ng in PR 

Pa�ents over 18 years of age 
 

Due to ethical considera�ons 

Pa�ent exclusion criteria Jus�fica�ons 
Pa�ents not referred to SAMOC  Research ques�on related to pa�ents who are 

atending SAMOC for oncology reasons 
Pa�ents with other diagnosis not related to the lung 
or where the lung is not affected and pa�ents that 
do not have LC 

Relevance to the research ques�on 

Pa�ents who do not manage to complete the PR 
programme (for any reason)  

Pa�ents must complete PR programme to be able to 
carry out the second ques�onnaire 

 

Table 3.2 Inclusion and Exclusion Criteria for Healthcare Professionals  

Healthcare professional inclusion criteria Jus�fica�ons 
Par�cipant must have been directly involved in the 
care of pa�ents who have atended PR  

Par�cipants with direct involvement would be more 
able to express their experience on the change in 
HRQoL in pa�ents with LC 

Par�cipants must have reviewed pa�ent more than 
once  

To observe changes in HRQoL of the pa�ent, pa�ent 
must be reviewed more than once by the par�cipant 

Par�cipants may include consultants, medical 
doctors, nurses, physiotherapists, occupa�onal 
therapists, and social workers working at SAMOC  
 

A mul�disciplinary team perspec�ve is sought 

Healthcare professional exclusion criteria Jus�fica�ons 
Par�cipants who had only one encounter with 
pa�ents who are/were enrolled in the PR  

Unable to observe changes in the pa�ent HRQoL 

Par�cipants who are involved indirectly in the 
pa�ent care 

HCPs who do not have direct contact with the 
pa�ent, therefore, unable to detect changes in 
HRQoL e.g.: lab analyst 
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All pa�ents diagnosed with LC who were referred for PR programme at SAMOC were 

assessed for eligibility and invited to par�cipate between November 2022 and December 2022. A 

total of 20 pa�ents were recruited in this study. However, only 14 pa�ents were eligible for data 

analysis as 6 pa�ents dropped out from the study. From these 6 pa�ents, 2 pa�ents stated that they 

had too many hospital appointments with transport being an issue. Another pa�ent dropped out due 

to chemotherapy side-effects and preferred to carry out PR a�er comple�ng oncological treatment. 

The remaining 3 pa�ents deteriorated and had to halt the PR programme before it was completed. 

An intermediary was responsible for recrui�ng par�cipants for the study (Appendix D). The 

intermediary was another physiotherapist working at the Physiotherapy Department in SAMOC. An 

informa�on sheet was physically disseminated to the invited par�cipants who fited the inclusion 

criteria (Appendix E). A writen consent form was provided when the pa�ent accepted to par�cipate 

in the study (Appendix F).  

An invita�on leter was also sent to the HCPs by their respec�ve heads. The researcher’s 

contact details were included in this leter (Appendix G). Subsequently on acceptance to par�cipate 

in the study, an informa�on sheet along with a consent form was disseminated (Appendix H & I). Ten 

HCPs were recruited in this study and structured interviews were conducted. These HCPs were the 

ones who contributed in one way or another towards the care of pa�ents with LC diagnosis 

throughout their cancer journey and assisted them through various issues (medical, physical, social, 

etc) over a period of �me.  

HCPs were invited to par�cipate in this study to capture a wider holis�c understanding of the 

impact of PR on the HRQoL of pa�ents with LC and the u�lisa�on of other healthcare services. 

Furthermore, the views of a mul�disciplinary group of professionals can provide complementary 

insights on the enablers and barriers for PR par�cipa�on and/or referral.  Providing effec�ve 

healthcare for oncology pa�ents is challenging in rela�on to the limited resources and the increasing 

healthcare needs. Thus, HCPs are uniquely posi�oned to uncover limita�ons within the healthcare 

system and services provided to pa�ents. Also, the lived experiences of HCPs offer a beter 
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understanding on how to handle challenging situa�ons and match healthcare needs. Poten�ally, HCPs 

perspec�ves can offer an opportunity for recommenda�ons to be drawn for the improvement of the 

management pathway for LC pa�ents. 

3.5 The Research Tool  

Ques�onnaires were the research instruments employed for the data collec�on in this study 

(Appendix J) together with structured interviews (Appendix K). The European Organisa�on for 

Research and Treatment in Cancer-Quality of Life Ques�onnaire-EORTC QLQ-C30 and EORTC QLQ-

LC29 were the ques�onnaires u�lised in this study. Data collected from the ques�onnaires were in 

numerical format and data collected through structured interviews were audio-recorded and 

transcribed verba�m in text format. 

3.5.1 Questionnaires 

Pa�ent reported outcome measures (PROMs) were used as part of the research tools. 

Following the pa�ent’s ini�al assessment by the physiotherapist at SAMOC and on receiving the 

pa�ent consent, a PROM recording ques�onnaire was administered to the pa�ent by the researcher 

before commencing the PR programme. A second repeat of the PROM tool was carried out on 

comple�on of the PR sessions (a�er the 8th session). Both completed PROM compila�ons were 

conducted within the Physiotherapy Department at SAMOC. 

PROMs are elicited from standardised ques�onnaires that can provide the researcher with 

valuable informa�on on the pa�ent’s symptoms, func�onal status, pa�ent well-being and HRQoL. 

Addi�onally, they provide a means of assessing pa�ent sa�sfac�on with the service and can 

subsequently contribute to healthcare service evalua�on and subsequent improvements (Graupner 

et al., 2021; Mejdahl et al., 2018). The EORTC QLQ-C30 ques�onnaire was the PROM based tool that 

was used to assess aspects of HRQoL in cancer pa�ents while EORTC QLQ-LC29 was also used as an 

adjunct to the previous ques�onnaire to offer a more focused inves�ga�on on LC. Permission for the 
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use of the EORTC-QLQ-C30 and LC29 ques�onnaires was obtained prior to the ini�a�on of study from 

the EORTC Quality of Life Group (Appendix L).  

The EORTC QLQ-C30 ques�onnaire is one of the most widely used research tool to assess 

HRQoL in research that focuses on pa�ents with cancer (Figure 3.2) (Ahn et al., 2021; Bade et al., 

2021; Bouazza et al., 2017). It is a validated, 30-item ques�onnaire that focuses on important 

domains and assesses global HRQoL, physical func�oning, cogni�ve func�oning, social func�oning, 

and common symptoms associated with cancer (Giesinger et al., 2016). All scores are inputed into a 

scale ranging from 0 to 100.  Higher func�oning scores correspond to higher levels of func�oning and 

higher symptoms scores indicate more symptom burden. Giesinger et al. (2020) have successfully 

defined thresholds for clinical importance in all func�onal domains and symptom scales. These 

thresholds facilitate interpreta�on of HRQoL scores and iden�fy pa�ents with clinically important 

issues requiring further interven�ons by HCPs. Through the availability of the thresholds for clinical 

importance, the EORTC QLQ-C30 is made more accessible and is recommended for daily clinical 

prac�ce and clinical research. Furthermore, associated cancer symptoms and side effects were 

assessed using the adjunct ques�onnaire, EORTC-QLQ-LC29, which covers LC pa�ents with different 

disease staging and treatment modali�es (Figure 3.3).  
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Source: Aaronson et al. (1993). The European Organisa�on for Research and Treatment of Cancer 

QLQ-C30: A quality-of-life instrument for use in interna�onal clinical trials in oncology. Journal of the 

National Cancer Institute. 85: 365-376. 

 

   

Source: Aaronson et al. (1993). The European Organisa�on for Research and Treatment of Cancer 

QLQ-C30: A quality-of-life instrument for use in interna�onal clinical trials in oncology. Journal of the 

National Cancer Institute. 85: 365-376. 

Figure 3.2 Sample of EORTC QLQ-C30 questionnaire 

Figure 3.3 Sample of EORTC QLQ-LC29 questionnaire 
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By nature, PROMs are subjec�ve, and are thus prone to bias. Validity and reliability are 

important aspects to consider when assessing the data collected from PROMs based tools. However, 

various studies have demonstrated good evidence of validity of the EORTC QLQ- C30 and concluded 

that this ques�onnaire is an acceptable and reliable instrument for use with pa�ents at different 

cancer stages (Cocks et al., 2023; Davda et al., 2021; Shih et al., 2013). Valida�on serves to 

demonstrate that the research instrument is measuring what it is proposed to measure. 

Nevertheless, the mode of administra�on is important to consider when using ques�onnaires as it 

may lead to bias (Chang et al., 2019).  

PROMs were administered by the researcher which may have introduced interviewer bias, 

social desirability bias and acquiescent response bias. However, efforts to reduce bias were made by 

administering the ques�onnaires solely by the researcher in this study, and by reading the ques�ons 

in the same order, word by word. Ques�onnaires were administered twice during the study when the 

researcher was aware that the pa�ent was going to begin or had just completed the programme. 

Consequently, this contributed towards consistency in interviewer bias. 

3.5.2 Interviews 

Structured interviews provided the researcher with further insights on the impact of PR from 

the HCPs’ perspec�ve. They ensured the researcher obtained relevant informa�on while at the same 

�me allowing the par�cipant the freedom to answer in their own words (Bryman, 2012). Structured 

interviews were used to standardise and ensure that the same data from each respondent in the 

study was collected irrespec�ve of the professional background of each par�cipant. Interview 

ques�ons were read word by word and in the same order to improve reliability, reduce bias and 

ensure a level of consistency between interviews. HCPs involved in the pa�ent cancer care were 

invited to par�cipate in this part of the study through an opt-in method.  
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Interviews were conducted face to face at SAMOC and were audio-recorded to keep 

interview transcrip�on-related error to a minimum. Interviews lasted approximately 30-minutes 

each. Audio-recordings were coded and therea�er, interviews were transcribed verba�m followed by 

a thema�c analysis. Transcripts were re-checked against the audio-recording for accuracy. 

Interview ques�ons were self-designed by the researcher. A combina�on of open and closed 

ended ques�ons were used. These two types of ques�ons differ from each other in terms of response 

expected and obtained from the par�cipant, with both encompassing strengths and weaknesses. 

Open-ended ques�ons are the type of ques�ons that allow the respondent freedom to express their 

experiences, knowledge, and thoughts in more detail. They require more effort from the respondent 

to construct an answer and they are more �me-consuming. Open and broad ques�ons ensure that 

the responses are minimally influenced by the researcher. On the other hand, closed-ended 

ques�ons restrict the respondent to a diminu�ve answer which is straigh�orward and easy to 

respond to. Moreover, closed-ended ques�ons enhance the comparability of responses between 

par�cipants. 

The opening ques�ons of the interview were broad and aimed at gaining an understanding on how 

HCPs defined rehabilita�on in cancer care and invited HCPs to discuss their views on PR in general 

within the LC care pathway. Subsequent ques�ons focused on factors related to the pa�ent’s HRQoL, 

enablers and barriers, clinical care and outcome, and any impact on the healthcare services.  This 

interview aided the researcher to obtain increased awareness on the role of PR within the limits of 

the oncology se�ng and to suggest modifica�ons, support and/or improve delivery of health services 

in said se�ng for op�mum care. Addi�onally, it assisted the research to explore the impact of PR on 

the health system performance. 
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3.5.3 Pilot Study 

A pilot study is a small-scale study conducted to evaluate the adequacy of the research 

design and research tools to be u�lised and to iden�fy poten�al flaws before the main study is 

undertaken (Bryman, 2012). For the purpose of this research study, both research instruments were 

assessed for acceptability and ease of understanding by the par�cipants. The EORTC QLQ-C30 and 

EORTC QLQ-C29 ques�onnaires were not piloted on pa�ents who qualified to be part of the sample 

that was employed in the full study. Two non-pa�ents with known case of a respiratory condi�on 

par�cipated in this pilot study. The reasons behind this were because the popula�on of pa�ents 

diagnosed with LC referred for PR is rela�vely small, ease of access and �me constraints.  

The ques�onnaires took approximately 10 minutes and both par�cipants men�oned that the 

ques�onnaires were easy to understand and straigh�orward to complete. One par�cipant stated that 

despite the two ques�onnaires being different there was some overlapping between the two 

ques�onnaires to a certain extent. However, minimal overlapping of ques�ons ensures consistency 

between the responses and overall analysis.  

The interview schedule was also piloted to ascertain whether the ques�ons were easy to 

comprehend, to assess the flow of the interview process and to gain a beter idea on what to expect 

from the par�cipants in the actual study. This pilot study helped the researcher to familiarise with the 

research instruments and enhance confidence to carry out the interview. A physiotherapist working 

at SAMOC par�cipated in this pilot study to assess the tool. The par�cipant was not part of the actual 

study. The �me taken to complete the interview was 25 minutes. Based on the feedback, the 

interview schedule was feasible, interes�ng, and only one of the ques�ons was slightly modified to 

be easier to understand by all par�cipants.   
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3.6 Data Analysis 

3.6.1 Statistical Analysis from the patients’ quantitative tool 

Data was analysed using descrip�ve sta�s�cs. Data collected from the ques�onnaires were 

analysed using the EORTC QLQ-LC30 and QLQ-LC29 manual scoring procedures. For each mul�-item 

scale, the mean of the component items, known as the Raw Score (RS) was calculated manually. This 

was then followed by a linear transforma�on to standardise the raw score. A linear transforma�on 

was done to standardise the RS to a 0-100 range where a high scale score and single-item measure 

represents a higher response level.  Thus, a higher score in global health status and func�onal scale 

represents high HRQoL and a higher level of func�oning respec�vely and a higher score in symptom 

scale/items represent a high level of symptomatology/problems. The RS of the component items 

were determined using the following equa�on where ‘I’ is the individual item score and ‘n’ is the 

number of items included in a scale. 

Raw Score =
(I1  +  I2  +  … +  In)

n
 

The standardisa�on of the RS was determined by the following equa�ons depending on the scales 

/item.  

Func�onal Scale:  

Score = �1 −
(𝑅𝑅𝑅𝑅 −  1) 
𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 �  𝑋𝑋 100 

 

Symptom Scale/items and Global health status/HRQoL: 

Score = �
(𝑅𝑅𝑅𝑅 −  1) 
𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 �  𝑋𝑋 100 
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In the above equa�ons ‘range’ represents the difference between the maximum and 

minimum possible values of RS. Most items are scored between 1 to 4, giving a range of 3 except for 

the global health status/HRQoL with a range of 6. 

Data was converted into numerical format in Microso� Excel 2017 and imported into the 

Sta�s�cal Package for the Social Sciences version 28. Sta�s�cal analysis was used to compare changes 

in pa�ent HRQoL from baseline at the start of the PR programme and again at its comple�on a�er 8 

sessions. To evaluate if the score distribu�on was normal or skewed, the Shapiro Wilk test was 

applied. If the p-value is more than the threshold of significance of 0.05, it was acceptable to accept 

the null hypothesis, which states that the score distribu�on is normal. If the p-value is less than the 

0.05 threshold, the alterna�ve hypothesis was adopted, which states that the score distribu�on is 

skewed. Both parametric and non-parametric tests were performed to further assess the data since 

some Shapiro Wilk p-values were greater than the 0.05 level of significance. The Paired t-test 

(parametric) and the Wilcoxon test (non-parametric) were used to compare the global health 

status/QoL, func�onal and symptom scores at baseline and a�er 8 weeks PR. 

3.6.2 Qualitative Data Analysis 

Following the transcrip�on of the interviews, thema�c analysis was chosen to analyse the 

qualita�ve data and compare it with the analysed data captured through the PROMs. Thema�c 

analysis is one of the most common approaches used to analyse qualita�ve data. It helps the 

researcher to systema�cally organise and analyse complex data sets (Brayman, 2012). Thema�c 

analysis is a process of reading through the data set and searching for paterns (themes) that emerge 

as important in the subject under inves�ga�on. Thus, themes are developed, and sub-themes are 

iden�fied to give structure to a par�cular large and complex theme (Braun & Clarke, 2006). This 

approach of analysing data is an effec�ve way to capture and understand the in-depth experiences of 

HCPs and enrich the understanding on PR in rela�on to LC pa�ent’s HRQoL and to improve services 

provided in cancer care.  
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Themes were derived from data and were not iden�fied in advance. Data were analysed line 

by line and was read more than once to gain a whole picture of a par�cipant’s perspec�ve. No 

so�ware programmes were used to manage these data. Pieces of informa�on that share the same 

concepts were coded and were grouped by similarity to generate themes. Emergent themes and sub-

themes were supported by verba�m extracts to assess validity of the interpreta�on. Furthermore, 

confirma�on bias was minimized by following Braun & Clarke (2006) guidelines to formulate the 

analysis (Figure 3.4). 

Braun & Clarke (2006) suggests six phases to guide the researcher through the thema�c 

analysis and ensure rigour in the analysis process. A thema�c analysis approach offers flexibility, as it 

is not a linear process but more of a recursive process which allows for movement between the 

different phases of the analysis (Braun & Clarke, 2006).  

 

   

Source: Braun, V., & Clarke, V. (2006). Using thematic analysis in psychology. Qualitative Research in 

Psychology, 3(2), 77–101. 

 

 

 

Figure 3.4 Phases of Thematic Analysis 
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3.7 Establishing Trustworthiness 

Trustworthiness is a vital element that enriches the research process by improving the 

validity and reliability standards in a research study (Zohrabi, 2013). Lincoln & Guba (1985) proposed 

four criteria to achieve rigour and ensure trustworthiness. These include credibility, transferability, 

dependability, and confirmability (as cited in Bryman, 2012). 

3.7.1 Credibility/Internal Validity 

Credibility is one of the most important criteria in establishing trustworthiness. It refers to 

the measures taken to enhance and ensure the integrity of the findings (Bryman, 2012). In this study, 

a triangula�on approach was employed using an MMR design.  Thus, the two sets of data were 

compared with each other to ensure that the research findings are both rich and comprehensive in 

order to demonstrate the truth to answer the research ques�on. Furthermore, the ques�onnaires 

u�lised, EORTC-QLQ-C30 and QLQ-LC29, are validated research tools which are widely used to assess 

health related quality of life for cancer pa�ents.  

3.7.2 Transferability/External validity 

Transferability is defined as the process to which research findings can be applied to other 

contexts, circumstances, and se�ngs. Lincoln & Guba (as cited in Bryman, 2012) encourage thick, rich 

descrip�on to facilitate transferability of findings to other milieus. Thus, in this study the views and 

experiences of the HCPs were used to provide the readers with enough data to judge the level of 

transferability. However, small samples were recruited within this study which may limit external 

validity. 

3.7.3 Dependability/Reliability 

Dependability/reliability refers to the extent to which the research method produces 

consistent and reasonable results over �me and across methods. In this research study, a detailed 

methodology was described in order to ensure dependability. Furthermore, ques�onnaires and 

interview ques�ons were read word by word to encourage reliability. 
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3.7.4 Confirmability 

Confirmability is concerned with the neutrality of the research findings and their 

interpreta�on. The researcher acknowledges the existent biases and efforts are made not to overtly 

allow personal values to sway the findings of the research study. In this study, confirmability was 

ensured through the triangula�on approach where concrete numbers increased accuracy and 

objec�vity of findings.   

3.8 Ethical Considera�ons 

Ethical approval was sought and obtained from the Faculty of Medicine and Surgery (MED-

2022-00163) Research Ethics Commitee of the University of Malta prior to commencement of the 

study (Appendix M). Permission from the Data Protec�on Office at Mater Dei Hospital, the Chief 

Execu�ve Officer at Mater Dei Hospital, the Clinical Chairperson at SAMOC and Director at SAMOC 

were also obtained (Appendix N). The necessary permission from the respec�ve heads of the HCPs 

involved within this study were also sought. These include permissions from the Professional Lead of 

Physiotherapy Services, the head of Occupa�onal Therapy Department at SAMOC, and the Director of 

Nurses (Appendix O). Lastly, an approval from the Founda�on for Social Welfare Services (FSWS) was 

obtain in order to include the Social Workers working at SAMOC within this study (Appendix P). 

Par�cipants were given an informa�on sheet with full details of the purpose and nature of 

the study. Contact informa�on of the researcher, supervisor and co-supervisor were also provided on 

the informa�on sheet should the par�cipant have required further details on the study. Par�cipants 

were informed that their par�cipa�on was completely voluntary, and they had the possibility of 

withdrawing from the study at any �me. A consent form was delivered before par�cipa�on in the 

study. Par�cipants were also informed that strict confiden�ality was to be maintained throughout the 

study and the iden�ty of all par�cipants would not be revealed in any publica�ons arising from this 

study. All data collec�on was pseudonymised to ensure confiden�ality and anonymity in the research 

results and data was only accessed by the researcher.  
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Pa�ents who par�cipated in this study were offered psychological support at SAMOC if 

required (Appendix Q). All the par�cipants were made aware of their right to access, rec�fy and 

where applicable, request the dele�on of data under the General Data Protec�on Regula�on (GDPR) 

and the na�onal legisla�on. Once the study is completed and the results are published, all data 

collected shall be deleted.  

3.9 Conclusion 

This chapter provided a detailed descrip�on on the methodological framework adopted 

within this research study. A concurrent mixed method approach was used. Ques�onnaires and 

structured interviews were u�lised to assess the impact of PR on the health system performance and 

HRQoL of pa�ents with LC and to capture HCPs percep�ons respec�vely.  In the next chapter, the 

results of the study will be presented in detail along with the interpreta�on of these findings.  
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Chapter 4: Results 

This chapter presents the data collected through the quan�ta�ve and qualita�ve components 

of the mixed method research design. In the first part, the sta�s�cal analysis of the quan�ta�ve data 

collected from the pa�ent reported outcome measures shall be presented and discussed. This is 

followed by the results of the qualita�ve data obtained through the interviews.  

4.1 Quan�ta�ve Data Analysis 

4.1.1 Demographic Data 

The ac�ve fieldwork of this study was conducted between November 2022 and February 

2023. A total of twenty pa�ents were eligible for the study, however only fourteen completed the 8-

week Pulmonary Rehabilita�on (PR) programme and were eligible for data analysis. Six pa�ents 

dropped out. Three pa�ents deteriorated and had to stop the PR programme, two other pa�ents 

stated that they had too many hospital appointments with transport being an issue, while the other 

pa�ent dropped out due to chemotherapy side-effects. Demographic data is presented in Table 4.1 by 

gender, stage of cancer and age. All pa�ents were receiving systemic an�-cancer treatment and/or 

radiotherapy at the �me of PR. Only one pa�ent was not receiving any kind of medical treatment. All 

pa�ents had an Eastern Coopera�ve Oncology Group (ECOG) performance status of 0 to 1. This was 

documented in the medical notes by the oncologist and in the ini�al physiotherapy assessment.  
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Table 4.1 Demographic data of patients  

 Category Number of Pa�ents Percentage of Pa�ents % 

Gender Female 3 21.4 
Male 11 78.6 

Stage of Cancer 

I 3 21.4 
II 0 0 
III 4 28.6 
IV 7 50.0 

Age 

≤44 0  0 
45 – 54 1 7.1 
55 – 64 3 21.4 
65 – 74 7 50 
75 - 84 3 21.4 

≥85 0 0 

 

4.1.2 Statistical Analysis for QLQ-C30 Questionnaire 

The European Organisa�on for Research and Treatment in Cancer-Quality of Life 

Ques�onnaire-EORTC QLQ-C30 was the pa�ent reported outcome measure (PROM) used to assess 

aspects of HRQoL in pa�ents suffering from cancer. It is a validated, 30-item ques�onnaire that 

focuses on important domains and assesses global HRQoL, be it physical, cogni�ve and social 

func�oning, as well as common symptoms associated with cancer (Giesinger et al., 2016). 

The Shapiro-Wilk normality test was computed for the raw mean scores and the standardised 

score to determine whether data was normal distributed or skewed. The global health status/QoL, 

physical func�oning and the emo�onal func�oning scales showed a normal distribu�on while the rest 

of the scales and single-item measures were skewed (Appendix R). In view of this, both parametric 

and non-parametric tests were used to analyse the data further. The Paired sample t-test and the 

Wilcoxon test were used to compare the mean percentage of the global health status/QoL, func�onal 

scales and symptoms scales/items scores at baseline and a�er 8-weeks of PR comple�on. One-sided 

p-values were used for the Wilcoxon test (Table 4.2 and Table 4.3). 

The null hypothesis specified that the mean percentage of global health status/QoL, 

func�onal scales and symptom scales/items scores vary marginally between the two phases where a 
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p-value exceeding the 0.05 level of significance is acceptable. The alterna�ve hypothesis specified 

that the mean percentage of the global health status/QoL, func�onal scales and symptom 

scales/items scores vary significantly between the two phases and a p-value smaller than the 0.05 

criterion is acceptable. 

Significant differences resulted in the mean raw scores (RS) and mean standardised scores 

(SS) of the global health status/QoL, physical func�oning scale and emo�onal scale when analysed 

pre and post interven�on. The change in global health status/QoL was found to be significantly 

different a�er 8-weeks of PR in both the RS (p=0.03) and the SS (p=0.03). Similarly, the change from 

pre to post PR scores in physical func�oning was observed to be significantly highly different in both 

scores with a p-value of <0.001. The mean RS and mean SS for the emo�onal func�oning scale 

showed a significant difference with a p-value of 0.008 and 0.005 respec�vely.  

A significant difference also resulted in the mean scores for social func�oning (RS p=0.038; SS 

p=0.025), pain (RS p=0.02; SS p=0.013), dyspnoea (RS p=0.029; SS p=0.018), insomnia (RS p=0.002; SS 

p=0.002), and fa�gue (RS p=0.045; SS p=0.044). No significant differences in the mean scores of the 

role func�oning, cogni�ve func�oning and the rest of the symptoms/items were obtained. 

Interes�ngly, the p-values of the mean RS and the mean SS are close to similar with minimal 

discrepancy or have the same values. These may indicate that results of the standardised mean 

scores are representa�ve of the mean raw scores.  
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Table 4.2 Paired test for raw mean scores  

 
Median 

(Min-Max) IQR Mean Std. 
Devia�on T-value Z-value P-value 

Global Health Status/ QoL        
Global Health 
Status/ QoL 

Pre-test 
  

4.54 1.232 
-2.065 

 
0.03 

Post-test 4.93 1.158  
Func�onal Scales        
Physical 
Func�oning 

Pre-test 
  

2.07 .512 
4.418 

 
<0.001 

Post-test 1.75 .435  
Role Func�oning Pre-test 1.50 

(1.00-3.50) 1.00 
  

 
-1.387a 0.08 

Post-test 1.00 
(1.00-3.00) 1.00  

Emo�onal 
Func�oning 

Pre-test 
  

2.39 .812 
2.776 

 
0.008 

Post-test 2.07 .646  
Cogni�ve 
Func�oning 

Pre-test 1.00 
(1.00-3.00) .63 

  
 

-0.541a 0.29 
Post-test 1.00 

(1.00-2.50) .63  

Social 
Func�oning 

Pre-test 1.50 
(1.00-4.00) .63 

  
 

-1.778a 0.038 
Post-test 1.50 

(1.00-3.00) 1.00  

Symptoms Scales/Items        
Fa�gue Pre-test 2.165 

(1.000-
3.670) 

.91 
  

 
-1.703a 0.045 

Post-test 2.00 
(1.00-2.67) 1.08  

Nausea and 
Vomi�ng 

Pre-test 1.00 
(1.00-2.00) .50 

  
 

-0.378a 0.353 
Post-test 1.00 

(1.00-2.50) .50  

Pain Pre-test 2.00 
(1.00-4.00) 1.13 

  
 

-2.058a 0.02 
Post-test 1.75 

(1.00-3.00) 0.63  

Dyspnoea Pre-test 2.00 
(1.00-4.00) 2.00 

  
 

-1.890a 0.029 
Post-test 2.00 

(1.00-3.00) 1.00  

Insomnia Pre-test 3.00 
(1.00-4.00) 1.50 

  
 

-2.919a 0.002 
Post-test 2.00 

(1.00-3.00) 1.25  

Appe�te Loss Pre-test 1.00 
(1.00-4.00) .00 

  
 

-1.000a 0.159 
Post-test 1.00 

(1.00-4.00) .00  

Cons�pa�on Pre-test 1.00 
(1.00-4.00) .25 

  
 

-0.368a 0.357 
Post-test 1.00 

(1.00-4.00) .25  

Diarrhoea Pre-test 1.00 
(1.00-2.00) .00 

  
 

-1.000a 0.159 
Post-test 1.00 

(1.00-2.00) .00  

Financial 
Difficul�es 

Pre-test 1.00 
(1.00-4.00) 2.00 

  
 -1.414a 

0.079 
Post-test 1.00 

(1.00-4.00) 1.25   

a based on posi�ve ranks 



72 
 
Table 4.3 Paired test for standardised scores  

 
Median 

(Min-Max) IQR Mean Std. 
Devia�on T-value Z-value P-value 

Global Health Status/ QoL        
Global Health 
Status/ QoL 

Pre-test  
 

58.93 20.531 
-2.063 

 
0.030 

Post-test 65.47 19.310  
Func�onal Scales        
Physical 
Func�oning 

Pre-test  
 

64.31 17.109 
-4.407 

 
<0.001 

Post-test 75.00 14.476  
Role Func�oning Pre-test 83.30 

(16.70-100.0) 33.30 
  

 

-1.445a 0.074 
Post-test 100.0 

(33.30-100.0) 33.30  

Emo�onal 
Func�oning 

Pre-test  
 

53.59 27.065 
-2.968 

 
0.005 

Post-test 66.70 19.550  
Cogni�ve 
Func�oning 

Pre-test 100.0 
(33.30-100.0) 20.85 

  

 

-0.541a 0.294 
Post-test 100.0 

(50.00-100.0) 20.85  

Social 
Func�oning 

Pre-test 75.00 
(.00-100.00) 24.95 

  

 

-1.949a 0.025 
Post-test 83.30 

(33.30-100.0) 33.30  

Symptom Scale/ Items        
Fa�gue Pre-test 38.80 

(.00-89.0) 30.42 
  

 

-1.703b 0.044 
Post-test 33.30 

(.00-55.70) 36.05  

Nausea and 
Vomi�ng 

Pre-test .000 
(.00-33.30) 16.70 

  

 

-0.552a 0.290 
Post-test .000 

(.00-50.00) 16.70  

Pain Pre-test 33.30 
(.00-100.00) 33.30 

  

 

-2.217b 0.013 
Post-test 25.00 

(.00-66.70) 20.78  

Dyspnoea Pre-test 33.30 
(.00-100.00) 66.70 

  

 

-2.081b 0.018 
Post-test 33.30 

(.00-66.70) 33.30  

Insomnia Pre-test 66.70 
(.00-100.00) 50.05 

  

 

-2.836b 0.002 
Post-test 33.30 

(.00-66.70) 41.65  

Appe�te Loss Pre-test .0000 
(.00-100.00) .00 

  

 

-1.000b 0.158 
Post-test .0000 

(.00-100.00) .00  

Cons�pa�on Pre-test .0000 
(.00-100.00) 8.33 

  

 

-0.368b 0.356 
Post-test .0000 

(.00-100.00) 8.33  

Diarrhoea Pre-test .0000 
(.00-33.30) .00 

  

 

-1.000b 0.158 
Post-test .0000 

(.00-33.30) .00  

Financial 
Difficul�es 

Pre-test .0000 
(.00-100.0) 66.70 

  

 

-1.342b 0.090 
Post-test .0000 

(.00-100.0) 41.65  

a based on nega�ve ranks 
b based on posi�ve ranks 
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4.1.3 Statistical Analysis for QLQ-LC29 Questionnaire 

The EORTC-QLQ-LC29 was used as an adjunct ques�onnaire to the previous research tool to 

offer a more focused inves�ga�on on LC. This ques�onnaire was u�lised to assess associated cancer 

symptoms and side effects experienced by pa�ents suffering from LC with different disease staging 

and treatment modali�es. 

Through computa�on of the Shapiro-Wilk normality test, the coughing, shortness of breath 

and the fear of progression scales resulted as normal distributed, while the rest of the scales and 

single-item measures showed a skewed distribu�on (Appendix R). The Paired samples t-test and the 

Wilcoxon test were both computed to compare the mean percentage symptoms scales/items scores 

at baseline and a�er 8-weeks of PR comple�on (Table 4.4 and Table 4.5). 

 

Table 4.4 Paired test for raw scores  

 
Median  

(Min-Max) IQR Mean Std. 
Devia�on T-value Z-value P value 

Symptoms Scales/ Items        
 Coughing Pre-test   1.79 .642 

-1.546 
 

0.073 
Post-test   2.14 .969  

Shortness of 
Breath 

Pre-test   2.00 .628 
0.260 

 
0.400 

Post-test   1.95 .639  
Side Effects of 
Treatment 

Pre-test 1.33 (1-2) 0 
  

 
-3.103a 0.001 

Post-test 1.20 (1-2) 0  
Fear of Progression Pre-test   2.37 1.142 

3.034 
 

0.005 
Post-test   1.86 .719  

Coughing blood/ 
Haemoptysis 

Pre-test 1.00 (1-2) 0 
  

 
-0.577a 0.282 

Post-test 1.00 (1-2) 0  
Pain in chest Pre-test 1.50 (1-3) 1 

  
 

-0.816a 0.207 
Post-test 1.50 (1-2) 1  

Pain in arm or 
shoulder 

Pre-test 2.00 (1-4) 2 
  

 
-2.530a 0.0055 

Post-test 1.00 (1-3) 1  
Pain in other parts 
of the body 

Pre-test 2.00 (1-4) 2 
  

 
-2.121a 0.017 

Post-test 2.00 (1-3) 1  
Weight Loss Pre-test 1.00 (1-4) 2 

  
 

-1.414a 0.078 
Post-test 1.00 (1-4) 1  

a based on posi�ve ranks 
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Table 4.5 Paired test for standardised scores  

 
Median 

(Min-Max) IQR Mean Std. 
Devia�on T-value Z-value P-value 

Symptom Scales/ items        
 Coughing Pre-test 

  
26.20 21.395 

-1.545 
 

0.073 
Post-test 38.10 32.307  

Shortness of Breath Pre-test 
  

33.33 20.950 
0.260 

 
0.399 

Post-test 31.73 21.307  
Side Effects of 
Treatment 

Pre-test 11.0 (2.67-30.70) 11.68 
  

 
-3.062a 0.001 

Post-test 7.00 (2.66-25.00) 11.33  
Fear of Progression Pre-test 

  
45.65 38.064 

3.034 
 

0.005 
Post-test 28.57 23.943  

Coughing blood/ 
Haemoptysis 

Pre-test .0000 (.00-33.30) .00 
  

 
-0.577a 0.282 

Post-test .0000 (.00-33.30) .00  
Pain in chest Pre-test 16.65 (.00-66.70) 33.30 

  
 

-1.069a 0.142 
Post-test 16.65 (.00-33.30) 33.30  

Pain in arm or 
shoulder 

Pre-test 33.30 (.00-100.0) 66.70 
  

 
-2.414a 0.008 

Post-test .0000 (.00-66.70) 33.30  
Pain in other parts 
of the body 

Pre-test 33.30 (.00-100.0) 66.70 
  

 
-2.032a 0.021 

Post-test 25.00 (.00-66.70) 33.30  
Weight Loss Pre-test .0000 (.00-100.0) 66.70 

  
 

-1.342a .0090 
Post-test .0000 (.00-100.0) 41.65  

a based on posi�ve ranks 

 

The Paired t-test resulted in no significant difference in the mean RS and mean SS in coughing 

(p=0.073) and shortness of breath scale (p=0.40) while a significant difference was observed in the 

fear of progression scale (p=0.005). The p-values of these three men�oned scores were the same or 

close to similar for the RS and SS.  

Significant improvements in the mean scores for the side effects of treatment scale (RS 

p=0.001; SS p=0.001), pain in other parts of body (RS p=0.017; SS p=0.021), and pain in arm or 

shoulder (RS p=0.0055; SS p=0.008) was also noted. The remaining mean scores which include 

coughing blood (RS p=0.282; SS p=0.282), pain in chest (RS p=0.207; SS p=0.142) and the mean RS in 

weight loss (p=0.078) did not show significance between baseline scores and scores a�er 8-weeks PR. 

However, the mean SS in weight loss showed significance improvement (p=0.009) a�er PR 

comple�on. 
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4.2 Qualita�ve Data Analysis  

4.2.1 Demographic Data 

 A total of ten face-to-face interviews were conducted with HCPs between November 2022 

and February 2023. Interviews were conducted in SAMOC at a �me convenient for the par�cipants 

and each interview lasted for an average of 25 minutes. A mul�disciplinary perspec�ve was collected 

from the interviews with most of the professionals (60%) being physiotherapists (Table 4.6). 

Par�cipants recruited for the study consisted of 7 females and 3 males. All par�cipants worked at 

SAMOC and were experienced in working with pa�ents suffering from cancer for a length of �me 

ranging from 5 months to 5 years. Only two of the par�cipants worked specifically with LC pa�ents. 

 

Table 4.6 Demographic data of Healthcare Professionals  

Profession Number of Par�cipant 
Physiotherapist (PT) 6 

Occupa�onal Therapist (OT) 1 
Nurse 1 

Medical Professional 1 
Clinical Social Worker (CSW) 1 
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4.2.2 Themes 

Following thema�c analysis, five main themes were iden�fied. Each of these main themes 

contained a number of sub-themes (Table 4.7). 

 

Table 4.7 Themes and sub-themes which emerged from the analysis  

Themes Sub-Themes 
1. Holis�c Care Approach • Role of Rehabilita�on in the Oncology se�ng 

• Communica�on 
• Pa�ent and rela�ve/carer support 

2. Educa�on and Preven�on • Promo�ng Physical Ac�vity  
• Awareness of PR 
• Symptom Management through Pa�ent Educa�on 

3. Perceived physical and 
psychological benefits 

• Pa�ent resilience and improved func�onality 
• Psychological Benefits 

4. Impact on the Healthcare Sector 
 

• Smoking behaviours 
• Improved Pa�ent Experience and Quality of Care 
• Perceived effect on Hospital admissions 

5. Maximising the efficacy of the 
interven�on 

• Challenges and Barriers to PR 
• Timing of PR 

 

4.2.2.1 Holis�c Care Approach. The theme of holis�c care approach was predominant 

throughout the whole data collec�on and was atributed great importance by all par�cipants. This 

theme combines the role of rehabilita�on within the disease management pathway of pa�ents with 

cancer and reinforces the importance of communica�on within a mul�disciplinary team to enhance 

pa�ent care. This theme is further divided into three sub-themes.   

4.2.2.1.1 The role of Rehabilitation in the oncology setting. All par�cipants demonstrated a 

good understanding of what cancer rehabilita�on and PR entail in the oncology se�ng. Par�cipant 7 

described rehabilita�on as having a very important role in the oncology se�ng, as “it allows the 

pa�ent to do much more than otherwise they would be doing” (Occupa�onal Therapist, OT). 

Par�cipant 8 supported such a statement, saying that rehabilita�on “assist the pa�ent regain some 

form of independence and return to being close as normal as possible pre-diagnosis” (Clinical Social 
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Worker, CSW). Moreover, all par�cipants stressed that rehabilita�on looks into the elements of 

preven�on, educa�on, restora�on and suppor�ve care to improve HRQoL throughout their 

oncological treatment and beyond. 

 Most par�cipants (n=8) emphasised the fact that PR is a structured, supervised programme 

which is tailored to the individual pa�ent’s needs, thus providing a sense of a plan and a structure in 

the pa�ent care. Moreover, all par�cipants men�oned that PR incorporates an element of safety as 

pa�ents are monitored and supervised on a one-to-one basis. All par�cipants stated that pa�ents 

who atended PR observed improvement in their HRQoL, enjoyed atending the session and no harm 

was incurred. However, the CSW said that while most of the pa�ents perceived PR as beneficial, a few 

did not observe much of a difference in their HRQoL. An element that was perceived as important in 

PR by two par�cipants was the outcome measures u�lised in the programme to monitor pa�ent 

performance as they may offer the pa�ent a sense of empowerment and/or acceptance of their 

condi�on. 

Moreover, one par�cipant, a physiotherapist, argued that PR may also be offered to pa�ents 

with other cancer diagnosis since most pa�ents receiving SACT and/or radiotherapy may experience 

lethargy, muscle weakness, decreased exercise tolerance and breathlessness on exer�on. Thus, PR is 

a tool that can offer benefits to a wide spectrum of cancer condi�ons experiencing oncology-related 

pulmonary insufficiency including breathlessness and fa�gue.  

4.2.2.1.2 Communication. Communica�on with the pa�ent (n=10) and liaising between HCPs 

(n=9) were perceived as important by par�cipants to ensure pa�ent safety and effec�ve all-inclusive 

care. Effec�ve communica�on between HCPs encourages a mul�disciplinary approach to pa�ent care 

and is crucial to enhance treatment and improve pa�ent experience. Hence, pa�ents are provided 

with holis�c care, individualised for their needs. Par�cipant 8 stated that: “It (referring to PR) 

encourages discussion between different HCPs as well as learning” (CSW). Thus, the exchange of 

knowledge between HCPs promotes increased awareness and understanding of PR.  
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4.2.2.1.3 Patient and Relative support. Living with cancer is a very difficult situa�on for both 

the pa�ents and their rela�ves/carers. It was sensed by most of the par�cipants (n=7) that PR offers a 

comfort zone for the pa�ents and also the rela�ves/carers where they feel they are being helped in 

their basic needs and not le� alone in this situa�on. It was men�oned that pa�ents perceive PR as a 

reference point and a link to the medical team since they are followed up on a weekly basis.  

 Most par�cipants (n=6) men�oned that PR offers an opportunity to correct misinforma�on 

and misbeliefs by pa�ents and rela�ves/carers on physical ac�vity whilst being diagnosed with LC and 

undergoing cancer treatment. Rela�ves/carers are also educated on the benefits of PR and supported 

throughout. Par�cipant 8 stated: “they (rela�ves/carers) come and tell me because he (pa�ent) is 

going physio, and they are doing this, this and that. For them, somehow, seeing something being 

done is something extremely important……even psychologically” (CSW).  

In addi�on, resources provided to the pa�ent during PR offer addi�onal support to their 

rela�ves/carers and a reference point when they are at home and unsupervised.  Par�cipant 10 

stated: “I think a good element is that you give them a booklet where there are writen exercises. At 

least when they (the pa�ent) go home, their daughter knows what exercises her father needs to do” 

(Nurse). 

Par�cipants disclosed that PR helps pa�ents understand their limita�ons in their current 

health status and create realis�c goals to meet the pa�ent’s expecta�ons. As pa�ents are shown 

added aten�on within their care pathway, trust in the HCPs and the healthcare system follows. 

Hence, this factor may enhance compliance with their cancer care. Throughout the whole cancer 

pathway, pa�ents are supported by a diverse group of HCPs. Addi�onally, a few par�cipants (n=4) 

divulged that throughout the PR session more �me is dedicated to the pa�ent. This offers space for 

more discussion with the pa�ent vis-a-vis their needs such as lack of support, nega�ve thoughts, 

financial difficul�es so that pa�ents can be offered and/or referred to other governmental en��es or 

non-governmental organisa�ons as required.  
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4.2.2.2 Educa�on and Preven�on. The theme of educa�on and preven�on was men�oned 

by all par�cipants as it was deemed important in the management of LC. This theme encompasses 

three sub-themes which promote physical ac�vity (PA), awareness of PR and symptom management 

through pa�ent educa�on. 

Par�cipant 4 stated:  

“PR can be a means of preven�on or a means of educa�ng the pa�ent from before…. From 

before maybe the problem has started (referring to side-effects of treatment) ……. It can start 

from the preventa�ve aspect but gradually it can be helping the pa�ents when they start 

developing symptoms and also sort of equipping the pa�ent with tools.” (Physiotherapist, 

PT4) 

4.2.2.2.1 Promoting Physical Activity. The importance of PA was predominant for each 

par�cipant and was viewed to be beneficial for everyone, from the healthy individual to people with 

ill health. PA prevents a sedentary lifestyle which may consequently contribute to other health 

condi�ons and further deteriora�on in health. Par�cipant 7 stated “It (referring to PR) gives them the 

opportunity to be more ac�ve in their lifestyle and prevent them from being more sedentary and 

staying in bed etc. and leading to other condi�ons a�er that” (OT). 

Another HCP described the pa�ent like entering a viscous cycle where physical inac�vity 

leads to decreased independence, decreased HRQoL, increased co-morbidi�es and increased burden 

on the caregiver and poten�ally, society: “With PR we get the pa�ent to move, so we do solve a lot of 

comorbidi�es that might happen. For example: more weakness, being bedridden, chest infec�ons, 

psychological problems……. They end up in a whole circle themselves” (PT5). This cycle can be further 

augmented if other underlying condi�ons are present such as COPD, asthma, osteoarthri�s. 

Health deteriora�on may lead to increased burden on the pa�ent and caregivers. Thus, three 

par�cipants (2 physiotherapists and 1 CSW) men�oned the importance of engaging in PR especially 

for pa�ents who live alone to maintain and/or improve their physical func�on and independence as 
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much as possible. Pa�ents are referred for further community care support when required. 

Empowering the pa�ents to lead an ac�ve lifestyle may allow the pa�ent to do much more than what 

they otherwise would be doing. A physiotherapist stated that through PR the pa�ent is educated to 

pace their ac�vi�es while carrying out their basic needs: “Overall helping the pa�ent to con�nue his 

daily ac�vi�es and con�nue his life basically… and maximising his poten�al” (PT3). 

4.2.2.2.2 Awareness on PR. Low awareness on PR amongst the HCPs was noted by all the 

par�cipant HCPs. Three HCPs (not physiotherapists) stated that despite acknowledging the 

importance of PR in the management of LC, they have limited knowledge on the benefits and the 

criteria for referring pa�ents for PR: “I don’t know a lot about it, I have to admit but my 

understanding is that……the physiotherapist…… through exercises, breathing exercises and other form 

of exercises help the pa�ent maximise their func�onal reserve” (Medical professional). Par�cipant 4 

con�nued by sta�ng that: “It is like they’re (pa�ent) missing a big component that can help them in 

their quality of life” (PT4).   

Thus, this lack of knowledge may lead to decreased pa�ent compliance when they are 

referred for PR programme as they are not informed on the benefits that may be gained through their 

par�cipa�on prior to referral. Most of the HCPs (n=7) reinforced the importance of pa�ents being 

encouraged by other HCPs and especially the medical professionals to par�cipate and engage in PR. 

Pa�ents tend to give more importance to what is said to them by their oncologist/doctor and are 

therefore more complaint if posi�ve messages are communicated by them. Hence, increased 

awareness ought to be more widespread across different healthcare sectors, including in the primary 

healthcare se�ng and elsewhere within Mater Dei Hospital. 

4.2.2.2.3 Symptom management through patient education. Pa�ent educa�on of symptom 

management is a fundamental component in PR and overall LC management. Throughout the 

interviews various symptoms and treatment side-effects were men�oned. These include dyspnoea, 

shortness of breath, decreased exercise tolerance, fa�gue and nausea. However, the most common 
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symptom discussed was breathlessness which is one of the commonest symptoms experienced by 

pa�ents with LC and which hinders the pa�ent HRQoL.  

All par�cipants discussed that PR is an opportunity to teach the pa�ent on how to control 

their symptoms. Pa�ents are equipped with coping skills to control and minimise symptoms and/or 

side-effects during treatment or post-treatment. Par�cipant 4 said that “the physiotherapist would be 

explaining to the pa�ent, she will be explaining why these symptoms are occurring” (PT4). Hence, 

pa�ents will have a beter understanding of the condi�on and normalise the symptoms that they 

experience which further contributes to increased acceptance of the condi�on and compliance with 

the overall pa�ent treatment. Par�cipant 3 further elaborates that:  

“Giving the pa�ent knowledge on how to control his symptoms… I think that’s one of the 

most important things. Maybe for us we are not doing anything, but I feel that the pa�ent 

really appreciates that you’re explaining what can happen and how to deal with it if it 

happens…… They feel that they have a lot of things in their toolbox to know how to control 

their symptoms as well.” (PT3) 

During PR, pa�ents are taught and made more aware on how the exercises can help them in 

their daily ac�vi�es. One of the par�cipants men�oned that “the pa�ent started to become more 

aware in what they can use the exercises you (referring to the physiotherapist) give them” (CSW).  

Furthermore, pa�ents learn to recognise their limits and when to stop before they experience an 

exacerba�on of their symptoms.  

4.2.2.3 Perceived physical and psychological benefits. This theme is strongly linked with the 

previous topic. It offers an overview of the physical and psychological benefits perceived by HCPs on 

pa�ents with LC who have par�cipated in PR. All par�cipants affirmed that PR has a posi�ve effect on 

the HRQoL, a combina�on of improved func�onality, increased independence and beter 

psychological well-being. This theme is divided in two sub-themes.  
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4.2.2.3.1 Patient resilience and improved functionality. Physical func�on may be limited due 

to the condi�on and the side-effects associated with the disease and treatment. A par�cipant 

supported this statement when sta�ng that “they feel they cannot perform in ac�vi�es because of 

their health limita�ons” (CSW). Moreover, most par�cipants discussed how pa�ents expressed their 

fears concerned the possibility of their symptoms worsening when par�cipa�ng in PA or may claim 

that they have no symptoms because they have a sedentary lifestyle.  Par�cipant 4 stated that “When 

you ask them, they start opening up that they are not experiencing certain things because they are 

not doing certain things.” (PT4).  

A small number of par�cipants (n=3) said that a feeling of worthlessness is expressed by 

pa�ents with LC as a result of their inability to con�nue with their everyday life. However, 

par�cipants noted that pa�ents recognise the usefulness of the programme to manage their needs 

and help them in their ac�vi�es of daily living.  Consequently, this contributes to increased resilience 

and compliance towards PR and their oncological treatment. Par�cipant 4 argued that:  

“When we start carrying out the ac�vi�es and the exercises, they realize what a big help it 

is……. very o�en during the session, when they are carrying out the exercises and we’re 

monitoring them at the same �me, they realise that they can do this, and they are following 

the cues of when to rest and when not to rest. They start rela�ng these things and use them 

during their day-to-day basis.” (PT4)  

Hence, pa�ents realise they can carry out simple tasks, control their breathing and are 

comfortable carrying out their ac�vi�es of daily living such as cooking and cleaning even if they have 

to use oxygen. Body adapta�on was men�oned by two par�cipants, physiotherapists, and they 

emphasised the importance of explaining to the pa�ent and help them understand that the body can 

adapt to the current health status whilst maintaining realis�c goals. 

All par�cipants expanded on how PR can help pa�ents improve their lung func�on and lung 

capacity, increase exercise tolerance, improve range of movement, and overall strength. Addi�onally, 
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par�cipants elaborated on the importance of helping the pa�ent improve and/or maintain their 

current health status especially during their oncological treatment to prevent further deteriora�on in 

health. Par�cipant 3 said: “helping to strengthen muscles will also try to prevent, as much as possible, 

the pa�ent from becoming worse” (PT3). Another par�cipant spoke about a family member who 

par�cipated in PR at SAMOC and said: “I knew that from the bedroom to the bathroom he found it 

difficult to take breaths and then he started the programme…… it made a difference…… even the fact 

that he remained walking” (PT6).  

4.2.2.3.2 Psychological benefit. Two par�cipants discussed the qualita�ve difference 

perceived from their pa�ents throughout the PR programme. They perceived pa�ents had a beter 

understanding of their condi�on and associated symptoms and showed increased acceptance of their 

illness. Even though all par�cipants acknowledged the benefits of PR, not all par�cipants men�oned 

the importance of helping the pa�ent to realise that PR will only help them reach their maximum 

poten�al and not their previous level of ac�vity. Thus, in the data collected, it was reinforced that 

pa�ents and rela�ves’ expecta�ons are important considera�ons in all aspect of LC management and 

realis�c goals should be maintained. Par�cipant 9 said:  

“The most important element is again empowerment because they lose that confidence and 

also to help realise that they are never going to be as fit as they were before but close to 

it……. a bit of reality check some�me in a kind, gentle way.” (Medical professional)  

The holis�c approach encompassed by PR towards pa�ents with LC helps to widen their 

horizon so that life no longer appears to have stopped and by promo�ng ac�vi�es that are 

meaningful to them. Par�cipant 5 stated that “doing some exercise, even in its lowest intensi�es 

depending on the pa�ent’s abili�es can be a milestone for the rest of their treatment” (PT5). Hence, 

empowering pa�ents, increasing compliance to their oncological treatment and PR sessions, and 

improving HRQoL are some of the benefits. Par�cipants also men�oned that pa�ents who 

par�cipated in PR felt a sense of control over their own health, a sense of usefulness and felt they are 

not alone in this situa�on. Par�cipant 8 said: 
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“They feel they are at least doing something to improve their condi�on. Especially when they 

are giving up, they feel they have something else to do, they feel they are actually 

contribu�ng, they are in control of something, they know they can actually atend and help 

improve their own situa�on by something which is not beyond their control.” (CSW) 

In addi�on, educa�ng the pa�ent on symptoms management has been perceived by 

par�cipants as a valuable coping skill to help decrease anxiety, depression and improve morale. 

Breathlessness has been associated with anxiety episodes and Par�cipant 3 said that “if the pa�ent 

already knows what to do from before you are helping in decreasing their anxiety levels as well” 

(PT3).  

4.2.2.4 Impact on the healthcare sector. This theme combines the rela�on of health 

behaviours to LC and looks into the impact of PR on the quality of care provided to pa�ents and their 

experience throughout their cancer journey. The perceived effect on hospital admissions shall be 

discussed. This theme is divided into three sub-themes.  

4.2.2.4.1 Smoking behaviour. An important sub-theme that was iden�fied during the 

interviews was the associa�on of cigarete smoking as a contribu�ng factor to LC. It was men�oned 

by two par�cipants that most pa�ents with LC have a history of smoking and the symptoms 

experienced by the pa�ent such as shortness of breath may be augmented as a result of the damage 

caused to the lungs through both smoking and LC. Par�cipant 10 stated: 

“Most of the pa�ents will already have a problem with smoking. So, there is LC and 

smoking…… from the PR side I feel that the pa�ent will have the opportunity to help control 

their breathlessness…… decreasing a symptom that can be a result of LC or from smoking 

habits.” (Nurse)  

Moreover, par�cipant 9 viewed PR as a tool that “might help them to reduce smoking if not 

stop it. But reducing is good enough” (Medical professional).  
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4.2.2.4.2 Improved patient experience and quality of care. PR was considered by all 

par�cipants as a vital piece in LC management and most voiced their opinion that the concept of PR 

should be introduced to the pa�ent from the beginning by giving the pa�ent some explana�on of the 

benefits and reasons behind their referral to PR. Some par�cipants expressed that pa�ents are less 

anxious when they have an idea of what to expect during their first encounter with the 

physiotherapist, thus influencing pa�ent belief in the PR programme and automa�cally increasing its 

effec�veness. This factor is unfortunately strongly linked to the lack of knowledge amongst the 

professionals and the referring HCPs. Apart from awareness to refer pa�ents for PR two par�cipants 

men�oned that the referring HCPs may not have �me to explain to the pa�ents the role of PR and its 

likely impact on their HRQoL. Consequently, the pa�ent may not be referred.  

A par�cipant referred to the physiotherapist delivering the PR programme as a ‘gatekeeper’, 

and all par�cipants iden�fied PR as a link referral to other healthcare services. Another par�cipant 

con�nued by saying that “there is like a domino effect of referral of services.” It was appreciated that 

the pa�ent health status may change from one day to another and may require input from various 

healthcare services. Pa�ents atend PR on a weekly basis and the physiotherapist may recognise 

issues where the pa�ent may require further support and refer to other appropriate en��es such as 

occupa�onal therapists, social workers, psychologists, etc. and/or require immediate aten�on by a 

medical professional. This reinforces the importance of an all-inclusive approach. Par�cipant 10 

stated: 

“As healthcare professionals you (physiotherapist) are seeing pa�ents more frequently than 

we see them (referring to medical team) …... There are issues that maybe we don’t no�ce 

since we would not be seeing them ourselves during that period. You are seeing them and 

tackling these problems…… you call me when you no�ce a par�cular issue.” (Nurse) 

This comment was further reinforced by Par�cipant 9: “some�mes by speaking to other 

healthcare professionals (referring to the pa�ent) because they deal with the pa�ent from a different 



86 
 
angle, they might uncover a problem that was not highlighted in the medical consulta�on” (Medical 

professional). 

 As previously men�oned, a holis�c approach promotes space for discussion between HCPs 

and increases awareness. It was argued by a few par�cipants (n=4) that if HCPs work in a more 

synergis�c manner, this could possibly reduce duplica�on of work and unnecessary referrals. This 

would minimise the waste of resources and these resources could then be u�lised in a beter way and 

further improve the healthcare services offered to pa�ents. Nevertheless, a lack of communica�on 

exists between HCPs which may lead to fragmented rehabilita�on, delays of referral to the 

appropriate services and increased pa�ent frustra�on. Par�cipant 7 reinforced this argument my 

sta�ng that: “I think having a more cohesive approach would make a difference in the pa�ent 

experience, even without them (referring to the pa�ents) having to answer the same ques�on all 

over again” (OT). 

 Moreover, most par�cipants put forward their sugges�ons to further improve the care 

provided to pa�ents seen within SAMOC. Par�cipant HCPs suggested inclusion of informa�ve 

sessions for all HCPs in different healthcare sectors especially within SAMOC which may contribute to 

increased awareness on the importance of PR amongst HCPs and prevent sedentary behaviour in 

pa�ents. Furthermore, inclusion of classes for pa�ents with LC was seen as an op�on to be 

considered which may offer added value to the pa�ent care. Pa�ents within a small group can offer 

support to each other by sharing their experiences, feeling they are not alone, and consequently 

more empowered throughout their cancer pathway.   

4.2.2.4.3 Perceived effect on hospital admissions. It was perceived by most HCPs (n=9) that 

PR may aid to minimise hospital admissions in pa�ents with LC through the educa�on of both the 

pa�ents and the rela�ves/carers. Par�cipant 9 reasoned that “the fiter they (pa�ents with LC) 

become, the less hospital admissions they will have” (Medical professional). This sub-theme was 

strongly related to the management of symptoms where Par�cipant 3 said “if we’re teaching the 
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pa�ent how to control any symptoms you are actually giving an extra set of care to the pa�ent which 

can help him avoid hospital admissions as well” (PT3). Furthermore, another par�cipant con�nued by 

elabora�ng that:  

“If they are empowered to actually know the technique that they can use for beter 

breathing, breathing exercises, at that point ….it already makes it much easier, even if they 

s�ll need medical aten�on…. that wai�ng �me is not as bad as it would have been 

otherwise.” (OT) 

4.2.2.5 Maximising the efficacy of the interven�on. This theme delved into the enablers and 

barriers faced by HCPs and pa�ents vis-a-vis PR and the perceived �me to engage in PR. Hence, such 

data may contribute to improved healthcare services. This theme is further divided into two sub-

themes. 

4.2.2.5.1 Enablers and Barriers to PR. All of the par�cipants men�oned an array of 

challenges and barriers faced both by pa�ents and HCPs that affected adherence, compliance and 

referral towards PR. One of the most observed barriers was lack of knowledge amongst HCPs which 

consequently limited pa�ent’s awareness as previously men�oned. A lack of awareness and 

misinforma�on by HCPs may result in incorrect referrals or pa�ents not being referred when needed. 

Par�cipant 10 stated that: “Due to a lack of awareness of such programmes…… due to a lack of 

reminders such programmes are missed” (Medical professional).   

Hence, promo�on to help u�lise such valuable programmes is indispensable. It was 

suggested by the medical professional and other par�cipants that reminders of the existence and 

benefits of the programme, are important to improve the existent knowledge and have a ripple effect 

on the improvement of services across different health sectors and overall pa�ent care. Moreover, as 

previously men�oned by some HCPs, the role of the medical profession has a great influence on the 

pa�ent and is a strong enabler to facilitate par�cipa�on in PR. In contrast, a lack of knowledge by the 

same medical profession is a barrier.   



88 
 

Another important challenge that was men�oned by all par�cipants was the individual 

pa�ent character and a�tude which required con�nuous reinforcement and encouragement 

throughout this difficult �me. These included lack of engagement and commitment, previous ac�vity 

levels, fear of experiencing worsening of symptoms, and feelings of hopelessness and fu�lity.  Again, 

par�cipants argued that such challenges may be overcome through increased awareness and 

knowledge on PR and through reinforcement. Moreover, the fear and over-protec�on of family 

members who are not aware of the benefits of PR on the pa�ent’s HRQoL is a challenge. Increased 

trust in the HCPs and dissemina�on of knowledge would help to overcome this challenge. 

Other challenges include mul�ple hospital appointments and parking issues which are added 

burdens on the pa�ent and rela�ves. Consequently, most par�cipants (n=5) men�oned efforts 

underway to co-ordinate hospital appointments when possible. Four par�cipants men�oned limited 

human resources as a barrier and emphasized that there ought to be appropriate provision of 

resources to provide for this interven�on as it is a valuable tool for pa�ents with LC.  

It was noted by the medical professional that more younger pa�ents were being referred for 

cancer care and one has to keep in mind that the younger genera�ons may have other dependences 

such as children and work schedules that may limit them from engaging in PR. It was argued that 

flexibility for the younger genera�on is an important factor to consider in the spectrum of LC 

management and to accommodate this group of pa�ents and maximise pa�ent care.  

4.2.2.5.2 Timing of PR. A consensus between all par�cipants is that PR should be part and 

parcel of pa�ent LC treatment when referred to SAMOC for con�nuum of care. When pa�ents are 

referred for PR in the beginning of their oncological treatment, this may help maintain and slow down 

physical deteriora�on, maintain or improve HRQoL, and aid in symptom management whilst 

promo�ng independence. PR may also contribute to increased adherence to the oncological 

treatment. Par�cipant 9 stated: “It’s best to refer pa�ents at the beginning of their treatment in an 

atempt to maintain their quality of life and help them in their symptoms” (Medical professional). 
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Nonetheless, most of the par�cipants men�oned that pa�ents would s�ll benefit from PR if it 

were offered at any point during their cancer journey, though pa�ent preferences should also be 

taken into considera�on. Par�cipant 5 explained that: 

“If it’s pre-cycle (pre-oncological treatment) you’re preven�ng, if it’s in the middle you’re 

helping them get the best they can to the end and solve the side effects already undergone. 

But if it’s at the end it’s good as well because the pa�ent has undergone all the trauma 

(referring to physical deteriora�on) and you try to get him the best he can a�er the trauma. 

So, in each case you’re ge�ng the pa�ent at his op�mum.” (PT5) 

4.3 Conclusion 

 This chapter provided an overview of the results collected following a thorough data analysis 

process from both the quan�ta�ve and qualita�ve data collected. Results demonstrated significant 

improvements in the overall global health status/QoL with lessening of symptoms including fa�gue, 

dyspnoea, insomnia and pain in pa�ents diagnosed with LC following an 8-week PR programme. 

Interviews with HCPs generated themes encompassing the role of rehabilita�on and the importance 

of a holis�c care approach in the oncology se�ng. Pa�ent educa�on on physical ac�vity, symptom 

management and behavioural habits were also highlighted along with the perceived physical and 

psychological benefits. Lastly, the impact on the healthcare sector and ways to contribute to beter 

pa�ent experience and quality care were deliberated. The following chapter shall discuss in further 

detail the results obtained bringing together the aims and objec�ves of this study whilst comparing 

them to the iden�fied literature presented in Chapter 2. The strengths and limita�ons of the study 

shall also be presented in the next chapter. 
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Chapter 5: Discussion  

5.1 Introduc�on and Summary of Results 

 This chapter discusses the results obtained in this study. The results will also be compared 

with the literature presented in Chapter 2 within the context of the aims and objec�ves of this 

research as outlined in the introduc�on chapter. As far as the researcher is aware, this is the first local 

study evalua�ng the impact of PR on the HRQoL of pa�ents diagnosed with LC.  

 This study demonstrated improvements in the overall global health status/QoL and a 

lessening of symptoms including fa�gue, dyspnoea and pain in pa�ents with LC diagnosis following an 

8-week PR programme. Themes were also iden�fied encompassing the role of rehabilita�on in the 

oncology se�ng as an integrated approach involving various HCPs, pa�ents, and rela�ves/carers. PR 

has been perceived to play an important role in preserving and/or ameliora�ng HRQoL through 

pa�ent educa�on on physical ac�vity (PA), symptom management, and behavioural habits. Educa�on 

and preven�on arising from the PR were also perceived by HCPs as having a posi�ve effect on anxiety 

levels and hospital admissions. The holis�c approach which is embedded within PR has also been 

observed to contribute to beter pa�ent experience and quality of care, ensuring beter standards of 

care. However, insufficient awareness of PR was predominant and was viewed as one of the 

challenges when delivering this service to oncology pa�ents because it limits the chances of referral 

for the otherwise eligible pa�ents. 

 This chapter shall ini�ally delve into the elements of PR and its effect on the HRQoL and 

symptom management. The importance of an integrated mul�disciplinary approach shall be 

discussed followed by the barriers and enablers encountered for the implementa�on and 

par�cipa�on in PR. Addi�onally, this chapter looks into the role of PR from a public health 

perspec�ve. The benefits of PR within the ageing and working-age popula�on and its value to 

enhance pa�ent quality of care is discussed. To conclude, the strengths and limita�ons of this 

research are addressed towards the end of this chapter. 
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5.2 The role of Pulmonary Rehabilita�on in the Lung Cancer Care Pathway 

The no�on of rehabilita�on within the oncology se�ng is rela�vely new in cancer 

management but it is being given increasingly more importance. Research acknowledges that PR is a 

valuable tool within LC management. Various studies support PR/exercise-based programmes for 

improvements in physical func�on, increased exercise tolerance, and increased independence to 

beter HRQoL in LC pa�ent throughout their con�nuum of care. However, more research is 

recommended (Edbrooke et al., 2019; Ester et al., 2021; Rutkowska et al., 2019). This was also 

atested by HCPs who par�cipated in this study. These HCPs described PR as a comprehensive tool 

looking into the elements of educa�on, preven�on, suppor�ve and restora�ve care to improve 

HRQoL in pa�ents diagnosed with LC at the onset of diagnosis and beyond. These elements are also 

captured withing the Europe’s Bea�ng Cancer Plan (EC, 2021) and embedded in the Na�onal Cancer 

Plan, 2017-2021 (MFH, 2017).    

5.2.1 The Impact on Health-Related Quality of Life (HRQoL) 

 According to the Na�onal Cancer Plan, 2017-2021, due considera�on should be given to the 

quality of life of pa�ents diagnosed with cancer throughout their whole journey, from diagnosis 

onwards (MFH, 2017). Symptoms experienced by pa�ents due to the disease and/or the side-effects 

of the treatment greatly contribute to their HRQoL status and may substan�ally hinder their ability to 

perform daily living ac�vi�es and ability to live a fulfilling life to their maximum poten�al. Therefore, 

effec�ve management should address pa�ent needs in an all-encompassing manner. HCPs in this 

study opined that PR offers a structured programme in which pa�ents feel involved in their care 

process, giving them a sense of empowerment and acceptance. This is further reinforced by the 

European Partnership for Ac�on Against Cancer (EPAAC) where the pa�ents’ role is being given 

increased recogni�on in their care process, and pa�ent-centred cancer rehabilita�on programmes as 

well as self-management programmes are being encouraged along with wide-ranging social support 

(Albreht et al., 2015). In addi�on, various studies (Edbrooke et al., 2019; Rutkowska et al., 2019) 
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argue that PR/exercise-based programmes offer guidance and support on symptom management and 

assist pa�ents in health behavioural changes.  

Lee (2021) also demonstrated consistent results similar to our study with regard to 

ameliora�on in HRQoL, improved func�onal capacity, and muscle strength. Most par�cipants in this 

study who are physiotherapists by profession atested to the importance of helping the pa�ents 

maintain muscle strength, improve lung func�on, increase exercise tolerance and prevent fast 

deteriora�on in their HRQoL. This is supported by Rutkowska et al. (2019) and Quist et al. (2020) who 

observed significant improvements in muscle strength following the interven�on sugges�ng that 

pa�ents with LC would benefit from PR/exercise-based programmes as part of their cancer 

management.  

5.2.1.1 Effects on HRQoL at Different Stages of the Cancer Journey. Following an 8-week PR 

programme, this research revealed sta�s�cally significant improvements in the global health 

status/QoL domain (p=0.03) as assessed through the EORTC-QLQ-C30 ques�onnaire, with increased 

benefits in the physical (p <0.001), emo�onal (p=0.005) and social func�oning domains (p=0.025). 

These findings differ from those reported by Dhillon et al. (2017) who report no improvements in 

HRQoL when using the EORTC-QLQ-C30 and LC-13 reported outcome measures. In our research 

study, 79% of the pa�ents had been diagnosed with advanced LC (stage III/IV). Dhillon et al. (2017) 

also inves�gated the effects of an 8-week programme of PA in pa�ents with advanced LC (stage 

III/IV). 

The incongruency in the results observed between the two studies may be atributed to the 

�me in which the PR was ini�ated in the pa�ent care pathway. In this study, all pa�ents were 

concurrently undergoing SACT and/or radiotherapy except for one pa�ent, whilst Dhillon et al. (2017) 

recruited their pa�ents a�er the comple�on of their ac�ve treatment. Other studies (Lehmann et al., 

2023; Licht et al., 2021) report beter outcomes in HRQoL in cancer survivors when rehabilita�on is 

ini�ated a�er comple�on of ac�ve treatment. Despite Dhillon et al. (2017) recrui�ng their 
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par�cipants more than or equal to 4 weeks a�er comple�ng chemo-radiotherapy, pa�ents may have 

started engaging in recrea�onal PA and/or have got accustomed to their current health status during 

this �me period. Thus, outcomes arising from PR may have been less favourable.  

On the other hand, in our study, pa�ents may have been s�ll adap�ng to their disease and 

the treatment side-effects. Rehabilita�on during this vulnerable period may have helped to slow 

deteriora�on in physical func�on, and mi�gate worsening of symptoms. Therefore, during this �me, 

rehabilita�on may have contributed to the improvements observed in the func�oning domains and 

overall global health status/QoL. Furthermore, studies conducted by Ester et al. (2021) and Payne et 

al. (2018) document that exercise interven�ons during oncological treatment in pa�ents with 

advanced LC demonstrated no significant decline (Ester et al. 2021) but rather showed improvement 

(Payne et al. 2018) in HRQoL.  

5.2.1.2 Effects of Home-base Versus Hospital-based Programmes. The se�ng of the 

interven�on may play a role on the desired outcomes. Edbrooke et al. (2019) demonstrated 

sta�s�cally significant benefits in HRQoL favouring the interven�on group following an 8-week home-

based PR programme a�er 6-months (p=0.005) but not at 9-weeks on commencement of this 

interven�on. Pa�ents were monitored through two telephone calls per week to review the exercise 

programme and for symptom management a�er the 8-week programme. Beyond the 8-weeks, 

exercise intensity was gradually increased, and this may have contributed to the posi�ve affect seen 

in HRQoL at 6-months. In contrast, in our study, PR was conducted within the physiotherapy 

department at SAMOC. Pa�ents par�cipa�ng in PR were supervised, monitored, con�nuous 

encouragement was provided, and exercises were progressed accordingly. These factors may have 

affected outcomes following 8-weeks of PR favouring the interven�on.  

Through our study and other studies (Ester et al., 2021; Lee et al., 2021) one can deduce that 

a progressive exercise-based programme conducted within the hospital/out-pa�ent se�ng may be 

correlated with increased improvements in the overall global health status and HRQoL. Moreover, an 
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8-week supervised PR programme is suggested to be adequate to observe changes. Hospital/out-

pa�ent se�ngs offer a posi�ve environment and a source of encouragement to pa�ents whilst 

providing the opportunity for early interven�on to op�mise func�on during their cancer care 

(Dennet et al., 2021). Nonetheless, home-based PR seems safe and feasible for pa�ents with 

advanced LC and an opportunity for those who wish to engage in PA without disrup�ng their daily 

lives (Edbrooke et al., 2019; Payne et al., 2018). Likewise, safety was also discussed amongst the HCPs 

in our study who viewed PR as safe because it is individualised and supervised by a physiotherapist. 

5.2.2 Symptom Management   

Pa�ents with cancer frequently experience symptoms such as breathlessness, cancer related 

fa�gue (CRF), and pain which may increase during SACT and/or radiotherapy. These may influence 

pa�ents’ abili�es to maintain physical func�on and have a nega�ve impact on HRQoL (Ester et al., 

2021; Rosero et al., 2020).  

5.2.2.1 Breathlessness. Evidence suggests that PR may assist pa�ents to control their 

symptoms in par�cular shortness of breath (Rutkowska et al., 2019; Saetan et al., 2020). A 

physiotherapist in our study stated that pa�ents may deny any symptoms such as breathlessness on a 

daily basis because they lead a sedentary lifestyle. However, they may complain of shortness of 

breath on exer�on such as when going up a flight of stairs. This may be atributed to the fact that 

pa�ents may have adjusted their lifestyle to fit their current condi�on by limi�ng themselves to any 

type of PA. Moreover, fear of worsening symptoms upon minimal exer�on was men�oned by HCPs 

within our study which further contributes to a sedentary lifestyle with increased symptoms on 

minimal physical effort. 

Differing findings exist within our study when evalua�ng dyspnoea using the EORTC-QLQ-C30 

and EORTC-QLQ- LC29 pa�ent reported outcome measure. A significant improvement was observed 

in the EORTC-QLQ-C30 dyspnoea score (p=0.018) and non-significant improvement in the EORTC-

QLQ-LC29 shortness of breath score (p=0.399). This discrepancy may have resulted due to the fact 
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that in the EORTC-QLQ-C30 ques�onnaire, the ques�on related to shortness of breath was general: 

‘were you short of breath during the past week?’. Since the ques�onnaires were conducted within 

the physiotherapy department, pa�ents may have replied to the ques�on in rela�on to exercise 

which may have affected the results observed. Whilst in the EORTC-QLQ-LC29, three specific 

ques�ons on shortness of breath while res�ng, walking and climbing stairs were asked. In the later, 

ques�ons were more specific and pa�ents may have related more to the physical func�on in 

ques�on. However, the significant improvement in dyspnoea noted in the EORTC-QLQ-C30 suggests 

that shortness of breath is a symptom that nega�vely impacts pa�ents’ HRQoL. This is reinforced by 

the HCPs who perceived breathlessness as a major symptom affec�ng pa�ents’ HRQoL and viewed PR 

as an opportunity to manage such debilita�ng symptoms. Moreover, Rutkowska et al. (2019) and 

Saetan et al. (2020) demonstrated significant improvements in dyspnoea using the Borg Dyspnoea 

Scale (p=0.04) and Cancer Dyspnoea Scale (p<0.05) respec�vely sugges�ng that PR/exercise-based 

programmes equip the pa�ent with coping skills to manage shortness of breath, delays exacerba�ons 

and promotes self-efficacy.   

5.2.2.2 Insomnia, Fa�gue, Coughing and Pain. In our study, sta�s�cally significant 

improvement in fa�gue (p=0.044), pain (p=0.013), and insomnia (p=0.002) were observed following 

an 8-week PR programme. Similarly, Ester et al. (2021) reported highly sta�s�cally significant 

improvements in fa�gue (p<0.001) and energy levels (p<0.001) a�er a 12-week exercise interven�on. 

However, the study conducted by Dhillon et al. (2017) contradicts these findings as no significant 

difference (p=0.62) between the interven�on group and control group was observed in fa�gue levels. 

Addi�onally, in our study no significant improvements were demonstrated in coughing (p=0.073). This 

could be due to the fact that some pa�ents were receiving radiotherapy treatment which may induce 

coughing as one of its side-effects.  

In our study, improvement in pain was observed in both EORTC ques�onnaires which 

reinforces the posi�ve effect of PR in rela�on to the pain experienced by the pa�ent. Decreased 

general pain (p=0.013) was established in the EORTC QLQ-C30 and lessened pain in arm/shoulder 
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(p=0.008) and pain in other parts of the body (p=0.021) were observed in the EORTC QLQ-LC29. 

However, since radiotherapy is administered over the chest area this may have contributed to no 

improvements to pain felt in the chest (p=0.142) in this study. 

5.2.2.3 Self-Management. According to the EPAAC, a cancer rehabilita�on programme should 

incorporate and support self-management programmes (Albreht et al., 2015). Edbrooke et al. (2020) 

stated that HCPs perceived PR as an opportunity to offer guidance and support on how to self-

manage symptoms. Physiotherapists in our study perceived PR as a means of educa�ng pa�ents 

about how their body can adapt to their current health status. This is an opportunity to provide 

guidance on how to safely and gradually increase exercise intensity to improve their physical func�on, 

exercise tolerance and overall HRQoL. Hence, striving to live an independent life within their current 

limita�ons as far as possible.  

5.2.2.4 Psychological Benefits. Educa�ng pa�ents on symptom management has an added 

value on the pa�ent’s psychological well-being. Most HCPs interviewed in our study emphasised the 

importance of teaching pa�ents about symptom management, mainly on coping strategies for 

shortness of breath and how to control their anxiety levels. However, reference was also made to the 

need to refer pa�ents to the psychology team within the oncology hospital if required. In congruence 

with the qualita�ve part of this study, a sta�s�cally significant improvement in the emo�onal 

func�oning score (p=0.005) and fear of disease progression score (p=0.005) was observed in the 

pa�ent reported outcome measurements. These findings further reinforce that PR has a posi�ve 

effect on the pa�ent psychological well-being. Suppor�ng these outcomes, Quist et al. (2020) has also 

demonstrated significant reduc�on in anxiety (p=0.02) and depression (p=0.01) following a 12-week 

interven�on programme.  

Addi�onally, in our study, PR has been iden�fied as a link between the pa�ent, and other 

HCPs promo�ng an all-inclusive care approach which may contribute to increased compliance in their 

cancer care and further support for their rela�ves/carers. Family members may perceive exercise to 
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be contraindicated for their rela�ves with LC due to the fear of worsening of symptoms (Granger et 

al., 2018; Payne et al., 2018). This was also reported in our study by most HCPs from pa�ents under 

their care. Thus, constant support and reassurance for rela�ves/carers on the benefits of PR is 

fundamental. Family members and friends should be seen as a vehicle to encourage pa�ents to 

par�cipate in PR.   

5.2.3 A Cultural Shift to Oncology Rehabilitation 

In this study, respondents men�oned elements that revolve around the defini�on of 

oncology rehabilita�on, defined as a suppor�ve programme that aims to maximise pa�ent 

independence, increase func�on and improve HRQoL following diagnosis and beyond (Mayer & 

Engle, 2022). Literature advocates that exercise in cancer care should be a standard part of cancer 

care and PR should be made available as a valuable component in the management of LC (Granger et 

al., 2018; Piloto et al., 2022). Granger et al. (2018) describes the inclusion of PR/exercise-based 

rehabilita�on in LC care as a posi�ve cultural shi�. Rehabilita�on objec�ves within a surgical ward is 

driven by the push to facilitate discharge while a poor outlook persists towards exercise and 

rehabilita�on in the oncology se�ng especially with end-stage metasta�c LC undergoing pallia�ve 

treatment (Granger et al., 2018).  

5.2.3.1 A Mul�disciplinary Approach. A mul�dimensional and biopsychosocial care approach 

is important in LC pa�ents and across all types of cancer to improve efficacy to PA (Grander et al., 

2018). Payne et al. (2018) emphasise the importance that HCPs must understand the mul�factorial 

factors influencing pa�ent mo�va�on to engage in an exercise-based programme, and the need to 

increase their awareness for beter pa�ent care. Hence, lack of mul�disciplinary involvement may 

contribute to inadequate support and responsiveness to pa�ents’ and carers’ needs (Granger et al., 

2018; Payne et al., 2018).  

All the above was echoed in the findings of our study and supported in the joint ac�on of the 

EPAAC (Marin-Moreno et al., 2013). Moreover, similar to our findings, in a qualita�ve study by 
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Granger et al. (2018), physiotherapists emphasised that a two-way communica�on between the 

physiotherapist and the mul�disciplinary team is valuable and may contribute to a spill-over effect to 

facilitate referrals to other services across different healthcare se�ngs from which the pa�ent may 

benefit (Granger et al., 2018).  

5.3 Barriers and Enablers towards Pulmonary Rehabilita�on 

 PR has been recognised as filling a large service gap within the healthcare service (Granger et 

al., 2016) and narrowing this research-to-prac�ce gap to improve pa�ents’ health outcomes is always 

challenging.  

5.3.1 Lack of Awareness and Communication 

This study has iden�fied various challenges for the PR programme, but one of the most 

predominant barriers is lack of informa�on and knowledge amongst the HCPs. This includes a lack of 

knowledge on what PR entails, and the benefits that can be gained by pa�ents (Granger et al., 2018; 

Payne et al., 2018; Piloto et al., 2022). Decreased awareness amongst HCPs acts as a barrier for 

referral to available programmes and limits discussion about PR with the pa�ent. Similarly, in our 

study, low levels of awareness amongst the HCPs within the oncology hospital was noted by all the 

HCPs par�cipa�ng in the study. As one physiotherapist stated, few HCPs have the knowledge that PR 

is being offered within SAMOC. This lack of knowledge may also reflect the lack of communica�on 

between different HCPs and across different healthcare se�ngs. Thus, increased awareness ought to 

be reinforced within the oncology hospital and across different healthcare sectors, so that 

professionals and pa�ents are more educated and empowered throughout their care pathway. This 

aspect is also reflected in the Na�onal Cancer Plan, 2017-2021. 

Evidence suggests that pa�ents with LC are willing to receive advice and recommenda�ons 

about exercise and how to manage their symptoms (Edbrooke et al., 2020; Payne et al., 2018). 

Likewise, from a local study, pa�ents with LC showed interest in par�cipa�ng in an exercise 

programme during their cancer care (Azzopardi, 2020). Hence, in order to enable op�mum quality of 
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care, facilitate �mely access to PR and meet standards of care, it is important to tackle the barriers 

affec�ng the delivery of PR service, primarily by facilita�ng dissemina�on of knowledge amongst 

HCPs and pa�ents. 

Addi�onally, various studies (Granger et al., 2018; Piloto et al., 2022) showed that 

encouragement and reinforcement by the HCPs, especially the oncologists, was perceived as an 

important enabler to promote par�cipa�on and increase adherence to PR. The medical professional 

represents a par�cularly powerful tool to directly influence pa�ent behaviour (Payne et al., 2018; 

Piloto et al., 2022). The idea of pa�ents giving more weight to the oncologist’s advice was men�oned 

by almost all the HCPs in our research study. Granger et al. (2018) and Piloto et al. (2022), reported 

that the medical professional/oncologists have litle �me to include informa�on related to the 

importance of PA during their consulta�on and physiotherapists were perceived to be the best 

profession to deliver this message effec�vely. Contrary to the literature, the medical professional 

par�cipa�ng within this study recommended that reminders about the services offered and the 

pa�ent eligibility criteria would be ideal to help keep such beneficial services in mind and to ensure 

that referrals happen when indicated. Thus, apart from having a strong influence on the pa�ent, the 

medical professional can be seen as an enabler towards PR and improving compliance by increasing 

familiarity with the programme.  

Furthermore, HCPs within our study men�oned the role of the nurse navigator as the 

common link between physiotherapist and pa�ent to introduce the programme and refer pa�ents 

appropriately. This con�nues to highlight the importance of a mul�disciplinary approach within the 

LC care pathway in order to offer beter comprehensive care. 

5.3.2 Time of Intervention 

 LC is frequently associated with a rapid deteriora�on in physical and pulmonary func�on 

(Granger et al., 2016). Thus, the �ming of the interven�on is a factor that has been perceived to be 

important for pa�ents with LC within the literature (Edbrooke et al., 2019; Granger et al., 2018) and 
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this study. According to EPPAC, a personalised rehabilita�on plan should already be introduced by the 

�me the pa�ent ini�ates SACT and/or radiotherapy treatment (Albreht et al., 2015). However, HCPs 

within our study opined that pa�ents benefit from PR at any stage, be it prior to, during or a�er 

cancer treatment in terms of preven�on, symptom management and promo�ng physical 

independence and autonomy.  

Edbrooke et al. (2020) also discussed that fear of exacerba�ng symptoms while par�cipa�ng 

in a PR programme was challenging, and it may also contribute towards pa�ents not par�cipa�ng in 

the programme. In this study, one of the pa�ents dropped off because of increased chemotherapy 

and radiotherapy side-effects. Nevertheless, outcomes showed improvements in side-effects of 

treatment (p=0.001). Therefore, it is important to weigh the advantages and disadvantages 

associated with the PR programme at each stage of the disease trajectory to determine the ideal �me 

to enrol pa�ents within the PR programme and op�mise benefit.  

5.3.3 Healthcare Facilities and Resource Use 

 Another barrier that was viewed as hindering pa�ent par�cipa�on in PR within the literature 

review was the lack of resources, services availability and capacity, as well as undefined referral 

pathways (Granger et al., 2018; Piloto et al., 2022). In this study, the occupa�onal therapist, clinical 

social worker and physiotherapists men�oned that human resources limita�ons can have a nega�ve 

effect on the availability of such a valuable service. At the European level, an evalua�on of the 

available healthcare workforce is recommended to assess how to op�mise use of resources in view of 

the projected demographic changes and associated changes in the cancer burden for improved 

standard of care (Albreht et al., 2015; Mar�n-Moreno et al., 2013).   

5.4 A Public Health Perspec�ve  

Efforts to improve cancer care pathways are being increasingly priori�sed at a European 

Union level and at a global level through various agencies. Ac�ons to minimise the burden of LC on 

the health system should span the en�re disease pathway. This includes primary preven�on, 
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secondary preven�on and earliest possible diagnosis, treatment choices, ter�ary preven�on and 

pallia�on, survivorship, and end-of-life care (as applicable according to the pa�ent’s clinical and social 

situa�on) by improving HRQoL wherever possible (EC, 2021, 2021b). Efforts should be made at all 

levels of the health system leadership and public policy, and at both the secondary healthcare and 

community care levels (Zhang et al., 2021). 

5.4.1 Health-Related Quality of Life as a Health Indicator in Cancer Care 

Literature exploring the impact of PR/exercise-based interven�ons on the HRQoL of pa�ents 

diagnosed with LC from a public health perspec�ve is rather limited. However, with any type of 

cancer, improvement in pa�ent experience and HRQoL was one of the iden�fied objec�ves within the 

Europe’s Bea�ng Cancer Plan, 2021 (EC, 2021). This plan is closely linked to the EU Mission on Cancer 

(EC, 2021b) and objec�ves are reflected in the Na�onal Cancer Plan, 2017-2021 (MFH, 2017). 

Because of the disease and the treatment complexity, pa�ents o�en require prolonged and repeated 

healthcare services and support. According to the Na�onal Cancer Plan, pa�ents, their rela�ves and 

society as a whole value HRQoL, pa�ents’ experience, and care at a level that is equal or even higher 

than survival. Even though survival is a crucial outcome measure in cancer control services, the 

above-men�oned outcomes merit special considera�on within the cancer plan pathway (MFH, 2017).  

Furthermore, literature does support inves�ga�on of HRQoL to evaluate aspects of the health 

system performance (Kaplan & Hays, 2022). Outcome measures assessing HRQoL have been 

recognised as essen�al tools to evaluate health interven�ons (Kaplan & Hays, 2022) and an important 

source of health informa�on (Albreht et al., 2013).  

5.4.2 Catering for Demographic changes in the Population  

Healthcare services, including cancer services, need to take into account the rapid changes in 

the popula�on socio-demographics that can impose increase in costs and increased disease burden 

on the health system, the pa�ent and society (MFH, 2022). People are living longer, and the age 

profile of society is rapidly developing. According to the WHO (2022b) the propor�on of the world’s 
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popula�on over 60 years is expected to increase from 12% to 22% between 2015 and 2050. In Malta, 

the demographic projec�ons are being an�cipated to increase at a fast rate with life expectancy at 

birth to increase to 85.1 and 89.1 years for men and women respec�vely by 2060 (Albreht et al., 

2015).  

Moreover, the ageing popula�on is resul�ng in an ever-increasing incidence of cancer, where 

it is being projected that cancer incidence is expected to approach 3270 annually by 2040 with 1890 

and 1380 for males and females respec�vely (Wild et al., 2020). Thus, the popula�on of people who 

will be diagnosed with cancer, who need care and live with and beyond cancer is expected to 

con�nue increasing in substan�al numbers. Locally, based on 2020, LC cases are projected to increase 

to 191 and 52 for males and females respec�vely by 2040 (NSO & Malta Na�onal Cancer Register, 

personal communica�on, August, 2023). This may contribute to long-term psychosocial needs and 

increased interest in issues revolving around the HRQoL of cancer pa�ents and survivors in a 

comprehensive approach (Albreht et al., 2015; Mar�n-Moreno et al., 2013). Therefore, as most HCPs 

within our study argued, having a sustainable number of human resources to adequately support 

cancer services is fundamental. Wai�ng lists for health services for this vulnerable popula�on can be 

expected to increase if the present limita�ons if human resources are not addressed.  

The new na�onal Health Work Force Strategy, 2022-2030, is promo�ng innova�ve ways of 

work and suppor�ng the staff to enhance effec�veness and efficacy (MFH, 2022b). In view of scarce 

resources, policymakers should also iden�fy areas which offer increased benefits in cancer care and 

improved pa�ent experience. Furthermore, increased aten�on should also be given to the aspect of 

HRQoL in survivorship planning when alloca�ng resources (Albreht et al., 2015; Mar�n-Moreno et al., 

2013). 

5.4.2.1 The Physical Inac�vity Cycle and Frailty Status. LC incidence increases with age. A 

considerable rise is observed in people over sixty years of age predominantly in men (Malta Na�onal 

Cancer Register, 2023). LC may contribute to increased dependence and deteriora�on of HRQoL in old 
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age. The need to map health and long-term care needs is important especially within the elderly 

cohort of an ageing popula�on. Hence, the aim should be on re-integra�ng pa�ents back to the 

community wherever possible, to regain their autonomy as much as possible and focus on means to 

safeguard sustainability of the healthcare system (Albreht et al., 2015; MFH, 2022).  

Avoidance of symptom triggering factors especially PA due to fear of increased 

breathlessness, fa�gue and other symptoms promotes a vicious cycle of inac�vity. This results in loss 

of muscle mass and func�on which further contribute to physical deteriora�on, and worsening of 

symptoms on minimal exer�on (Scalabrin & Caporossi, 2016). Older adults are increasingly viewed as 

ac�ve contributors to their families and the whole of society (WHO, 2002). Therefore, within an age-

integrated society providing health services that contributes to improved HRQoL, increased 

independence and decreased burden on families and society is vital. This contributes to the role of PR 

and exercise in LC pa�ents to slow physical decline and maximise or restore physical status and 

HRQoL before, during and following SACT and/or radiotherapy treatment.  

Within our study, HCPs referred to the physical inac�vity cycle and its associa�on with the 

pa�ent current co-morbidi�es, decreased HRQoL and increased burden experienced by their 

rela�ves/caregivers and social care systems. HCPs emphasised the importance of PR at different 

stages of the disease pathway and most HCPs asserted that PR is an essen�al tool to prevent a 

sedentary lifestyle. However, due to a lack of awareness amongst HCPs on the benefits of PR in the 

oncology se�ng, pa�ents are o�en not referred for rehabilita�on un�l pa�ents have physically 

deteriorated and experience symptoms (Granger et al., 2018).  

The physical inac�vity cycle is strongly linked to the cycle of frailty (Tolley et al., 2021; Zhao et 

al., 2022). Frailty is a major public health problem for today’s ageing popula�on. Frailty is defined as a 

complex geriatric state of physiological decline, characterised by increased vulnerability to adverse 

health outcomes and is independent of age (Thillainadesan et al., 2020). The cycle of frailty results 

from prolonged sedentary lifestyle leading to sarcopenia and consequently decreased muscle 
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strength and VO2max (maximum rate of oxygen atainable during physical exer�on) (Clegg & Young, 

2011).  Frailty leads to further decreased physical performance and PA which reinforces the benefits 

of PR within the oncology se�ng especially with pa�ents experiencing oncology-related pulmonary 

insufficiency. Moreover, Mar�nez-Velilla et al. (2021) demonstrated a reversal of frailty effects in 

21.1% of the twenty-one pa�ents enrolled in the interven�on group measured by the Fried scale 

(Fried et al., 2001) a�er a 10-week programme. These pa�ents were diagnosed with NSCLC and were 

on ac�ve treatment similar to our study.  

5.4.3 The Working-age Population 

 Focus on rehabilita�on should not only be limited to the elderly but should spread over all 

age groups and all cancer types. In our study, the medical professional stated that increasingly more 

younger pa�ents are being diagnosed with LC. The physical and psychological effects that the pa�ent 

may experience during their cancer journey may impede their ability to work and remain in 

employment with the consequent collateral effects throughout society. Hence, a strong social and 

economic incen�ve lies within this cohort due to decreased produc�vity, loss of wages and increased 

demands on healthcare and social services (Albreht et al., 2015; MFH, 2017). This is yet another 

reason why rehabilita�on should be promoted to target work-related issues to aid pa�ents return to 

work, remain economically viable and resume ac�vi�es they carried out prior to diagnosis.     

5.4.4 Moving Towards a Vertical or Horizontal Approach to Healthcare Services 

Of interest, in our study, one HCP opined that PR is not solely beneficial for pa�ents with LC 

but also for pa�ents with other cancer diagnosis experiencing oncology-related pulmonary 

insufficiency. Due to the cancer proximity to the lungs and/or the side-effects experienced by the 

pa�ent receiving SACT and/or radiotherapy, PR may provide addi�onal support to the pa�ent in 

terms of symptom management and overall HRQoL.  

The impact on the whole society and on the health system may depend on the approach 

chosen for the delivery of healthcare services. The delivery of PR may be levered by either a ver�cal 
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or horizontal approach. The ver�cal approach refers to when the interven�on is delivered to pa�ents 

with a specific disease such as LC, while the horizontal approach is more comprehensive and seeks to 

expand the interven�on to also benefit pa�ents with different cancer types (Kirwin et al., 2022). An 

opportunity cost exists between the ver�cal and horizontal approach. However, ideally the horizontal 

approach should be favoured as pa�ents with diagnoses other than LC experiencing oncology-related 

pulmonary insufficiency may also benefit from such an interven�on when recommended. This may 

contribute to the facilita�on of an increased number of pa�ents to return to work or remain 

economically viable and live within the community.  

A horizontal approach may result in a substan�al influx of pa�ents and increased demand on 

the healthcare services which will necessitate support by an adequate number and op�misa�on of 

resources, exper�se and facili�es to allow for a resilient expansion for service provision. Barriers such 

as finite resources should be considered when developing clinical services and policies as a step 

towards providing pa�ents with improved quality care. This will allow for a horizontal coordinated 

integra�on with different HCPs and healthcare services. Furthermore, EPAAC, advocates that 

although challenging, it is impera�ve to strive for a seamless care pathway (Mar�n-Moreno et al., 

2013).    

5.4.5 Health Behavioural Changes in LC Patients 

Improving HRQoL ought to be an important service aim throughout the cancer con�nuum. 

Ideally, behavioural change strategies are incorporated to assist in achieving a sustainable increase in 

physical ac�vity along with nutri�onal advice and smoking cessa�on support (Granger et al., 2018).  

5.4.5.1 Smoking Behaviours. Dunn et al. (2017) argues that there is a strong s�gma linking a 

smoking lifestyle and LC pa�ents. Hence, pa�ents may blame their smoking habits for their disease. 

Furthermore, this health-related s�gma might prevent pa�ents from seeking early medical aten�on 

and support throughout their cancer care (Dunn et al., 2017). The causal rela�onship between LC and 

smoking habits was established by Doll and Bradford-Hill in 1950s (Doll & Bradford, 1950). Their work 
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was a milestone in this field and more research con�nues to support their findings (Lee et al., 2012; 

Lewandowska et al., 2022). Within the literature, behaviour changing strategies including smoking 

cessa�on were deemed as important components and were provided as part of the PR/exercise-

based programme (Granger et al., 2018).   

Smoking cessa�on is an integral part of cancer survivorship, as smoking has a nega�ve impact 

on cancer-related health outcomes (Eng et al., 2020). Symptoms such as shortness of breath may be 

more severe as a result of the long-term �ssue damage caused by smoking (Lu et al., 2018). PR 

should be seen as an opportunity to educate pa�ents and refer to other healthcare services 

accordingly. In our study smoking was also men�oned as a contribu�ng factor to LC and HCPs 

emphasised that PR was a valuable tool to aid pa�ents to stop or at least decrease smoking 

behaviour.  

5.4.5.2 Promo�ng Physical Ac�vity. Educa�ng pa�ents towards increased PA has also been 

considered as an important factor by HCPs within our study especially in older adult pa�ents who 

may have other exis�ng co-morbidi�es. Nevertheless, most LC pa�ents are diagnosed in the 

advanced stages and most of the pa�ents would have already been nega�vely impacted by symptoms 

and deteriora�on in their general condi�on and HRQoL prior to the ini�a�on of any cancer treatment 

(Kartolo et al., 2016). However, evidence suggests that LC pa�ents can safely par�cipate in PR and 

exercise-based programmes at any stage of their disease trajectory and during oncological treatment 

(Rutkowska et al., 2019).  

5.4.6 Enhanced Patient Quality of Care 

A growing consensus exists across the European healthcare ins�tu�ons suppor�ng 

comprehensive cancer care plans to help minimise pa�ents’ unmet needs and promote higher quality 

care. Cancer services should ideally integrate the pa�ents’ needs and perspec�ves to alleviate and 

improve HRQoL, and increase compliance and pa�ent sa�sfac�on in all disease phases (MFH, 2017; 

Mar�n-Moreno et al., 2013). The needs and preferences of their rela�ves/carers should also be 
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considered. It is important to keep in mind that the health system and healthcare services cannot 

func�on at their op�mum when independent of each other. An integrated care plan offers joint 

responsibili�es for all the healthcare professions involved and envisions the pa�ent at the centre of 

the care process. Greater considera�on should be given to the availability of the right number and 

breadth of resources including human resources with the right skills to ameliorate pa�ent care and 

health outcomes (MFH, 2022). 

Improved pa�ent HRQoL and striving to achieve maximal func�on and independence 

throughout their cancer journey may contribute to reduce the number of hospital re-admissions 

(Mar�nez-Vellilla et al., 2021). The medical professional par�cipa�ng in this study perceived PR as an 

aid that may help pa�ents with LC to minimise their hospital admissions (number and also length of 

stay). Addi�onally, the occupa�onal therapist stated that educa�ng the pa�ent on breathing exercises 

and symptom management may help decrease anxiety levels in pa�ents who s�ll require medical 

aten�on.  

In a secondary analysis by Mar�nez-Velilla et al. (2021) of Rosero et al. (2020) study, a 

sta�s�cally significant difference between groups in the frequency of LC pa�ents requiring emergency 

admission one year post interven�on (p=0.03) was observed resul�ng in poten�ally minimising the 

burden on the emergency department. In this study, most HCPs commented that the benefits of 

exercise and pa�ent educa�on on symptom management and behavioural changes may also improve 

referrals to appropriate services when required and in a more proac�ve manner. Furthermore, EPAAC 

and the Na�onal Cancer Plan, 2017-2021, supports early access to rehabilita�on is important as it can 

facilitate reduc�on in emergency admission and enable a faster home discharge (Albreht et al., 2015; 

MFH, 2017).  PR may be viewed as an opportunity to support pa�ents throughout their care journey 

with the aim to maximise and retain independence as far as possible.  

5.4.6.1 Transfer of Knowledge into Prac�ce. Cancer research is one of the cornerstones of 

overall cancer management, but knowledge transfer is limited (Albreht et al., 2015; Mar�n-Moreno 
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et al., 2013). Evidence on the effec�veness of PR in pa�ents diagnosed with cancer is increasing but it 

is s�ll underu�lised in clinical prac�ce (Granger et al., 2018). The Na�onal Health System Strategy 

(NHSS), 2023-2030, acknowledges the importance of transla�ng evidence into prac�ce within the 

health sector. It offers direc�on for cri�cally added value to improve healthcare delivery and 

implementa�on of enhanced healthcare services. Connec�ng current evidence with the provision of 

healthcare services provides the opportunity to improve standards of care and enhance the overall 

performance of the health system. One example proposed by the NHSS is to increase case 

managers/nurse navigators for different disease groups and the development and introduc�on of 

pa�ent reported outcomes and experience measures (MFH, 2022). Hence, pa�ent reported outcome 

measures evalua�ng HRQoL, similar to the EORTC ques�onnaires, may be u�lised as key performance 

indicators when implemen�ng PR thus contribu�ng to beter standards of care.  

5.5 Strengths, Limita�ons and Biases of the Study 

As with all research studies, this study has its strengths and limita�ons. The researcher 

employed a triangula�on approach by using a mix-method research design to combine the strengths 

of one method with the weaknesses of the other method. The qualita�ve approach was employed to 

enrich the quan�ta�ve aspect of the research study, thus increasing reliability and validity of the 

study. Moreover, the ques�onnaires u�lised within the study, EORTC-QLQ-C30 and QLQ-LC29, are 

validated research tools that are widely used to assess the HRQoL in cancer pa�ents contribu�ng to 

further increase in reliability and validity of the results.  

Another strength iden�fied in the study was that PR was conducted within the oncology 

hospital. This factor may have contributed to increased pa�ent adherence throughout the PR 

programme. Moreover, the researcher performed a pilot study to enhance the quality of the research 

tools used and the pa�ent outcome measures were administered solely by the researcher to ensure 

consistency in all ques�ons asked. 
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The sample size recruited in the quan�ta�ve aspect of the study was small which limits 

generalisability of the findings. In 2021, an average of 8 pa�ents per month were referred for PR at 

SAMOC. Thus, all pa�ents diagnosed with LC who were referred for PR programme at SAMOC were 

assessed for eligibility and invited to par�cipate in this arm of study during the data collec�on period. 

This was regarded as crucial to determine the representa�veness and wider applicability of the 

findings. Pa�ent with LC diagnosis who were not eligible for the PR programme were s�ll offered 

modified treatment session according to their needs. The majority (79%) of the pa�ents were 

diagnosed with stage III/IV LC resul�ng in decreased variability in the par�cipants. However, this 

factor gave an opportunity to explore the effects of PR on the most common stages of LC at diagnosis 

currently registered in Malta. Time constrains was another limita�on encountered during this study 

as only four months were dedicated to data collec�on keeping in mind that the dura�on of the PR 

programme is eight weeks. 

The researcher conduc�ng this study acknowledges the ac�ve role in the area of exercise and 

the oncology se�ng, therefore, interviewer bias towards exercise may have influenced par�cipants’ 

responses and led to social-desirability bias. Hence, the researcher explained to the par�cipants the 

importance of answering ques�ons with their own personal views. Addi�onally, most of the HCPs 

(60%) who par�cipated in the study were physiotherapists which could have led to informa�on bias. 

Moreover, recall bias may have occurred during the interviews with the HCPs. Atempts to mi�gate 

this constraint were employed by asking the same ques�on in different ways to the same interviewee 

to gain one response. Furthermore, triangula�on helped to mi�gate limita�ons arising from the 

individual approaches employed to ensure neutrality of the research findings and their 

interpreta�ons. Another respondent bias that may have occurred include the misunderstanding of 

ques�ons by pa�ents and HCPs. This was countered with the pilot study that assessed the level of 

clarity of the ques�ons being asked. 

Lastly, the researcher made every effort to rigorously follow ethical procedures so as to 

protect the pa�ents’ and the HCPs’ confiden�ality throughout every stage of the research process.  
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5.6 Conclusion 

This chapter deliberated the findings of this study and compared them to the current 

literature to gain a wider picture on the impact of PR within the oncology se�ng and from a public 

health perspec�ve. PR has been acknowledged to assimilate an all-inclusive approach that 

contributes towards enhanced HRQoL, improved health outcomes, beter healthcare standards and 

quality care and efficient use of healthcare resources. Iden�fied strengths and limita�ons of this 

research were also discussed. The final chapter shall provide an overview of the key findings of the 

study and explore whether the study objec�ves were met. In addi�on, recommenda�ons on possible 

lines of ac�on and further research are presented and discussed.    
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Chapter 6: Conclusion and Recommenda�ons 

6.1 Introduc�on 

 This chapter presents a summary of the key findings of the study on the effect of PR 

programme on LC pa�ents as well as the impact of PR on the health management and healthcare 

services and health systems. Based on the findings and discussion of this research, recommenda�ons 

for the incorpora�on of PR in the cancer care services, public health and health systems 

management, and healthcare service improvements are included in this chapter. Further 

recommenda�ons are also detailed for future research in this domain to encourage more studies 

within the oncology se�ng to offer beter quality care and pa�ent outcomes and to evaluate how to 

con�nuously improve the efficient and effec�ve use of the healthcare resources available through the 

inclusion of innova�ve programmes such as PR. 

6.2 Key Findings  

This study inves�gated the impact of PR within the oncology se�ng and its influence on 

HRQoL of pa�ents living with LC throughout their disease trajectory. An 8-week PR resulted in 

sta�s�cally significant improvements in the global health status/QoL with increased benefits in the 

physical, emo�onal, and social func�onal domains in pa�ents with LC while undergoing systemic 

oncological treatment and/or radiotherapy treatment. Psychological benefits were also reported 

quan�ta�vely and qualita�vely with improvements in the reportage of anxiety and fear of disease 

progression. These findings are echoed in other studies within the literature (Edbrooke et al., 2019; 

Rutkowska et al., 2019).     

Furthermore, sta�s�cally significant improvements were observed in the repor�ng of 

symptoms of fa�gue, dyspnoea and insomnia, with improvements in general pain. PR has been 

demonstrated to offer guidance and support to cope with symptoms and facilitate referrals to other 

healthcare services when required. Moreover, in this study, PR has been advocated by HCPs as an 
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opportunity to promote physical ac�vity to prevent a sedentary lifestyle in pa�ents with LC while it 

may assist pa�ents in health behavioural changes. Health behaviours including smoking habits and 

physical inac�vity may contribute to worsening of symptoms such as dyspnoea and decreased 

exercise tolerance which may consequently hinder ADLs and general func�on. HCPs stated that 

educa�ng pa�ents on symptom management and health behavioural changes may aid to minimise 

unnecessary hospital admissions and decrease anxiety levels. Addi�onally, all HCPs recruited in this 

study supported PR and the benefits gained when pa�ents with LC and other cancer diagnosis 

par�cipate in PR at any stage of the disease course. Most of these findings are congruent with 

findings from other studies (Edbrooke et al., 2020; Piloto et al., 2022, Saetan et al., 2020). 

Nevertheless, inconsistencies were observed in other studies with no difference reported in fa�gue 

and HRQoL (Dhillon et al., 2017).  

This study also explored percep�ons of HCPs towards PR in LC management and the 

challenges and barriers faced by both pa�ents and HCPs. Lack of knowledge and awareness on the 

role of PR within the oncology se�ng is a major barrier men�oned by all HCPs and which findings are 

consistent with exis�ng literature (Edbrooke et al., 2020; Granger et al., 2018). PR may be viewed as a 

necessary service which supports the pa�ent in a mul�disciplinary and personalised manner 

contribu�ng to beter comprehensive and quality care. Addi�onally, since the pa�ent is seen by the 

physiotherapist more frequently when atending for PR, the physiotherapist is viewed as a link 

between the pa�ent and other HCPs, especially when addi�onal aten�on may be required.  

An interes�ng point that was highlighted by an HCP is that PR is not only beneficial for 

pa�ents with LC but also for pa�ents with different cancer diagnoses experiencing oncology-related 

pulmonary insufficiency. Adequate human resources are required to support cancer services, and, in 

this study, limited resources was an important nega�ve factor men�oned by most par�cipants. This 

may contribute to increased wai�ng lists for health services and/or increased burden on the 

healthcare workforce because pa�ent symptoms and complaints are not addressed in a proac�ve 

manner.  
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6.3 Recommenda�ons 

 In view of the research findings, some recommenda�ons in rela�on to health service 

improvement in cancer care and public health and health system management can be suggested 

along with recommenda�ons for future research. 

6.3.1 Recommendations for Health Service Improvement in Cancer Care 

Barriers and challenges iden�fied by HCPs reflect the obstacles faced by pa�ents to access 

PR. In order to improve pa�ent care, overall pa�ent sa�sfac�on ques�onnaires would be an ideal tool 

to use to assess pa�ent experiences a�er comple�ng the PR programme and any other rehabilita�on 

programme within the oncology hospital. Pa�ent experiences are vital to the design and 

implementa�on of service and consequent improvement whilst ensuring and enhancing access and 

adherence (Larson et al., 2019). Hence, pa�ent experiences and educa�on are essen�al when 

introducing exercise-based interven�ons into the management and rou�ne care of LC pa�ents. Also, 

pa�ent reported outcome measures used to assess HRQoL can be u�lised to monitor exis�ng 

rehabilita�on programmes along with pa�ent sa�sfac�on ques�onnaires in order to further improve 

and expand exis�ng healthcare services. 

Further recommenda�ons include PR being more accessible to a larger spectrum of cancer 

pa�ents experiencing breathlessness other than LC pa�ents. Therefore, the need to enhance 

awareness amongst HCPs on the eligibility criteria for PR and how to refer pa�ents is recommended. 

Nonetheless, all pa�ents with any cancer diagnosis may benefit from rehabilita�on services even 

when not eligible for PR. In addi�on, it is also recommended that the benefits and criteria for 

inclusion of available healthcare services provided at SAMOC, including PR, are communicated 

regularly to all HCPs working in the oncology as well as in other healthcare domains. This may help 

such valuable services not to be overlooked, facilitate communica�on amongst HCPs and referral for 

the benefit of the pa�ent when indicated.   
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Healthcare systems are slowly shi�ing away from disease focused models to more pa�ent 

centred models (MFH,2022). Hence, pa�ents play a central role in their care pathway and should be 

more involved in decision-making and empowered throughout their cancer journey. Consequently, 

leading to increased pa�ent compliance towards their oncology treatment and rehabilita�on. Thus, 

increased awareness on PR amongst HCPs may further contribute to enhance pa�ent empowerment 

and improve their overall HRQoL.  

This study provides a beter understanding on the effect of PR on the HRQoL of pa�ents 

diagnosed with LC within the local situa�on at SAMOC. While all indicated pa�ents are given the 

opportunity to par�cipate in PR at SAMOC in Malta, it is suggested that PR should be considered as a 

healthcare service that can be offered at the Gozo General Hospital so all pa�ents may have equal 

opportuni�es and improved access while allaying any travelling issues that may arise. 

6.3.2 Recommendations for Public Health and Health System Management 

HRQoL is an outcome measure that is recently being increasingly used in the healthcare 

sector (Kaplan &Hays, 2022). In the past years, health has shi�ed from the medical model to a bio-

psychosocial model where HRQoL is a mul�dimensional concept that measures the pa�ent’s overall 

well-being (Sajid et al., 2021). Thus, HRQoL outcome measures may be u�lised to gather informa�on 

on the pa�ent’s experience and the effec�veness of healthcare interven�on in order to improve 

exis�ng services and/or implement new services to enhance pa�ent care and target unmet needs. 

Informa�on on HRQoL is not readily available in cancer registries and other mainstream databases 

(such as hospital ac�vity analysis) but is frequently used in research projects (Mar�n-Moreno et al., 

2013). HRQoL serves as a useful indicator for policymakers to assess the progress of cancer care and 

healthcare interven�ons (Albreht et al., 2015; Mar�n-Moreno et al., 2013). Therefore, it is suggested 

that pa�ent reported outcome measures for HRQoL are used as key performance indicators to 

observe, assess improvements, and op�mise healthcare interven�ons/processes to improve standard 

of care and increase pa�ent sa�sfac�on.     
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Knowledge transfer and improved educa�on may facilitate early detec�on in pa�ent needs 

and access to healthcare services from which the pa�ent may benefit. According to the EU Network 

of Comprehensive Cancer Centres, integra�ng clinical care and outcomes of research strengthens the 

quality-of-care delivered and encourages con�nuous evalua�on of the quality of cancer care 

throughout the en�re disease pathway (Obsert et al., 2021). Pursuing the improvements in HRQoL 

observed in our study, it is suggested that PR is an essen�al component within the LC care pathway 

and other cancers as it aims to facilitate/restore HRQoL and maximise independence through an 

integrated approach.  

Nowadays, cancer is being considered as a chronic condi�on requiring prolonged treatment, 

regular follow-ups and prolonged use of healthcare services (Mar�n-Moreno et al., 2013). It is 

encouraging that all HCPs acknowledged the importance of PR in LC management. On the other 

hand, all HCPs iden�fied a lack of awareness of PR as a barrier to pa�ent access. This study supports 

the need for increased awareness on the impact and benefits of PR on pa�ents diagnosed with LC 

within the oncology hospital and across the health sector. However, one must weigh the costs of 

increasing demands to such services in view of the finite resources available which may contribute to 

an increased burden on the healthcare workforce. Thus, it is necessary to allocate resources as 

efficiently as possible. Opportunity cost measured by health benefits can be used as a basis for 

determining the value associated with resource alloca�on decisions when inves�ng in healthcare 

interven�on such as PR. 

Findings in this study support the need for the health system management to invest in 

programmes that provide comprehensive care with long-term benefits for pa�ents affected by cancer 

and their rela�ves/carer during and a�er cancer treatment. Hence, an increase in capacity at the 

facility at SAMOC is recommended to support the provision of more coordinated care should the 

demand for PR increase. It is also recommended that the number of facili�es in which PR is offered is 

increased to include the Gozo General Hospital (GGH) and St Vincent de Paul to facilitate access for 

Gozitan pa�ents and elderly pa�ents across a wider catchment area.  
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6.3.3 Recommendation for Further Research 

 This research project provides insight on the influences on HRQoL following an 8-week PR 

programme and explored HCPs’ a�tudes and perspec�ves towards PR in pa�ents diagnosed and 

treated with LC in the Maltese healthcare system. Further research can delve deeper into the 

pa�ent’s perspec�ves following PR comple�on to evaluate pa�ent experience and improve delivery 

of care.  Research employing a qualita�ve methodology that builds on a previous local study by 

Azzopardi (2020), who explored the preferences of pa�ents with LC on physical ac�vity can be used 

to assess the challenges and benefits perceived by pa�ents following PR. 

Increasing the breadth of the research popula�on and extending the �me dedicated for data 

collec�on in the quan�ta�ve aspect of the study may provide more robust findings. Furthermore, 

future studies should also employ other outcome measures, such as 6-minute walk test, and 

dyspnoea score to further measure the efficacy of the interven�on.  

In addi�on, research on the impact of PR on a mixed-cancer cohort is recommended in view 

of the findings from this research. Ideally, the impact on the increased workload, including the �me 

involved needs to be assessed and adequate evalua�on of the required resources, should be 

conducted. This may aid to minimise the burden on the clinical services already being provided within 

the physiotherapy department at the oncology hospital and prevent any detrimental consequences 

that may lead to decreased quality of care. Therefore, the costs and benefits must be weighed 

together to determine if the benefits outweigh the costs through a cost-benefit analysis. Moreover, a 

cost-benefit analysis is recommended to quan�fy the effect of PR given to eligible pa�ents on the 

health system such as reduced admissions and shorter length of stay in hospital.  

Similar to Mar�nez-Velilla et al. (2021)’s study, further studies inves�ga�ng the use of health 

resources to assess changes in frailty status in older adults within the Maltese society following PR is 

suggested. We are living in an ageing society and due to their co-morbidi�es older pa�ents tend to 

tolerate systemic oncological treatment and/or radiotherapy treatment less than younger pa�ents 



117 
 
(Foster et al., 2010). Therefore, promo�ng PR/exercise-based interven�ons whilst older pa�ents are 

undergoing treatment is fundamental to ensure that pa�ents remain independent to their maximum 

poten�al, stay ac�ve, and con�nue to enjoy life as much as possible. Addi�onally, home-based PR 

programmes may be another op�on for further studies especially in pa�ents with advanced disease 

who have difficul�es in atending clinic on an out-pa�ent basis due to lack of social support and 

transporta�on issues. 

6.4 Concluding Remarks 

To conclude, this study iden�fied PR as having a central role in the management of pa�ents 

with LC and offers another useful service that can form part of the comprehensive cancer care 

approach. PR is a non-pharmacological interven�on which may also be delivered to benefit pa�ents 

other than those with LC experiencing oncology-related pulmonary insufficiency. Growing evidence 

on PR throughout the cancer con�nuum supports its use to improve pa�ents’ HRQoL or to slow down 

or prevent physical deteriora�on. PR offers a myriad of benefits when viewed from a public health 

perspec�ve. These include promo�ng physical ac�vity and healthy behavioural changes, preven�ng 

deteriora�on in overall HRQoL and possible unnecessary hospital admissions, beter support for 

pa�ents and rela�ves/carers, restoring physical func�on and independence within exis�ng and 

forecasted limita�ons and facilitate return to economic and/or social engagement.  

Finally, in view of increased cancer incidence, the researcher hopes that this research may 

help to promote awareness on the importance of PR in the cancer care pathway when indicated. In 

the case of LC pa�ents, ideally PR is introduced from the beginning of their cancer journey, to offer 

guidance and support during this vulnerable period of their life, improve pa�ent experience and 

strive to maximise HRQoL and independence.   
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Appendix A: Example of search strategy used to search for literature in databases 

considered relevant for the research topic 

Example of search strategy used in MEDLINE:  

# Searches 
1 (lung cancer or lung neoplasms or lung tumour or lung adenocarcinoma). tw.  
2 (health related quality of life or quality of life). tw. 
3 pulmonary rehabilita�on. �.  
4 (respiratory rehabilita�on or breathing exercises). �. 
5  (physical ac�vity or exercise* or aerobic exercises or training* or exercise training or strength 

training). tw. 
6 (barriers or facilitators or enablers). tw. 
7 (pa�ent perspec�ve* or healthcare* perspec�ve*). tw. 
8 (public health or healthcare* or hospital admissions). ab. 
9 1 and 2  
10 3 or 4 or 5  
11 9 and 10 
12 6 and 7 and 8 and 11 

 

Limits applied: Only peer reviewed journals; English language; year 2016 onwards 
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Appendix B: Summary of studies included in the systema�c literature review 

Author/ Year Study 
Type 

Aim Population Intervention Outcome measure (if 
applicable) 

Result 

Dhillon et al. 
2017 

RCT To evaluate the effect 
of a structured, 
individualized, 8-week 
PA intervention on 
fatigue and QOL in 
people with advanced 
lung cancer. 

The study included 
112 patients with 
advanced lung 
cancer; 
performance 
status ≤2 

Participants were 
allocated (1:1) to usual 
care. Intervention 
consisted of 
individualised physical 
activity programme. 

Primary outcome: 
FACT-F; Secondary 
outcome: EORTC-QLQ-
C30 and LC-13; 6MWT; 
Senior's fir test; hand 
grip strength; 
Sedentary behaviour 
questionnaire; FEV1; 
FVC 

There were no significant 
differences in fatigue between the 
groups at 2, 4 or 6 months. No 
significant difference in QoL, 
Symptoms, physical or functional 
status or survival 

Edbrooke et al. 
2019 

RCT To assess the efficacy  
of a rehabilitation 
package, compared 
with usual care (UC),  
on change in physical 
function (functional 
exercise capacity  
(primary aim), PA and 
muscle strength) and 
patient-reported  
outcomes including 
HRQoL. 

Ninety-two 
participants 

Eligible participants 
were allocated (1:1) to 
usual care (UC) plus 8 
weeks of aerobic and 
resistance exercise with 
behaviour change 
strategies and 
symptom support 
(intervention group 
(IG)) or UC alone. 
Assessments occurred 
at baseline, 9 weeks 
and 6 months 

6 min walk test; 
Assessment of Quality 
of Life; Behavioural 
Regulation of Exercise 
Questionnaire, version 
2; Connor-Davidson 
Resilience Scale 10-
item version; FACT-L; 
Hospital Anxiety and 
Depression Scale; 
health-related quality 
of life; International 
Physical Activity 
Questionnaire; 

This trial of home-based 
rehabilitation resulted in significant 
improvements in patient-reported 
secondary outcomes at 6 months 
without significant changes in 
objective measures of physical 
function. 
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Author/Year Study 
Type 

Aim Participants Intervention Outcome measure (if 
applicable) 

Results 

Edbrooke et al. 
2020 

RCT To characterise the 
views and experiences 
of participants with 
inoperable lung cancer 
who completed a 
home-based 
rehabilitation program 

Ninety-two 
participants were 
recruited (45 
intervention group, 
47 usual care) 

Individual semi-
structured interviews 
were conducted with 
participants 
randomised to the IG of 
a trial of home-based 
exercise, 

/ 

This home-based rehabilitation 
program was acceptable to most 
participants with multiple benefits 
reported including improved 
fitness, motivation and ability to 
manage symptom 

Edbrooke et al., 
2021 

Cost Utility 
Analysis 

To assess the cost-
effectiveness of a 
home-based 
rehabilitation 
programme for 
inoperable lung cancer 
compared to usual 
care 

Seventy patients 
with stage IV lung 
cancer 

A cost-utility analysis 
based on patient-level 
data from a previous 
RCT, Ebdrooke et al., 
2019. 

Primary outcome: 
Quality-adjusted life 
years gained. 

Home-base rehabilitation is 75% 
likelihood of being cost-effective 
compared to standard care 

Ester et al. 
2021 

Mix-
method 

study 

To assess feasibility of 
a novel 12-week 
trimodal intervention, 
including PA, nutrition 
and palliative symptom 
management in 
advanced NSCLC, an 
underserved advanced 
cancer population.  To 
assess intervention 
impact on patient 
reported QOL, PA, 
symptom burden, 
and physical function. 

10 participants Participants received an 
individually tailored 12-
week intervention 
featuring in-person 
group-based exercise 
classes, at-home 
physical activity 
prescription, behaviour 
change education, and 
nutrition and palliative 
care consultations 

Physical activity: Godin 
leisure time exercise 
questionnaire; QoL: 
FACT-L, ESAS and 
FACT-F; Fatigue: ESAS, 
FACT-F 

The study indicates that a 
multimodal exercise, nutrition, and 
palliative symptom management 
intervention is safe and feasible in 
patients with advanced NSCLC. and 
shows potential benefits on quality 
of life that warrant further 
investigation in a larger cohort trial 
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Author/Year Study 
Type Aim Participants Intervention Outcome measure (if 

applicable) Results 

Granger et al. 
2018 

Qualitative 
study 

To explore 
physiotherapists 
perceptions regarding 
barriers and enablers 
to incorporate exercise 
into lung cancer 
management 

Eight 
physiotherapists 
working in the area 
of lung cancer 

Participants attended a 
focus group interview. 

/ 

Data generated 5 themes: evidence 
justifying exercise; staffing and 
services; maximising efficacy of 
interventions and hospital culture 

Lee et al. 
2021 

Systematic 
review and 

Meta-
analysis of 

RCTs 

To investigate the 
effectiveness of 
exercise interventions 
in patients with lung 
cancer during 
chemotherapy 

Six studies 
involving 244 
participants with 
LC. Patients 
participated in 
exercise 
interventions 
during 
chemotherapy 

/ / 

Significant increase in strength, 
forced expired volume and quality 
of life. Significant decrease in pain 
observed. Combined aerobic and 
resistance exercise, 5 times a week, 
moderate to vigorous intensity, 1-
hour session recommended 

Martinez-Velilla 
et al. 
2020 

Non-RCT To examine the impact 
of an exercise 
programme in the use 
of health resources in 
older adults and to 
assess their changes in 
frailty status 

26 newly 
diagnosed patients 
with NSCLC stage 
I–IV 

Multicomponent 10-
week exercise 
programme that 
combined resistance, 
endurance, balance and 
flexibility exercises. 
Each session lasted 45–
50 minutes, and the 
exercise protocol was 
performed twice a 
week over 10 weeks 

Mortality, 
readmissions and Visits 
to the Emergency 
Department. Change in 
frailty status according 
to Fried, VES-13 and G-
8 scales. 

Significant between-group 
differences were obtained on visits 
to the emergency department 
during the year post-intervention; 
No differences were found in 
mortality rate and readmissions, 
where an  
increasing trend was observed in 
the CG compared with the IG in the 
latter; Change in frailty status 
according to Fried, after the 
intervention 
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Author/Year Study 
Type Aim Participants Intervention Outcome measure (if 

applicable) Results 

Payne et al., 
2018 

Qualitative To explore the 
experiences and 
perceptions of patients 
and healthcare 
professionals on the 
feasibility, 
acceptability, benefits 
and burden of 
palliative rehabilitation 
during advanced lung 
cancer treatment 

Eight patients and 
six healthcare 
professionals 

Semi-structured 
interviews conducted 
after completing a 6-
week individualised 
behavioural change 
programme / 

Five themes from patient 
interviews: Challenges 
encountered, reason for 
participation, applicability of 
rehabilitation content, barriers and 
enablers, positive impact on self 
and others. Three themes from 
healthcare professionals’ 
interviews: perceptions of 
rehabilitation, perceived benefits, 
lessons for future research 

Pilotto et al. 
2022 

Cross-
sectional 

survey 

Aim to: (i) understand 
the assessment of 
exercise in the current 
lung cancer clinical 
practice; (ii) identify 
the knowledge about 
exercise guidelines for 
patients with lung 
cancer; (iii) examine 
clinicians’ perceptions, 
barriers, and 
facilitators to promote 
exercise in patients  
with lung cancer, and 
(iv) examine the 
oncology providers’ 
characteristics 
associated with 
exercise assessment. 

141 respondents 
completed the 
survey who are 
members of the 
European 
Organisation for 
Research and 
Treatment of 
Cancer (EORTC) 
Lung Cancer  
Group 

Survey consisted of 32 
open and closed short 
items and was divided 
into five sections: (i) 
characteristics; (ii) 
exercise in current 
clinical practice; (iii) 
knowledge of 
guidelines for exercise 
in cancer; (iv) 
perceptions about 
exercise; and (v) 
barriers and facilitators 
for promoting exercise. 

/ 

63% of the study participants 
declared that they frequently 
assessed exercise level in their 
patients; 43% of them reinforced 
the importance of exercise; 10% 
referred patients to an exercise 
program or specialist; two-thirds of 
clinicians reported not having 
adequate training about exercise 
counselling; 53% reported to lack 
of knowledge of guidelines 
referring to exercise in patients 
with cancer 
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Author/Year Study 
Type Aim Participants Intervention Outcome measure (if 

applicable) Results 

Quist et al. 
2020 

RCT The aim of this study 
was to evaluate the 
effect of a physical 
exercise program 
comprising 12 weeks of 
supervised, structured 
aerobic, strength, and 
relaxation training 
twice weekly for 
patients with advanced 
inoperable lung cancer 

Chemotherapy and 
radiotherapy, male 
(49.1%) and female 
(50.9%), 64.4 ± 8.3 
years old, NSCLC, 
or SCLC 

12 weeks, supervised 
exercise (aerobic, 
strength and relaxation 
training), 2 times/week, 
supervised exercise 

Maximal oxygen 
uptake, leg press, chest 
press, lat machine, leg 
extension, 6-min walk 
test, FEV, FACT-L 
(physical well-being, 
social well-being, 
emotional well-being, 
functional well-being, 
lung cancer subscale, 
trial outcome index, 
FACT-General, FACT-L, 
HADS  

There was no significant difference 
between the intervention and 
control groups in VO2 peak. There 
was a significant improvement in 
muscle strength. There was also a 
significant difference between the 
two for social well-being 
(Functional Assessment of Cancer 
Therapy—Lung, FACT-L), anxiety, 
and depression. 

Rosero et al. 
2020 

Non-
randomise

d, 
opportunis
tic control, 
longitudin

al trial 

Investigate the efficacy 
and safety of exercise 
programs for NSCLC 
during 
adjuvant/palliative 
treatment 

26 patients NSCLC 
stage I-IV 

Supervised 10-week 
multi-component 
exercise program 
 
 
  

Short Physical 
Performance Battery 
(SPPB); GVT; TUDs; 
6MWTs; independence 
of activities 
in daily living (IADL), 
muscular performance, 
Mini-mental state 
examination; EORTC 
QLQ-C30/LC13 
 
 
 
 
 
 
  

A significant group time 
interaction for SPPB (p = 0.004), 5-
m GVT (p = 0.036), TUG (p = 0.007), 
and muscular performance 
(chest and leg power; p < 0.001) 
was observed. Significant changes 
between groups for 
cognitive functioning (p = 0.021) 
and quality of life for EUROQoL 5D 
(p = 0.006) 
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Author/Year Study 
Type Aim Participants Intervention Outcome measure (if 

applicable) Results 

Rutkowska et al. 
2019 

RCT To assess the impact of 
exercise training in 
patients with non–
small cell lung cancer 
during chemotherapy 
in comparison to a 
usual care condition. 

40 patients 
diagnosed with 
NSCLC at stages 
IIIB or IV, who 
were ot eligible for 
surgery. 

6 weeks, 5 times/week, 
30-min of fitness and 
respiratory exercise, 
specific respiratory 
exercise for 30a-min, 
cycle ergometer or 
treadmill for 20 to 30 
min at 30% to 80% of 
peak work rate. 
Resistance 
exercise: 40% to 70% of 
1-RM, Nordic walking 
for 45-min, relaxation 
training, in-hospital 
exercise for 2 weeks 
and supervised exercise 
for 4 weeks 

6-week Fullerton Test 
(arm curl, chair stand, 
chair sit and reach, up 
and go, back scratch, 
6-min walk test), 
spirometry test (forced 
expiratory volume, 
forced vital capacity), 
dyspnoea (functional 
impairment, 
magnitude of effect, 
Borg dyspnoea scale) 

This study has revealed that 
exercise training is beneficial for 
lung capacity. The patients in the 
exercise group displayed significant 
improvements in FEV1, FVC, and 
FEV1/FVC. a significant 
improvement in dyspnoea was 
observed only in  
the Borg scale in contrast to the 
CG, who showed a nonsignificant 
increase of dyspnoea. 

Rutkwoska et al. 
2021 

RCT To assess the impact of 
exercise training on the 
quality of life (QoL) of 
patients diagnosed 
with stage IIIB and 
stage IV non–small cell 
lung cancer (NSCLC) 
compared to a passive 
control group 

The study included 
40 patients 
diagnosed with 
stage IIIB or stage 
IV NSCLC who were 
disqualified from 
surgery 

The ETG used a 4-week 
stationary exercise 
program based on a 
rehabilitation program 
used in patients with 
chronic obstructive 
pulmonary disease 
(COPD), which was 
performed in 2-week 
cycles interspersed 
with consecutive 
chemotherapy 
infusions.  

Short Form (36) Health 
Survey (SF-36), St. 
George’s Respiratory 
Questionnaire (SGRQ), 
and the Functional 
Assessment of Cancer 
Therapy-Lung (FACT-L) 

QoL assessment did not show any 
significant improvements in the 
group of patients undergoing 
comprehensive exercise training, 
although deterioration of QoL was 
noted in the CG 
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Author/Year Study 
Type Aim Participants Intervention Outcome measure (if 

applicable) Results 

Saetan et al. 
2020 

quasi-
experimen

tal 
research 

To examine the effects 
of the respiratory 
rehabilitation program 
on perceived self-
efficacy and dyspnoea 
in patients with lung 
cancer 

28 patients with 
NSCLC Stage 4 
equally distributed 
to a control group 
and experimental 
group 

The control group 
received routine 
nursing care only, 
whereas the 
experimental group 
received the respiratory 
rehabilitation program. 
The program comprised 
dyspnoea educating, 
breathing exercise, 
using handheld fans, 
effective coughing, 
respiratory 
strengthening training, 
and follow-up by phone 
in the third and sixth 
week 

Perceived Respiratory 
Rehabilitation Self-
Efficacy Assessment 
Scale; Cancer 
Dyspnoea Scale 

Significant different in the mean 
score of perceived self-efficacy and 
dyspnoea between the 
experimental group and the control 
group (p < .050).  The respiratory 
rehabilitation program should be 
used to 
promote self-efficacy and relieve 
dyspnoea in patients with lung 
cancer. 

Sloan et al., 
2016 

 
To evaluate the impact 
of physical activity on 
the quality and 
quantity of life of lung 
cancer survivors 

1466 lung cancer 
survivors (NSCLC 
and SCLC) 

Participants completed 
a questionnaire and a 
measure of physical 
activity between 
January 1997 and 
December 2009 

A questionnaire with 
patient reported 
outcome for quality of 
life, demographics, 
disease and clinical 
characteristics and a 
measure of physical 
activity (Baecke 
Questionnaire). 
Kaplan-Meier 
estimates and Cox 
models to evaluate 
overall survival 

Physical activity patients reported 
increased benefits in quality of life 
and survival 
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Appendix C: SOP for Oncology Pulmonary Rehabilita�on Programme
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Appendix D: Intermediary Consent Form 
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Appendix E: Pa�ent Informa�on Sheet (English and Maltese Version)
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Appendix F: Pa�ent Consent Form (English and Maltese Version) 
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Appendix G: Healthcare Professionals Invita�on Leter 
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Appendix H: Healthcare Professionals Informa�on Sheet
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Appendix I: Healthcare Professionals Consent Form 
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Appendix J: EORTC QLQ-C30 and EORTC QLQ-C29 ques�onnaires
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Appendix K: Healthcare Professionals Interview Schedule
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Appendix L: Author’s Permission to use EORTC ques�onnaires 
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Appendix M: Ethics Approval 
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Appendix N: Permission from the Data Protec�on Officer at MDH, the Chief Execu�ve 

Officer at MDH, the Clinical Chairperson and Administrator at SAMOC 

Data Protec�on Approval 
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MDH CEO Approval 
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SAMOC Clinical Chairperson and Administration Manager Approval 
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Appendix O: Permission from Head of Departments of Healthcare Professionals 

Lead of Physiotherapy Services  
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Head of Occupational Department SAMOC 

 

 

 

 

 

Director of Nurses 
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Appendix P: Founda�on for Social Welfare Services Approval 
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Appendix Q: Approval for Psychological Support Service 
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Appendix R: Shapiro-Wilk normality test 

EORTC QLQ-C30 Questionnaire: Raw Mean Scores 

   Sta�s�cs df P-value 
Global Health Status/ QoL      

Global Health Status/ QoL  Pre-test .964 14 .791 

  Post-test .962 14 .752 

Func�onal Scales      

Physical Func�oning  Pre-test .948 14 .529 

  Post-test .935 14 .354 

Role Func�oning  Pre-test .814 14 .007 

  Post-test .741 14 .001 

Emo�onal Func�oning  Pre-test .932 14 .324 

  Post-test .933 14 .334 

Cogni�ve Func�oning  Pre-test .719 14 .001 

  Post-test .611 14 .000 

Social Func�oning  Pre-test .789 14 .004 

  Post-test .819 14 .009 

Symptoms Scales/Items      

Fa�gue  Pre-test .956 14 .655 

  Post-test .843 14 .018 

Nausea and Vomi�ng  Pre-test .627 14 .000 

  Post-test .636 14 .000 

Pain  Pre-test .943 14 .464 

  Post- test .871 14 .044 

Dyspnoea  Pre-test .882 14 .063 

  Post- test .750 14 .001 

Insomnia  Pre-test .819 14 .009 

  Post- test .798 14 .005 

Appe�te Loss  Pre-test .447 14 .000 

  Post-test .411 14 .000 

Cons�pa�on  Pre-test .512 14 .000 

  Post-test .540 14 .000 

Diarrhoea  Pre-test .428 14 .000 

  Post-test .297 14 .000 

Financial Difficul�es  Pre-test .696 14 .000 

  Post-test .631 14 .000 
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EORTC QLQ-C30 Questionnaire: Standardised Scores 

 Sta�s�c df P-value 
Global Health Status/ QoL  

   

Global Health Status/ QoL Pre-test .964 14 .792 
Post-test .962 14 .753 

Func�onal Scales     
Physical Func�oning Pre-test .948 14 .524 

Post-test .934 14 .352 
Role Func�oning Pre-test .814 14 .007 

Post-test .741 14 .001 
Emo�onal Func�oning Pre-test .932 14 .325 

Post-test .898 14 .104 
Cogni�ve Func�oning Pre-test .719 14 <.001 

Post-test .611 14 <.001 
Social Func�oning Pre-test .848 14 .021 

Post-test .819 14 .009 
Symptoms Scales/ Items     
Fa�gue Pre-test .956 14 .653 

Post-test .843 14 .018 
Nausea and Vomi�ng Pre-test .627 14 <.001 

Post-test .636 14 <.001 
Pain Pre-test .924 14 .248 

Post-test .871 14 .043 
Dyspnoea Pre-test .882 14 .063 

Post-test .750 14 .001 
Insomnia Pre-test .819 14 .009 

Post-test .798 14 .005 
Appe�te Loss Pre-test .447 14 <.001 

Post-test .411 14 <.001 
Cons�pa�on Pre-test .512 14 <.001 

Post-test .540 14 <.001 
Diarrhoea Pre-test .428 14 <.001 

Post-test .297 14 <.001 
Financial Difficul�es Pre-test .696 14 <.001 

Post-test .631 14 <.001 
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EORTC QLQ-LC29 Questionnaire: Raw Mean Scores 
  Sta�s�c df P-value. 
Symptoms Scales/ Items     

Coughing Pre-test .900 14 .111 

Post-test .881 14 .060 

Shortness of Breath Pre-test .940 14 .418 

Post-test .949 14 .539 

Side Effects of Treatment Pre-test .906 14 .139 

Post-test .826 14 .011 

Fear of Progression Pre-test .885 14 .069 

Post-test .908 14 .150 

Coughing blood/ Haemoptysis Pre-test .428 14 <.001 

Post-test .297 14 <.001 

Pain in chest Pre-test .773 14 .002 

Post-test .646 14 <.001 

Pain in arm or shoulder Pre-test .836 14 .014 

Post-test .627 14 <.001 

Pain in other parts of the body Pre-test .882 14 .063 

Post-test .796 14 .005 

Weight Loss Pre-test .685 14 <.001 

Post-test .611 14 <.001 

 
EORTC QLQ-LC29 Questionnaire: Standardised Scores 

 Sta�s�c df P-value 
Symptom Scales/ Items     

Coughing Pre-test .900 14 .112 

Post-test .881 14 .060 
Shortness of Breath Pre-test .940 14 .418 

Post-test .949 14 .541 
Side Effects of Treatment Pre-test .906 14 .137 

Post-test .826 14 .011 
Fear of Progression Pre-test .885 14 .069 

Post-test .909 14 .150 
Coughing blood/ Haemoptysis Pre-test .428 14 <.001 

Post-test .297 14 <.001 
Pain in chest Pre-test .773 14 .002 

Post-test .646 14 <.001 
Pain in arm or shoulder Pre-test .836 14 .014 

Post-test .627 14 <.001 
Pain in other parts of the body Pre-test .882 14 .063 

Post-test .811 14 .007 
Weight Loss Pre-test .685 14 <.001 

Post-test .611 14 <.001 
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