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ABSTRACT 

 

The global burden of cancer has increased over the past few decades. Colorectal cancer is 

one of the most frequently reported cancer types globally. There are a number of lifestyle-

related factors described in the literaure linked to risk of colorectal cancer and survival. 

Surgery remains the top treatment choice (when appropriate) for patients diagnosed with 

colorectal cancer. Furthermore, patients who have undergone a variety of different cancer 

treatment methods may experience fatigue and muscle weakness resulting in reduced 

physical function. There is literature describing the use of preoperative physiotherapy 

interventions (rehabilitation and education strategies) for patients undergoing abdominal 

surgery for various pathologies. However, there is a paucity of literature describing the use of 

preoperative education by physiotherapists for patients undergoing abdominal surgery for 

coloretal cancer specifically. This thesis describes the profile of patients with colorectal cancer 

in urban Johannesburg South Africa and further describes those who underwent surgical 

resection. Secondly, a physiotherapy preoperative education programme was developed 

using a variety of research methods. Finally the impact and feasibility of the programme was 

tested in a randomised pilot study for patients who underwent colorectal cancer resection at a 

private hospital in Johannesburg South Africa. 

 

Paper 1 (Chapter 3) includes a secondary analysis and retrospective review of a database of 

patients who were diagnosed with colorectal cancer at institutions forming part of the 

University of the Witwatersrand Academic Teaching Complex. The aim was to determine the 

demographic, functional and clinical profile of the patients included in the database. The 

review further aimed to identify modifiable factors linked with colorectal cancer and to 

determine the relationship between these risk factors and survival. Data from the public sector 

was compared with data from the private sector. The results showed that patients in the private 

sector cohort were older, had earlier stages of cancer, had a higher percentage of alcohol 

consumption and had higher survival rates than the public sector cohort. Furthermore, waist 

circumfrence was shown to have a large-strength effect on survival across the whole cohort. 

 

Paper 2 (Chapter 4) aimed to further investigate the patients included in the database who 

had surgical resection for their colorectal cancer in the private sector cohort. The surgical and 

functional profiles of the patients were identified. Predictors of post-surgical outcomes were 

determined using regression analysis statistics. One hundred and twenty five patients were 

included in the review. Postoperative paralytic ileus and surgical site infections accounted for 

the most postoperative complications that were reported. Preoperative vigorous-intensity 
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exercise and functional performance status were the significant predictors of hospital length 

of stay and incidence of postoperative complications in patients who underwent abdominal 

surgery for colorectal cancer at one private hospital in Johanesburg, South Africa. 

 

Paper 3 (Chapter 5) describes the start of the development of a physiotherapy preoperative 

education programme framework for patients undergoing abdominal surgery for colorectal 

cancer. Firstly, five databases were screened and a narrative review was performed to 

determine the evidence available regarding the timing, content, mode of delivery and setting 

of preoperative education delivered by physiotherapists for patients who underwent abdominal 

surgery for various pathologies. Seventeen studies were included in the review. The content 

included in the programmes described in the literature inclues breathing exercises, coughing 

techniques, verbal advice, physical exercises, surgical information, postoperative pain 

management, nutritional support, relaxation techniques and information about postoperative 

complications. Secondly, physiotherapists working in surgical intensive care units and high 

care units in Johannesburg were purposively sampled to participate in a focus group session. 

The nominal group technique was used with the goal to reach consensus on the proposed 

content of a preoperative education programme for patients undergoing abdominal surgery for 

colorectal resection. The author used the results of the narrative review and the focus group 

session to develop a famework for preoperative physiotherapy education for this patient 

population. 

 

Paper 4 (Chapter 6) describes the use of a modified Delphi study to obtain expert insight into 

the content of peoperative education that could be provided to patients undergoing colorectal 

cancer resection. A panel consisting of international physiotherapy clinicians and academics 

working in the field of surgery, oncology or a combination of both were invited to participate in 

a two-round Delphi study. The survey developed was based on information gathered from the 

retrospective database review, narrative review and the focus group session. Consensus was 

set at 70%. The initial survey consisted on 36 statements. Statements not achieving 

consensus after the first round were modified and new statements added to the second round 

survey depending on patient feedback. Seventeen experts were invited to participate. Eight 

responded to the first round survey and seven responded to the second round survey. Thirty 

one stataments reached consensus after both rounds which fell under the following categories: 

wound/pain, rehabilitation, respiratory considerations, cancer considerations, medical and 

surgical journey, and other consideratons. 

 

Paper 5 (Chapter 7) describes the use of a pilot study to test the impact and feasibility of a 

preoperative physiotherapy education programme for patients undergoing abdominal surgery 
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for colorectal cancer. Firstly, a reliability study was perfomed to establish interrater reliability 

of the research assistants who were to assist with data collection in the pilot study. Three 

research assistants performed assessments using two outcome measures on five healthy 

control participants. Interrater reliability was measured using the intraclass correlation 

coefficient using Cronbach’s alpha. The results showed that two of the three research 

assistants demonstrated excellent interrater reliability using the Six minute walk test and the 

Short Physical Performance Battery. Secondly, a randomised pilot study was perfomed on 

patients who underwent open abdominal surgery at a private hospital in Johannesburg. 

Participants who met the inclusion criteria were randomised into one of three groups: a control 

group, intervention group one (patients received a written education pamphlet)  and 

intervention group two (patients received a written educaton pamphlet as well as a face-to-

face education session). Assessments were performed preoperatively, at discharge from the 

intensive care unit and at hospital discharge. Outcomes measured were hospital length of stay 

and postoperative complications that developed. Due to very low recruitment rates over the 

five-month study period, only one patient was included in the pilot study. The patient was 

randomised into the control group which meant that the impact of the education programme 

could not be assessed. However, the feasibility of the programme was assessed addressing 

the practicality and integration aspects.  

 

A number of limitations of the various studies were identified and described in the relevant 

chapters in the thesis. In conclusion, the profile of South African patients with colorectal cancer 

described in this thesis highlighted risk factors associated with survival and poor postoperative 

outcomes. A preoperative physiotherapy education programme was developed and tested. 

Issues were identified regarding the feasibility of implementing the programme in patients 

undergoing colorectal cancer resection at a private academic hospital in Johannesburg, South 

Africa. 

 

Keywords: Colorectal cancer, preoperative education, physiotherapy, physical activity  
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CHAPTER 1 

1. INTRODUCTION  

 

1.1 PREFACE 

The burden of cancer is increasing globally at a rapid rate. Patients with colorectal 

cancer present with unique difficulties when compared to patients undergoing 

abdominal surgery for other pathologies. There is an increasing trend of utilising 

preoperative strategies for patients undergoing general abdominal surgery. 

 

1.2 PROBLEM STATEMENT 

There is some literature supporting the use of preoperative exercise therapy in patients 

who are undergoing abdominal surgery in order to improve post-operative outcomes 

(Boereboom et al., 2015; Hijazi et al., 2017; West et al., 2015). However, there is 

limited evidence supporting the use of preoperative physiotherapy education 

interventions in patients who have undergone abdominal surgery (Boden et al., 2018). 

There is currently no evidence in Sub-Saharan Africa or worldwide to support or negate 

the use of preoperative physiotherapy education interventions for patients undergoing 

abdominal surgery specifically in the colorectal cancer population. 

 

1.3 RESEARCH QUESTIONS 

1.3.1 Paper 1 

What is the association between lifestyle-related risk factors and survival in patients 

with colorectal cancer? 

 

1.3.2  Paper 2 

What lifestyle-related risk factors are predictors of acute postoperative outcomes in 

patients undergoing surgical resection for colorectal cancer in a private South African 

cohort? 

 

1.3.3  Papers 3 and 4 

What could be included in the content of a physiotherapy preoperative education 

programme for patients undergoing open abdominal surgery for colorectal cancer? 

 

1.3.4  Paper 5 

What is the impact of pre-operative education on post-operative outcomes in patients 

with colorectal cancer in Johannesburg, South Africa? 
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1.4 RESEARCH AIM 

To determine the impact of pre-operative education on post-operative outcomes in 

patients with colorectal cancer in Johannesburg, South Africa. 

 

1.5 RESEARCH OBJECTIVES 

1.5.1  Paper 1 

To describe the demographic, clinical and physical activity profiles of patients who had 

surgery for colorectal cancer.  

 

1.5.2  Paper 2  

To determine the factors that influenced post-operative hospital length of stay, 

complications that developed post-operatively and survival outcomes at hospital 

discharge for these patients. 

 

1.5.3  Paper 3 

To review the available evidence related to physiotherapy pre-operative education 

interventions for patients undergoing abdominal surgery due to colorectal cancer. 

 

1.5.4  Papers 3 and 4 

To develop and validate a formalised physiotherapy pre-operative education tool for 

patients undergoing abdominal surgery due to colorectal cancer. 

 

1.5.5  Paper 5 and Overall Outcome  

To test the effect of a formalised physiotherapy preoperative education tool on the 

postoperative outcomes of patients undergoing abdominal surgery for colorectal 

cancer 

 

1.6  SIGNIFICANCE OF THE RESEARCH 

This is the first study of its kind in the colorectal cancer population in Sub-Saharan 

Africa. There is also no evidence of a study of this kind having been performed globally. 

The retrospective component will paint a picture of the current colorectal population as 

well as identify factors influencing postoperative outcomes. The narrative review, focus 

group and Delphi study components will be used to determine the possible content of 

a physiotherapy preoperative education programme for patients undergoing abdominal 

surgery for colorectal cancer. Patient outcomes from the retrospective database review 

will be compared with outcomes from the randomised pilot study in order to determine 

which preoperative education intervention (if any) is associated with reduced 
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occurrence of postoperative complications. This study will assist physiotherapy 

clinicians to choose the most appropriate preoperative intervention for patients 

undergoing open abdominal surgery for colorectal cancer. 

 

1.7  ETHICAL CONSIDERATIONS FOR THE ENTIRE THESIS 

This project was registered with the Pan African Clinical Trials Registry 

(PACTR201908916815403) (Appendix 1). Ethical clearance to perform all 

components of this project was granted by the University of the Witwatersrand Human 

Research Ethics Committee (M181075) (Appendix 2). Approval of the title of the 

project was obtained from the Faculty of Health Sciences of the University of the 

Witwatersrand (Appendix 3). Permission to perform the study at the Wits Donald 

Gordon Medical Centre (WDGMC) was granted by the chief executive officer 

(Appendix 4), the director of the intensive care unit (Appendix 5) and the allied health 

representative of the Medical Executive Committee (Appendix 6). The University of the 

Witwatersrand’s rules regarding plagiarism were observed throughout.  

 

1.7.1  Papers 1 and 2 

These studies arise from a database linked to the Colorectal Cancer South Africa 

(CRCSA) longitudinal cohort study. Permission to access and use the information 

saved in the database was granted by the head of the colorectal unit at the WDGMC. 

The identity of all research participants remained anonymous.  

 

1.7.2  Paper 3 

All physiotherapy clinicians who participated in the focus group session using the 

nominal group technique were provided with an information sheet (Appendix 6) and 

consent forms to sign (Appendix 7). Specific and separate signed consent was also 

obtained for the session to be audio recorded (Appendix 8). The identity of participants 

remained anonymous during analysis of results and write-up. 

 

1.7.3  Paper 4 

All participants signed informed consent to participate in the Delphi study (Appendix 

9). The identity of participants remained anonymous throughout. Results of the two 

survey rounds are stored securely on the REDCap database and the researcher is the 

only person who has access to this database.  
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1.7.4  Paper 5 

An information sheet was issued (Appendix 10) and signed informed consent was 

obtained for all participants recruited into the mini study of healthy controls as well as 

the randomised pilot study (Appendix 10). The data obtained from all participants were 

assigned a study code which was used throughout the data analysis process in order 

to maintain participant anonymity.   

 

1.8  OUTLINE OF THE THESIS 

This thesis aims to gain more information regarding the demographic profile and 

lifestyle-related risk factors of South African patients with colorectal cancer as well as 

to determine their association with survival and impact on acute postoperative 

outcomes. Secondly, with the use of a narrative review, focus group and a Delphi 

study, a preoperative education programme for patients undergoing colorectal cancer 

resection is developed. Finally, the programme’s feasibility and impact is tested in a 

randomised pilot study. 

 

The outline of each chapter is described below: 

Chapter 1 contains a preface to the thesis, a problem statement, research questions, 

research aims and objectives, ethical considerations and a general outline. 

 

Chapter 2 includes a literature review of the following: lifestyle-related risk factors 

linked with colorectal cancer, surgery for colorectal cancer, postoperative outcomes 

and survival, preoperative education for patients undergoing surgery for colorectal 

cancer and, outcome measures. 

 

Chapter 3 includes a published manuscript that examines the association between 

lifestyle related risk factors and survival in patients with colorectal cancer living in 

Johannesburg, South Africa. 

 

Chapter 4 includes a published manuscript which investigates postoperative 

outcomes (postoperative complications and length of stay) following colorectal cancer 

resection as well as the risk factors associated with these outcomes. 

 

Chapter 5 contains the start of the development of a framework of physiotherapy 

preoperative education programme based on a narrative review of the literature as well 

as a focus group session using the nominal group technique with experienced South 
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African physiotherapy clinicians practicing in Johannesburg. This manuscript has been 

accepted for publication. 

 

Chapter 6 contains a manuscript currently under review which includes the results of 

an international two-round Delphi study to establish some degree of consensus on the 

content of physiotherapy preoperative education for patients undergoing open 

abdominal surgery for colorectal cancer. 

 

Chapter 7 contains the results of a randomised pilot study of patients who underwent 

open abdominal surgery for colorectal cancer. The purpose of this was to determine 

the feasibility of the preoperative education programme (devised from Chapters 5 and 

6) for patients undergoing surgical resection as well as to examine its impact on acute 

postoperative outcomes. 

 

Chapter 8 contains the discussion and limitations of the thesis. 

 

Chapter 9 includes the overall conclusions of the thesis and recommendations for 

future research in the field. 

 

Chapter 10 includes all appendices. 
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CHAPTER 2 

 

2.1 LITERATURE REVIEW 

In this literature review, colorectal cancer epidemiology will be discussed as well as a 

basic explanation of the pathology associated with it. Following this modifiable risk 

factors linked with colorectal cancer will be unpacked. One has to consider the effects 

of cancer and cancer-related treatments on the musculoskeletal system as this 

pertains to physiotherapy interventions that could be provided.  Sarcopenia, cachexia 

cancer-related fatigue and other relevant pathophysiology will be discussed in this 

section. Because this thesis is focused on preoperative management, surgical 

management will be addressed including surgical procedures, postoperative outcomes 

as well as the relationship between modifiable lifestyle factors and postoperative 

outcomes. Due to the fact that this research project took place during Covid-19 

pandemic, one cannot exclude the effects of the pandemic on patients with colorectal 

cancer. Survival is an important overall outcome that is also addressed in this chapter 

as well as the impact of lifestyle factors on survival. This sets the scene for 

physiotherapy management of patients undergoing colorectal cancer resection 

including prehabilitation, preoperative education strategies, outcomes associated with 

preoperative education as well as appropriate outcome measures that can be utilised 

by physiotherapists. 

 

Physiotherapy management has been defined as a profession centred on physical 

function and movement (South African Society of Physiotherapy, 2023). In the context 

of this thesis, it involves recognising and maximising quality of life and movement 

potential in patients with colorectal cancer through health promotion, prevention and 

physical treatment including prehabilitation and rehabilitation.   

 

2.2 INTRODUCTION 

In 2018, colorectal cancer was responsible for 10.2% of all cancers diagnosed 

worldwide in both males and females. In the same year, the global mortality rate linked 

with colorectal cancer was 9.2% (Bray et al., 2018). The global disease burden of 

colorectal cancer is severe (N. Li et al., 2021) and is strongly linked with socioeconomic 

status (Doubeni et al., 2012). The prevalence of colorectal cancer amongst young 

adults (<50 years of age) is rising rapidly (N. Li et al., 2021). There is a higher incidence 

of colorectal cancer reported in males when compared to females (Bray et al., 2018). 

In South Africa, the crude incidence of colorectal cancer is 5.80/100 000 and 7.17/100 
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000 in females and males respectively (Cancer Association of South Africa, 2012). 

Furthermore, the collective lifetime risk for developing colorectal cancer in South Africa 

is 0.74 for females and 1.24 in males (Cancer Association of South Africa, 2012). 

 

The majority of colorectal cancers arise from the growth of a polyp which is a neoplastic 

precursor lesion (Dekker et al., 2019). Over a prolonged period of up to 15 years, the 

polyp eventually progresses to a colorectal cancer tumour (Dekker et al., 2019). It is 

hypothesized that the cancer progenitor cells are the originating cells within a 

heterogeneous tumour that have characteristics similar to those of stem cells (Dekker 

et al., 2019; Du et al., 2021). This in turn results in the ability of these cells to self-

renew and differentiate (Tang, 2012). There are two main precursor lesion pathways 

described in the literature: the adenocarcinoma pathway which is responsible for 70-

90% of colorectal cancers, and, the less common serrated neoplasia pathway (Dekker 

et al., 2019; Keum & Giovannucci, 2019).  A third carcinogenic pathway has been 

described which is linked to unresolved or chronic inflammation contributing to 

epithelial dysplasia which has been linked to the pathogenesis of various cancers 

including colorectal cancer (Allavena et al., 2008; Cheng et al., 2021; Keum & 

Giovannucci, 2019). 

 

2.3  MODIFIABLE RISK FACTORS ASSOCIATED WITH COLORECTAL CANCER 

Both environmental and hereditary risk factors seem to play a part in the development 

of colorectal cancer (Dekker et al., 2019). The rise in incidence of colorectal cancer 

over the last few decades could be attributed to an increasing ageing global population 

as well as a group of factors associated with westernisation including unfavourable 

modern dietary behaviours, smoking, obesity and low physical activity levels (Keum & 

Giovannucci, 2019; Kuipers et al., 2015). Furthermore, the burden of colorectal cancer 

is shifting towards lower-and-middle-income countries as they transition economically 

(Keum & Giovannucci, 2019). 

 

2.3.1 Cigarette Smoking 

Some evidence suggests that smoking is not a risk factor for colorectal cancer 

(Imperiale et al., 2008; Peppone et al., 2009; Schumacher et al., 2021). In contrast, 

other studies have shown that cigarette smoking is associated with a variety of cancers 

including colorectal cancer (Puzzono et al. 2021; Wei, Lin & Chang 2011; Sasco, 

Secretan & Straif 2004). Results of a meta-analysis of prospective cohort studies found 

that smoking is associated with a higher risk for colorectal cancer which was greater 

in men than women and more common in rectal cancers than colon cancers (Tsoi et 



 8  
 

al., 2009).  There is evidence that cigarette smoking contributes to the development of 

adenomatous polyps which are the precursor lesions for colorectal cancer (Botteri et 

al., 2008). Furthermore, cigarette smoking contributes to the growth and 

aggressiveness of adenomas (Botteri et al., 2008).  

 

2.3.2 Anthropometric Profile 

Insulin resistance, hyperinsulinemia and Type II Diabetes have all been linked to 

increased risk for colorectal cancer amongst others (McTiernan, 2008). Furthermore, 

perturbations in glucose control have also been associated with increased risk of 

colorectal cancer (Saydah et al., 2003; McTeirnan, 2008). As a result of 

hyperglycaemia, the involvement of reactive oxidative species resulting in low-grade 

inflammation and the accumulation of advanced glycation end products have been 

suggested to stimulate carcinogenic pathways (van Guilder et al., 2006; Vulcan et al., 

2017;Yu et al., 2022).  

 

Hyperinsulinemia may play a part in carcinogenesis by promoting abnormal stimulation 

of various cellular signalling cascades, increasing growth factor-dependent cell 

proliferation as well as by directly affecting metabolism of cells (Arcidiacono et al., 

2012). A state of chronic inflammation has been described as one of the links between 

diabetes and certain cancers (Giovannucci et al., 2010). Diabetes is the most common 

form of insulin resistance and has been recognized as a low-grade inflammatory 

condition where the overproduction of specific molecules occurs. These include 

interleukin-6, free fatty acids, leptin, tumour necrosis factor alpha, adiponectin, 

plasminogen activator inhibitor-1 and monocyte chemoattractant protein (Giovannucci 

et al., 2010). This can result in malignant transformation and/or progression of cancer 

(Giovannucci et al., 2010).   

 

General obesity is a well-researched modifiable factor linked with increased risk for 

colorectal cancer (especially rectal cancers) (Keum & Giovannucci, 2019; N. Li et al., 

2021; Renehan et al., 2008). There are many types of hormones and pro-inflammatory 

cytokines produced by adipose tissue. This pro-inflammatory environment produces 

an ideal setting for cancerous cells (Tilg & Moschen, 2006). Although there are others, 

interleukin-6 and tumour necrosis factor-alpha remain the model pro-tumourigenic 

cytokines and can influence all stages of tumour production (Becker et al., 2005; 

Grivennikov & Karin, 2011).  
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Soltani et al., (2019) found that patients in the colorectal adenoma group had 

significantly higher incidences of obesity (measured with body mass index) and 

diabetes when compared to healthy controls. However, there was no significant 

association between obesity and diabetes in the adenoma group (Soltani et al., 2019). 

Another study examined the association between visceral obesity (measured by waist 

circumference) and risk for early onset colorectal cancer. The results showed that 

visceral obesity is not a risk factor for early onset colorectal adenocarcinoma (Choe et 

al., 2013). A more recent systematic review and meta-analysis of prospective studies 

showed that abdominal obesity could be linked the development of colorectal cancer 

(Dong et al., 2017). Results of an emerging German population-based, case-controlled 

study showed that early adulthood obesity is associated with greater risk of early-onset 

colorectal cancer (H. Li et al., 2021). 

 

2.3.3 Physical Activity 

Physical activity is defined as any body movement produced by the skeletal muscles 

that results in the expenditure of energy (Casperson et al., 1985). Exercise is a form 

of physical activity that is planned and structured with the objective of improving 

physical fitness (Casperson et al, 1985). Physical inactivity is defined as not meeting 

physical activity guidelines for moderate-to-vigorous physical activity (Bull et al. 2020; 

Sedentary Behaviour Research Network 2012). The World Health Organisation 

recently published new guidelines for physical activity for adults as well as specific 

recommendations for those who are living with a chronic condition of which cancer is 

specifically mentioned (Bull et al., 2020). The guidelines suggest that some physical 

activity is better than none at all. The updated guidelines target “150-300 minutes of 

moderate intensity aerobic physical activity and 75-150 minutes of aerobic vigorous 

intensity physical activity” per week (Bull et al., 2020, p. 1456). Resistance training is 

also an important component of physical activity and exercise. Resistance training has 

been shown to preserve lean muscle mass, metabolic regulation, improved bone 

density and mineral health, functional benefits, improved health-related quality of life 

and better cardiovascular health (Westcott, 2012).  Similar metabolic equivalents can 

be achieved with both aerobic and resistance training (Schram et al, 2019).  

 

There are several mechanisms that have been suggested to explain the association 

between colorectal cancer and physical activity (Samad et al., 2004). One of the 

mechanisms by which physical inactivity may be detrimental is by gut dysbiosis 

(Sobhani et al., 2011). Intestinal microbiota is considered mostly beneficial by 

mechanisms of residual food fermentation, gut immune system modulation and 
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disease protection (Codella et al., 2018; Sobhani et al., 2011). The mucosal barrier in 

the colon ensures a healthy condition and ensures luminal confinement of bacteria 

(Genua et al., 2021).   

 

Physical inactivity amongst other lifestyle factors, could aggravate an impairment in 

the colonic mucosal barrier resulting in a shift in the microbiota composition (Genua et 

al., 2021; Vieira et al., 2017). Physical activity may encourage intestinal microbial 

diversity through a number of mechanisms including the promotion of an anti-

inflammatory state (Codella et al., 2018).  In a study by Sobhani et al (2011) which 

showed a composition change in the microbiota of patients with colorectal cancer, the 

authors concluded that this may impact on the mucosal immune response in these 

patients. 

 

Another concept to explore is the idea that physical activity decreases gut transit time 

(Shaw et al., 2018). Bingham & Cummings (1989) investigated the effect of exercise 

on large intestinal function in sedentary, but otherwise healthy, men and women. The 

results of the study were inconsistent and the authors concluded that physical activity 

without changes in diet, does not appear to have an effect on faecal weight and transit 

time (Bingham & Cummings, 1989).  

 

Furthermore, physical activity has been shown to decreases insulin resistance (Nelson 

et al., 2013) and reduce hyperinsulinemia (McTiernan, 2008). Insulin is an important 

growth factor for colonic mucosal cells and is therefore mitogenic to carcinogenesis 

(Samad et al, 2004). Another factor to consider is the relationship between physical 

activity and prostaglandin E2. Patients with colorectal polyps have higher levels of 

colonic mucosal prostaglandin E2 (Samad et al., 2004). Increased physical activity 

levels have been shown to lower prostaglandin E2 levels which in turn lowers the risk 

for colon cancer (Martinez et al., 1999). 

 

A population-based prospective study showed that there was no association between 

physical activity patterns and the risk for colon and rectal cancer in Norwegian women 

(Oyeyemi et al., 2018).  

 

In contrast to this, Slattery et al (2003) performed a population-based study of 952 

individuals with cancer of the rectum and rectosigmoid junction. Results showed that 

vigorous-intensity physical activity was associated with lower rectal cancer risk in both 

women and men (Slattery et al., 2003). In this study, vigorous-intensity exercise was 
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defined as any activity that made participants sweat or feel out of breath (Slattery et 

al., 2003). The primary mechanisms that could be attributed to the link between 

physical activity and colorectal cancer have not been well described (Slattery et al., 

2003). It is also unclear which of these mechanisms are significant for rectal cancer 

and which are important for colon cancer (Slattery et al., 2003). Furthermore, results 

of a recent systematic review and meta-analysis have shown a significant protective 

association between physical activity and the risk for the development of colorectal 

cancer (Shaw et al., 2018).   

 

2.3.4  Alcohol Consumption 

Results of a meta-analysis of published studies showed that there is strong evidence 

linking alcohol consumption (of more than one drink per day) with colorectal cancer 

risk (Fedirko et al., 2011). Similarly, there is other evidence suggesting that heavy 

drinking is a risk factor for the development of colorectal cancer (Bagnardi et al., 2015; 

de Menezes et al., 2013). There is even evidence to suggest that light alcohol 

consumption is also linked with colorectal cancer risk albeit low risk (Choi et al., 2018). 

Results of a meta-analysis of cohort studies showed that light and very light alcohol 

consumption (light and very light defined as ≤ 1 and ≤0.5 drink per day respectively) 

are not associated with risk of most cancers except for a slight increase in risk for 

colorectal cancer in males (Choi et al., 2018). In contrast to this, results of a meta-

analysis of 16 studies reporting the association between colorectal cancer risk and 

alcohol consumption showed that drinking one to two alcoholic beverages per day was 

associated with a lower risk for colorectal cancer (McNabb et al., 2020). The same 

study however, also confirmed the association between heavy alcohol consumption 

and risk for colorectal cancer (McNabb et al., 2020) which supports many other studies 

recently published (Bagnardi et al., 2015; de Menezes et al., 2013; Inoue, 2013; N. Li 

et al., 2021). 

 

Alcohol intake is associated with lower concentration levels of folate which has been 

studied in detail in relation to colorectal cancer aetiology (Sir Michael et al., 2007). 

Alcohol can also act as a co-carcinogen agent meaning that alcohol consumption in 

conjunction with other risk factors (such as cigarette smoking) could promote the onset 

or accelerate the progression of cancer (Bagnardi et al., 2015; Poschl & Seitz, 2004). 

According to the International Agency for Research on Cancer, alcohol consumption 

results in exposure of the consumer to acetaldehyde (Inoue, 2013). Acetaldehyde is 

both mutagenic and carcinogenic by binding to DNA and protein (Poschl & Seitz, 

2004).  
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2.3.5  Diet 

Veettil et al (2021) performed an umbrella review on 45 meta-analyses examining the 

role of diet in the incidence of colorectal cancer risk (Veettil et al., 2021). The results 

showed convincing associations between reduced risk for colorectal cancer and 

greater intakes of yoghurt, dietary fibre and calcium. Furthermore, lower intake of red 

meat and alcohol was found to be associated with reduced incidence of colorectal 

cancer (Veettil et al., 2021). Lai et al (2017) performed a meta-analysis of observational 

studies to determine the association between dietary protein intake and colorectal 

cancer risk. The results showed no association between high dietary protein intake 

and risk of colorectal cancer (Lai et al., 2017). Another factor to consider is the source 

of dietary protein and risk for colorectal cancer. Liao et al (2019) found that substituting 

plant protein for animal protein (specifically red meat) is associated with a lower risk 

for colorectal cancer. Results of a meta-analysis of six prospective cohort studies found 

no significant association between colorectal cancer risk and animal protein intake 

(Alexander et al., 2009). Results of a recent systematic review showed that 

consumption of both soluble and insoluble fibre appears to have a protective effect 

against colorectal cancer Arayici et al., 2022). Both were associated with a significant 

reduction in colorectal cancer risk (Arayici et al., 2022). 

 

An interesting concept is the role of dietary and supplemental antioxidants in the risk 

of developing colorectal cancer. Antioxidants act by minimising the gentoxic damage 

caused by accumulation of reactive oxygen species (Carini et al., 2011). Pais & 

Dumitrascu (2013) performed a meta-analysis of 20 randomised controlled trails to 

investigate the global effect of antioxidants on the incidence of colorectal cancer, 

recurrence, overall mortality and cancer-related mortality. The results showed no 

evidence of a protective role of antioxidant supplementation in the prevention of 

colorectal cancer (Pais & Dumitrascu, 2013). Similar results were found in another 

systematic review and meta-analysis (Papaioannou et al, 2011). 

 

Another systematic review and meta-analysis investigated the effects of 

phytochemically rich dietary components on risk for colorectal cancer. The results 

showed that higher consumption of cruciferous vegetables, garlic, citrus fruits, and 

tomatoes is linked with lower incidence of colorectal cancer (Borgas, Gonzalez, 

Veselkov & Mirnezami, 2021). 
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Moving away from risk factors linked with colorectal cancer, the next section explores 

the effects that cancer and cancer-related treatments (such as chemotherapy, 

hormone therapy and radiotherapy) have on the musculoskeletal system. 

 

2.4  Effects of Cancer and Cancer-Treatments on the Musculoskeletal System 

Cancer and cancer therapies can have a detrimental effect on the musculoskeletal 

system namely bone loss, muscle loss and associated muscle weakness (Sturgeon et 

al., 2019). As a result, weakness, loss of mobility and increased risk for falls can occur 

(Sturgeon et al., 2019).  

 

There are multiple mechanisms that appear to be responsible for muscle wasting in 

patients with cancer (Schneider et al, 2007). Cytokines, fatty acid-derived eicosanoids 

and proteolysis-inducing factor appear to contribute to muscle wasting in this 

population (Todorov et al., 1996; Tisdale, 2002). Proteolysis-inducing factor activates 

a proteolytic pathway resulting in the breakdown of skeletal muscle.  The interaction of 

hormones, inflammatory mediators and tumour products promotes gluconeogenesis, 

enhances catabolism and reduces anabolism (Todorov et al., 1996; Tisdale, 2002). 

The resultant loss of lean muscle mass occurs due to a reduction in protein synthesis 

in combination with increased protein catabolism (Todorov et al., 1996; Tisdale, 2002). 

This in turn results in muscle weakness and functional decline (Schneider et al, 2007). 

 

Sarcopenia has been defined as “a loss of skeletal mass and function” (Fielding et al., 

2011). It is a complex syndrome whereby the reduced skeletal muscle mass can occur 

in isolation or in combination with an increase in fat mass (Fielding et al., 2011). 

Sarcopenia can be primary where the mechanism of loss of muscle mass is age-

associated or secondary where the muscle mass loss has occurred due to pathological 

mechanisms such as cancer (Vergara-Fernandez et al., 2020). In many cases, patients 

present with a combination of primary and secondary sarcopenia (Takiguchi et al., 

2021). The molecular mechanisms involved with the pathology of muscle wasting seen 

in sarcopenia include: reduced protein synthesis, protein degradation, mitochondrial 

abnormalities, inflammation, impaired satellite cell activation and oxidative stress 

(Bowen et al., 2015). The prevalence of sarcopenia in patients with solid malignant 

tumours is 35.3% (Surov & Wienke, 2022). Research has shown that reduced muscle 

mass in patients with colorectal cancer is associated with a higher post-surgical 

inflammatory response which could contribute to a higher incidence of complications 

after surgery (Reisinger et al., 2016). Furthermore, Hu et al (2021) found that 

sarcopenia combined with the expression of the inflammatory marker interleukin-23 
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significantly predicted poor survival in patients with colorectal cancer (Hu et al., 2021a). 

Sarcopenia is an important factor linked with physical function, muscle strength and 

muscle quantity (Reisinger et al., 2015; Vergara-Fernandez et al., 2020). Functional 

compromise as a result of sarcopenia in patients undergoing surgery for colorectal 

cancer is associated with poor postoperative outcomes (Reisinger et al., 2015; 

Vergara-Fernandez et al., 2020). Sarcopenia can have negative implications for 

treatment options and outcomes (Broughman et al., 2015).  

 

Patients with cancer also commonly present with cachexia (Vergara-Fernandez et al., 

2020). Cachexia is a complex metabolic condition portraying severe uncontrolled loss 

of muscle with or without wasting of fat mass (Bowen et al., 2015). Muscle cachexia 

involves a combination of malnutrition and abnormal metabolism which leaves the 

patient’s body in a state of hyper catabolism (Siff et al., 2021). The molecular 

mechanisms responsible for muscle mass loss in cachexia include an increased 

stimulation of the ubiquitin-proteasome system, autophagy of skeletal muscle cells, 

oxidative stress, inflammation, low testosterone levels and elevated myostatin 

expression (Bowen et al., 2015). The resultant effect is an imbalance between muscle 

proteolysis and protein synthesis which in turn causes the reduction in muscle mass 

and strength as well as lower physical function (Siff et al., 2021). The loss of muscle 

mass seen in cancer cachexia occurs at a more rapid rate than the cachexia seen in 

other diseases (Giordano et al., 2003). Results of a study by Mason et al (2016) 

showed that the incidence of cancer cachexia was 16.6% in 253 patients awaiting 

elective surgery (Mason et al., 2016). Fukuta et al (2019) investigated the effect of 

preoperative cachexia on post-surgical hospital length of stay in older patients 

undergoing surgery for gastrointestinal cancers. Results of the study showed that 

preoperative cachexia prolonged patients’ postoperative hospital length of stay 

(Fukuta et al., 2019). Results of another study showed that the diagnosis of cachexia 

itself was a predictor for haematological and gastrointestinal toxicities during 

chemotherapy in patients with gastrointestinal cancer (da Rocha et al., 2019). In 

contrast to this, several common chemotherapeutic agents are themselves known to 

degrade muscle mass resulting in a vicious cycle (Damrauer et al., 2008; Gilliam et al., 

2011). Both muscle mass loss and muscle weakness have been associated with 

chemotherapy, radiation and hormone-therapy treatments for patients with cancer 

(Sturgeon et al., 2019). 

 

Although there is an overlap in the definition and molecular mechanisms of the 

pathology of sarcopenia and cachexia, they are two separate conditions that often 
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occur together in patients with cancer (Vergara-Fernandez et al., 2020). The 

combination of both cachexia and sarcopenia results in a reduced quality of life (Bowen 

et al., 2015). Additionally, the disuse that occurs from inactivity in these patients further 

compounds the loss of muscle mass (Bowen et al., 2015). Additional measures should 

be taken to assess and optimize deconditioned patients preoperatively to improve their 

muscle quality and quantity (Fukuta et al., 2019; Reisinger et al., 2016).  

 

Fatigue related to cancer is a common cause of anguish in cancer survivors (Akechi 

et al., 1999; Bower, 2014). Cancer-related fatigue is different from everyday fatigue as 

it is disproportional to exertion levels and is not alleviated by rest (Glaus et al., 1996). 

Cancer-related fatigue is persistent – it may be present at the time of initial diagnosis, 

increase during treatment and continue for months or even years after treatment has 

been completed (Ryan et al., 2007). In many cases, the patients have a reduced quality 

of life and their ability to perform basic activities of daily living is affected (Ryan et al, 

2007). Wang et al (2014) investigated the prevalence and characteristics of fatigue in 

2177 patients with cancer. The results showed that 45% of the patients who were 

undergoing active oncological treatment reported moderate-severe cancer-related 

fatigue (Wang et al., 2014). The underlying mechanisms of cancer-related fatigue 

include central and peripheral mechanisms. It is not well defined; however, the 

pathophysiology is likely linked to muscular, neuroendocrine, cytokine and 

neurotransmitter changes (Bower, 2014;O’Higgins et al., 2018). 

 

Progressive cancer directly affects several organ systems and can cause 

neurophysiological deficits in skeletal muscle (Wang, 2008). Dysregulated 

proinflammatory cytokines may inhibit metabolism and affect normal muscle function. 

Furthermore, there may be decreased availability of metabolic substrates (Wang, 

2008). Cachexia-related muscle catabolism is reported to be linked to proinflammatory 

cytokines (Argiles et al., 2006). Increased inflammation is also the main culprit for the 

mechanism behind treatment-induced symptoms (chemotherapy and radiation) 

(Wang, 2008). Molecules such as C-reactive protein and albumin which are 

downregulated by cytokines show a high correlation with cancer-related fatigue (Brown 

et al., 2005).  

 

There is a hypothesis that cancer or cancer-treatments indirectly or directly cause 

alterations in the hypothalamic-pituitary-adrenal axis which is the central system 

regulating cortisol (Bakheit et al., 1992; Wang, 2008). This can result in symptoms of 

fatigue (Bakheit et al., 1992). There are studies that have examined the relationship 
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between circadian rhythm and cancer-related fatigue as a result of cortisol levels and 

rest-activity patterns (Wang, 2008). Alterations in fatigue between chemotherapy 

cycles have also been associated with rest-activity patterns (Roscoe et al., 2002). It is 

plausible that serotonin dysregulation and upregulation of 5-HT receptors could play a 

part in the pathophysiology behind cancer-related fatigue (Newsholme & Blomstrand, 

1995; Andrews et al., 2005). This can result in reduced somatomotor drive and a 

subsequent sensation of the lack of ability to perform physical activities (Newsholme 

& Blomstrand, 1995; Andrews et al., 2005). Furthermore, feelings of weakness and 

lack of energy leading to fatigue may occur as a result of adenosine triphosphate 

dysfunction. Cancer and cancer treatments may cause a defect in the adenosine 

triphosphate regeneration as well as a build up of metabolic biproducts in skeletal 

muscle and neuromuscular junctions (Dimeo et al., 1997). This could result in 

peripheral fatigue due to lack of energy (Ryan et al., 2007).  

 

Cancer-related anaemia has a significant impact on patients resulting in dizziness and 

fatigue amongst other symptoms (Wang, 2008). Anaemia results in reduced delivery 

of oxygenated blood which may cause fatigue as a result of compromised organ 

function (Ryan et al., 2007).    

 

Post-surgical fatigue is a common complication and is often attributed to the body’s 

physiological response to the surgery (Wang, 2008). This can further compound 

cancer-related fatigue in certain patients.  

 

Chemotherapy-induced peripheral neuropathy has been reported in up to 68% of 

patients in the first month after completing their treatment (Seretny et al., 2014). 

Although the prevalence reduces over time, 30% of patients are likely to continue to 

struggle with symptoms related to peripheral neuropathy six months later (Seretny et 

al., 2014). Neuropathies can occur as a result of nerve damage from the cytotoxic 

effects of certain chemotherapy drugs (Winters-Stone et al., 2017). Symptoms include 

pain, paraesthesia, loss of sensation and reduced proprioception leading to muscle 

weakness, poor mobility, impaired balance and subsequently, increased risk of falls 

(Winters-Stone et al., 2017). 

 

When looking at the musculoskeletal system, one cannot exclude the muscles of the 

pelvic floor when discussing pelvic cancers including colorectal cancer (Bernard et al., 

2016). The superficial layer of muscles in the pelvic floor plays a role in sexual function 

(bulbospongiosus and ischiocavernosus), minor support (transverse perineal muscles 
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and perineum body) as well as faecal continence (external anal sphincter muscle). 

Urinary continence is maintained by the intermediate layer of muscles namely 

compressor urethra muscle and external urinary sphincter (Bernard et al., 2016; 

Rossetti, 2016). Lastly, the deep layer of muscles includes those that make up the 

levator ani muscle which are responsible for supporting the organs of the pelvis and 

maintaining overall continence during times whereby the intra-abdominal pressure is 

increased (Bernard et al., 2016; Rossetti, 2016). The anus and urethra each also have 

an internal sphincter making up the intrinsic layer responsible for continence (Bernard 

et al., 2016). A recent systematic review revealed that radiotherapy as a treatment for 

pelvic cancers has detrimental effects on the function of the pelvic floor musculature 

(Bernard et al., 2016).  

 

While common in cases of cancers of the prostate, lung and breast; bony metastases 

do not occur frequently in patients with colorectal cancer. Results of a recent 

systematic review have shown that bony metastases occur in three to seven percent 

of patients with colorectal cancer (Christensen et al., 2018). Aside from bony 

metastases, osteoporosis has been linked with cancer and certain cancer therapies 

(Sturgeon et al., 2019). Men diagnosed with colorectal cancer have been shown to be 

less likely to have osteoporosis than women (Barzi et al., 2019).  Osteoporosis further 

results in increased fracture risk, low bone strength, increased skeletal fragility and 

disruption of the micro-architecture of the bone (Sturgeon et al., 2019). 

 

 

2.5  SURGERY FOR COLORECTAL CANCER 

There are various types of surgical procedures for colorectal cancer resection including 

anterior resection, left and right hemicolectomies, sigmoid colectomy and, 

abdominoperineal resection (Guillou et al., 2005). Laparoscopic surgery is becoming 

increasingly more popular as the surgical option for patients with colorectal cancer as 

it is generally associated with fewer postoperative complications and a reduced 

hospital length of stay (Guillou et al., 2005; Hewett et al., 2008; Lee et al., 2017; Moug 

et al., 2015). Laparoscopic-assisted surgery takes place when the surgeon is able to 

laparoscopically mobilise the diseased segment of bowel but a slightly larger incision 

is required to remove the resected segment (Guillou et al., 2005). In some cases, 

patients may be planned for laparoscopic surgery and the procedure is then changed 

to open laparotomy intraoperatively. Reasons for conversion from laparoscopic to 

open laparotomy procedures include the inability to visualise critical structures, 

advanced disease, adhesions, inability to mobilise the colon, insufficient surgical 
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margins, advanced disease and intraoperative complications (Hewett et al., 2008). The 

postoperative length of stay for both laparoscopic and open procedures described in 

the literature varies from five to 12 days (Lee et al., 2017; Moug et al., 2015; Oodit et 

al., 2021). 

 

A randomised controlled trial investigated short term outcomes in patients who 

underwent laparoscopic and open surgery for treatment of colorectal cancer (Hewett 

et al., 2008). The results showed that there were considerably more cases of recurrent 

postoperative ileus in those who had open surgery when compared to those who had 

laparoscopic procedures. There was a one-day variance in postoperative length of stay 

between the open (9 days) and laparoscopic groups (8 days) (Hewett et al. 2008). 

 

Moug et al (2015) performed a systematic review of randomised controlled trials 

examining open versus laparoscopic surgery for older persons diagnosed with 

colorectal cancer. ‘Older people’ were defined as being 65 years or older (Moug et al., 

2015). The results showed that both open and laparoscopic surgical options can be 

utilised for older people (Moug et al., 2015).   

 

 

2.6  POSTOPERATIVE OUTCOMES FOLLOWING COLORECTAL CANCER 

RESECTION 

 

2.6.1 Postoperative Complications and Length of Stay 

An emerging multicentre prospective cohort study examined postoperative 

complications and mortality following surgery for various cancers in 82 different 

countries (Knight et al., 2021). The results showed that major postoperative 

complications following colorectal cancer resection were reported in 19.1% of cases in 

low-income and middle-income countries (LMIC) when compared to 14.4% across all 

income groups (Knight et al., 2021). Major complications were defined as a Clavien 

Dindo score of grades three or more. Furthermore, results also showed a mortality rate 

of 7% and 3.3% in LMIC and across all income groups respectively following surgery 

for colorectal cancer (Knight et al., 2021). Major postoperative complications after 

elective surgery for colorectal cancer are linked with reduced long-term survival 

(Odermatt et al., 2015). 

 

Commonly reported postoperative surgical complications that occur following 

colorectal cancer surgical resection include anastomotic leakage, bleeding, ileus, 
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abscess, bowel perforation, adhesions, wound infection, fascial dehiscence, hernia, 

stoma complications and urethral/bladder perforation (Pallan et al., 2021; Warps et al., 

2021). Non-surgical postoperative complications that can occur following colorectal 

cancer surgery include cardiac, pulmonary, thromboembolic, neurological and 

infectious complications (Warps et al., 2021).  

 

Results of a recent South African study on 457 patients who underwent elective 

colorectal surgery showed that 44% of patients developed postoperative complications 

of which 61% were considered minor (Oodit et al., 2021). In the above-mentioned study 

wound infections (11.8%), anastomotic leaks (8.5%) and paralytic ileus (8.3%) were 

the most commonly reported post-surgical complications (Oodit et al., 2021). The 

median length of stay was five days (Oodit et al., 2021).  

 

Increased hospital length of stay and subsequent increased cost of healthcare often 

occurs due to surgical site infections. A study in Ghana showed that surgical site 

infections resulted in an increased hospital length of stay of up to 16 additional days in 

patients who had undergone rectal surgery (Fenny et al., 2020). Surgical site infections 

can be categorised as superficial incisional, deep incisional or space/organ (Lee et al., 

1999). 

 

Anastomotic leakage is a commonly reported complication following colorectal cancer 

surgery. According to the ‘International Study Group of Rectal Cancer’, anastomotic 

leakage can be defined as a fault of the wall of the intestine at the surgical anastomosis 

leading to a direct passage between the intra-and-extra-luminal compartments 

(Rahbari et al., 2010). Following colorectal cancer resection, anastomotic leakage has 

been shown to occur more often in patients who have lower muscle density (Margadant 

et al., 2016). This is relevant to our research project as it emphasises the potential for 

preoperative physiotherapy interventions to improve patients’ physical condition before 

surgery in order to improve muscle mass. Anastomotic leakage is associated with 

significant mortality and morbidity (Daams et al., 2013). An increase in the body’s 

inflammatory response may be partially responsible for an increased wound healing 

time (Reisinger et al., 2016). This is significant as it could affect the external surgical 

incision site, as well as healing of the gut leading to manifestations of anastomotic 

leakages (Reisinger et al., 2016).   

 

Postoperative paralytic ileus can be defined as a transient inhibition of gastrointestinal 

motility after surgery due to non-mechanical causes and results in delayed oral intake 
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(Gero et al., 2017). Results of a Delphi study, which aimed to achieve international 

agreement on the definition, diagnosis and management of postoperative paralytic 

ileus, showed that stimulation of ambulation or mobilisation had the highest percentage 

of consensus (96%) in the treatment of postoperative ileus (Gero et al., 2017). 

However, there is a paucity of literature on the effect of early mobilisation or 

postoperative exercise therapy for the treatment or prevention of paralytic ileus. Ahn 

et al (2013) investigated the effects of in-hospital exercise rehabilitation on 

postoperative outcomes in comparison to usual postoperative care in patients with 

colorectal cancer (Ahn et al., 2013). The exercise therapy consisted of stretching, core 

training, facilitation of balance and low-intensity resistance training (Ahn et al., 2013). 

The results showed that low-to-moderate intensity postoperative exercise training 

reduced hospital length of stay and improved bowel motility (Ahn et al., 2013). In 

contrast to this, results of an older study showed that early postoperative ambulation 

had no effect on recovery of gut motility when compared to normal postoperative care 

(Waldhausen & Schirmer, 1990).  

 

Despite being one of the main reasons for postoperative physiotherapy management, 

postoperative pulmonary complication incidence after colorectal cancer surgery 

remain fairly low when compared to other complications such as surgical site 

infections. Oodit et al (2021) reported an incidence of 1.3% and 0.9% of lobar 

atelectasis and pneumonia respectively in South African patients who had undergone 

colorectal surgery (Oodit et al., 2021). However, non-surgical complications such as 

pulmonary complications have a greater impact on long-term survival than surgical 

complications (Warps et al., 2021). It is also plausible that any patient who has 

undergone major abdominal surgery is at risk for postoperative pulmonary 

complications (Tegegne et al., 2021).  

 

Bellini et al (2016) reported a 2% incidence rate of venous thromboembolism after 

colectomy for colon cancer (Bellini et al., 2016). Immobilisation remains a key risk 

factor for thromboembolic events and education remains a key factor in risk reduction 

(Hillegass et al., 2016). Cancer is also a risk factor for increased risk of thromboembolic 

events such as deep vein thrombosis and pulmonary embolism (Heit et al., 2000). 

There are various mechanisms that could explain the increased risk linked to cancer 

including vascular injury, blood stasis, and blood hypercoagulability (Heit et al., 2000). 

Furthermore, surgery also increases the risk for thromboembolic events (van 

Hemelrijck et al., 2013). However, the absolute incidence of postoperative 

thromboembolic events remains low but it is still responsible for significant mortality 
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and morbidity (Bellini et al., 2016). Results of a retrospective cohort study showed that 

the incidence of postoperative thrombotic events in patients with ovarian cancer is low 

(Kim et al., 2022). Nonetheless, physiotherapists are vital in the initiation of early 

mobilisation in high risk patients (Hillegass et al., 2016).  

 

Despite the implementation of programmes encouraging early mobilisation, there 

remains a sharp decrease in functional capacity in patients follow surgery which is 

exacerbated further by immobilisation (Scharm et al., 2019). Schram et al (2019) 

investigated the feasibility of a resistance-based exercise programme to promote early 

mobilisation following colorectal cancer surgery. In this study, patients met with an 

exercise specialist before surgery to address the resistance programme, personalise 

any exercises if required and review the postoperative period (Schram et al., 2019). 

Participants were provided with an information booklet containing all the exercises as 

well as an exercise log. Participants were seen again in the immediate postoperative 

period and the resistance programme was initiated. Results showed that this type of 

exercise programme is safe and feasible and could assist clinicians to help patients 

prepare for and recover from colorectal cancer surgery (Schram et al., 2019).  

Timely and appropriate wound healing is imperative for patients’ postoperative 

recovery and rehabilitation (Sandy-Hodgetts et al., 2015). Surgical wound dehiscence 

is the splitting open or rupture of a surgical wound or incision site (Sandy-Hodgetts et 

al., 2015). Results of a literature review show that it is most commonly reported after 

cardiothoracic, orthopaedic, vascular or abdominal surgery (Sandy-Hodgetts et al., 

2015). Preoperative modifiable risk factors for surgical wound dehiscence include both 

smoking and increased BMI (Sandy-Hodgetts et al., 2015). Results of a study that 

examined risk factors influencing wound dehiscence after midline laparotomy showed 

that postoperative increases in intra-abdominal pressure are associated with wound 

dehiscence (Mäkelä et al., 1995). Risk factors involved in increased intra-abdominal 

pressure include coughing, vomiting, intestinal paralysis and repeated urinary 

catheterisation (Mäkelä et al., 1995). Furthermore, poor glycaemic control is 

significantly associated with poor outcomes related to surgical wound closure in high-

risk patients (Endara et al., 2013). An increase in the body’s inflammatory response 

may be partially responsible for an increased wound healing time (Reisinger et al., 

2016). This is significant as it could affect the external surgical incision site, as well as 

healing of the gut leading to manifestations of anastomotic leakages (Reisinger et al., 

2016).   
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Many patients have bowel symptoms including faecal incontinence following colorectal 

cancer surgery (Lin et al., 2018). Varpe et al (2011) investigated the quality of life 

outcomes especially pelvic floor dysfunction in patients who received surgical 

resection for rectal cancer. Results showed problems with physical functioning of the 

pelvic floor including anal dysfunction, urinary incontinence and dysuria as well as 

sexual dysfunction in male patients (Varpe et al., 2011).  

 

 

 

2.7  LIFESTYLE FACTORS AND POSTOPERATIVE OUTCOMES 

 

Lifestyle factors can play a role in determining the outcome of a surgical intervention. 

These include but are not limited to factors such as muscle mass, physical activity, 

smoking, alcohol consumption and BMI. One study investigated the prognostic value 

of muscle density in predicting poor post-surgical outcomes in older patients 

undergoing surgery for colorectal cancer. The results showed that low muscle density 

is associated with major postoperative complications (Margadant et al., 2016). 

Similarly, Onerup et al (2021) found that self-assessed preoperative levels of usual 

physical activity predicted complications after colorectal cancer resection (Onerup et 

al., 2019). The prospective observational cohort study utilised the Saltin-Grimby 

physical activity level scale (Onerup et al., 2019). Postoperative complications were 

measured using the Clavien Dindo scale and the Comprehensive Complications Index 

(Onerup et al., 2019).  Van Der Hulst et al (2021) concluded that physical 

prehabilitation may be beneficial in preventing postoperative complications in frail older 

patients who are undergoing surgery for colorectal cancer (van der Hulst et al., 2021). 

In addition, low preoperative physical activity levels have been associated with a longer 

hospital length of stay (Yang et al., 2021). Another study showed that preoperative 

physical activity (moderate-to-vigorous intensity activity of >1000 minutes per week) 

was associated with fewer postoperative complications (Loogman et al., 2021). It is of 

note though that the patients in the above-mentioned group were already high risk as 

they all had American Society of Anesthesiology (ASA) scores of III and IV (Loogman 

et al., 2021).  

 

Alcohol use has been linked with increased risk of anastomotic leakage (van Kooten 

et al., 2021). In contrast, in a retrospective review of a Dutch colorectal cancer cohort, 

there was no association between alcohol consumption and the risk of postoperative 

complications (Loogman et al., 2021). Results of a systematic review and meta-
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analysis showed that preoperative consumption of more than two units of alcohol per 

day is associated with increased risk of non-surgical site infections (Shabanzadeh & 

Sørensen, 2015). The authors of the above-mentioned study admitted that the impact 

of lesser alcohol consumption on postoperative outcomes remains unknown 

(Shabanzadeh & Sørensen, 2015). 

 

Research has also shown that increased BMI is associated with higher risk of 

postoperative complications such as surgical site infections (Almasaudi et al., 2018; 

Huh et al., 2019) and venous thromboembolism (Bellini et al., 2016). Almasaudi et al 

(2018) performed a systematic review and meta-analysis of observational studies to 

investigate the relationship between BMI and outcomes following curative colorectal 

cancer surgery. The results showed that higher BMI was associated with increased 

incidence of surgical site infections regardless of the geographical location of the 

studies (Almasaudi et al., 2018). However, another study showed that there isn’t an 

association between BMI and post-surgical complications (Loogman et al., 2021). 

 

Results of a retrospective cohort study of patients who had surgery for colorectal 

cancer in Johannesburg, South Africa found that patients with a smoking history were 

at greater risk of developing postoperative ileus when compared to lifetime non-

smokers (Watkins et al., 2021). A study performed in the Netherlands also found 

smoking to be associated with more postoperative complications (Loogman et al., 

2021). Furthermore, another study supported preoperative smoking cessation to limit 

pulmonary complications after surgery (Singh et al., 2013). In contrast, Graybill et al 

(2012) found that smoking was not associated with a greater incidence of 

postoperative pulmonary complications following laparoscopic surgery (Graybill et al., 

2012). The time frame between smoking cessation and surgical time may play a part 

in the occurrence of postoperative pulmonary complications (Davies et al., 2017). 

Following smoking cessation, there is a temporary increase in mucus production which 

could increase the likelihood of developing postoperative pulmonary complications for 

a short period (Davies et al., 2017). Smoking has also been associated with a higher 

incidence of anastomotic leakage after surgery. This is believed to be due to the 

microvascular damage caused by smoking resulting in reduced healing of the surgical 

anastomosis (Parthasarathy et al., 2017).  

 

Furthermore, there is evidence that various lifestyle factors are associated with survival 

rates in patients with cancer. These will be discussed in the next section. 
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2.8 LIFESTYLE FACTORS AND SURVIVAL 

A study done in Ethiopia examined the survival pattern and prognostic determinants in 

patients with colorectal cancer. Results showed that survival rate varies depending on 

tumour-node-metastasis (TNM) stage at diagnosis of cancer (Teka et al., 2021). 

Patients with stage I and II cancer showed better survival rates than those with more 

advanced disease (Teka et al., 2021). Similarly, those with evidence of metastatic 

disease have poorer survival rates. Also, patients who underwent surgery had better 

survival outcomes than those who didn’t. The two, three and five-year colorectal cancer 

survival rates were 46.8%, 39.5% and 28.7% respectively (Teka et al., 2021). 

One author highlighted the obesity paradox in a retrospective review investigating the 

impact of preoperative obesity and weight changes during post-surgical chemotherapy 

treatment on survival. Results showed that both weight loss and excessive weight are 

harmful in these patients (Hu et al., 2021). 

 

Two systematic reviews and meta-analyses that examined the association between 

smoking and colorectal cancer prognosis found that current and previous smoking 

behaviour was linked with poorer overall survival (Ordóñez-Mena et al., 2018; Walter 

et al., 2014). One systematic review and meta-analysis of randomised controlled trials 

showed that high preoperative alcohol consumption does not increase mortality 

(Shabanzadeh & Sørensen, 2015).  

 

Wu et al (2016) performed a meta-analysis of 11 studies showed that physical activity 

before or after the diagnosis of colorectal cancer is associated with reduced overall 

and cancer-specific mortality (Wu et al., 2016). Similarly, greater levels of physical 

activity have been linked with increased progression-free survival in patients with 

metastatic colorectal cancer (Guercio et al., 2019). However, one study showed that 

the relationship between physical activity and overall survival was not statistically 

significant in those with metastatic disease (Guercio et al., 2019). Results of a recent 

systematic review and meta-analysis showed that exercise can improve cancer-related 

fatigue (Kessels et al., 2018). More specifically, aerobic exercise appears to have the 

best effect on combatting cancer-related fatigue (Kessels et al., 2018). 

 

2.9  COVID-19 PANDEMIC 

The Covid-19 pandemic has affected management of patients awaiting treatment for 

various cancers worldwide (Lesi et al., 2022). The pandemic has affected regular 

public health interventions such as cancer screening interventions (Li et al. 2021). 

Locally, the pandemic affected surgical schedules at both private and public hospitals 
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especially affecting those patients undergoing elective surgeries. Many patients 

experienced a preoperative delay as a result of enforced lockdowns. In a study 

performed in the United Kingdom, 53.3% of patients with colorectal cancer 

experienced a delay in their treatment (Lesi et al., 2022).   

 

An international, prospective cohort study was performed to determine the effects of 

the pandemic lockdowns on planned surgery for cancer types including colorectal 

cancer (Glasbey et al., 2021). There were 20 006 patients included in the study. The 

results showed that 10% of patients did not receive surgery for their cancers after a 

median follow up time of 23 weeks. In all the above-mentioned cases, the reasons 

were linked to the Covid-19 pandemic. In 9.1% of cases, surgery only took place 

beyond 12 weeks from cancer diagnosis. One in seven patients who were in areas 

experiencing full lockdowns experienced longer preoperative delays. The authors 

emphasised that even though short-term outcomes were not affected in those who 

were to undergo surgery, the patients should be closely monitored for reduced long 

term outcomes such as reduced survival and metastatic disease (Glasbey et al., 2021).   

 

It is a possibility that we will witness a surge in pandemic-related surgical morbidity 

and mortality even in those patients who did not contract Covid-19 (Silver, 2020). This 

could be addressed with prehabilitation strategies which will help rehabilitation 

professionals to determine a reference point, recognise impairments and provide 

various interventions to improve patients’ physical and psychological health to limit the 

incidence of future impairments (Silver, 2020).  

 

2.10  PREHABILITATION 

Past management of surgical patients has traditionally focused on care in the 

postoperative period; however, there has been a shift towards targeted preoperative 

management (Carli et al., 2017; Gillis et al., 2014). “Prehabilitation can be described 

as the continuum of care between the time of cancer diagnosis and the beginning of 

acute treatments” (Silver & Baima, 2013, p. 2). This includes but is not limited to a 

baseline physical assessment and targeted interventions to limit the occurrence of both 

current and potential impairments (Silver & Baima, 2013). Gillis et al (2014) performed 

a randomised controlled trial which showed that patients who had received 

prehabilitation had a significantly greater walking distance in six minutes compared to 

those who had not been non-prehabilitated two months after colorectal cancer 

resection surgery (Gillis et al., 2014). Furthermore, patients with a reduced baseline 

functional walking capacity are most likely to advance their physical function with a 
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targeted prehabilitation programme (Minnella et al., 2016). Prehabilitation programmes 

for patients undergoing surgery for abdominal cancers described in the literature 

remain heterogeneous but often comprises of exercise therapy, psychological 

interventions and nutritional education (Hijazi et al., 2017). The mode of delivery of 

prehabilitation programmes also varies across the different studies described (Hijazi 

et al., 2017).  Results of a systematic review showed that prehabilitation prior to 

abdominal oncological surgery showed changes in outcomes such as six minute walk 

test distance, anaerobic threshold, VO2 max as well as health-related quality of life 

(Hijazi et al., 2017). Cancer prehabilitation increases the prospect of improved health-

related and financial outcomes following diagnosis as well as to limit future 

impairments (Silver, 2015). Although the financial ramifications linked with 

prehabilitation provide a positive outlook for patients in Sub-Saharan Africa, 

unfortunately, prehabilitation for surgical patients in these countries is a need that is 

largely unmet at this time (Fernandes et al., 2020).  

 

A review by Jensen et al (2018) investigated whether prehabilitation for patients 

undergoing major abdominal urological oncology surgery reduces postoperative 

morbidity and impairments in the survivorship phase (Jensen et al., 2018). The results 

showed that short-term, home-based prehabilitation improves early mobilisation 

postoperatively, time to perform activities of daily living as well as improved health-

related quality of life (Jensen et al., 2018).  No effect on hospital length of stay or 

postoperative complications was found (Jensen et al., 2018). 

 

From a physiotherapy perspective, prehabilitation generally comprises of a 

combination of education and exercise therapy. However, there is a paucity of literature 

describing physiotherapy education strategies in isolation as a means to preparing 

patients for surgery. 

 

2.11 PREOPERATIVE EDUCATION FOR PATIENTS UNDERGOING ABDOMINAL      

SURGERY 

Devine and Cook (1986) described pre-operative teaching as “providing the patient 

with health related information, psycho-social support and the opportunity to learn 

selected skills in preparation for surgery” (cited by Shuldham,1999). Patient education 

is vital in order to ensure that compliance with behavioural change is achieved and 

maintained (Levett et al., 2016).  
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The Enhanced Recovery After Surgery (ERAS) programme is a patient-centred, 

multidisciplinary approach used to optimise perioperative care in order to improve 

outcomes (Oodit et al., 2018). One of the important elements of the ERAS guidelines 

includes pre-admission counselling. A study by Oodit et al (2021) demonstrated that it 

is possible to implement and follow the ERAS guidelines in private South African 

hospitals and, that a significant reduction in length of stay can be accomplished without 

increasing the risk of postoperative complications (Oodit et al., 2021).  

 

Patient education can be delivered in a variety of ways, perhaps most commonly in the 

form of face-to-face interface with providers (Rooney et al., 2021). Unfortunately, 

patients often receive their education after their surgeries and not during the vital 

preoperative period (Ünver et al., 2018). Preoperative education has been shown to 

enhance patient postoperative experiences as well as improve postoperative 

outcomes in a general surgical population (Scott, 2004; Kruzik, 2009). Patients 

awaiting surgical procedures may have high anxiety levels due to fears, worries and 

uncertainty about the surgery they will undergo (Gallagher & Mckinley., 2007). The 

provision of preoperative education could help to alleviate this anxiety (Scott, 2004). 

Furthermore, postoperative cognitive dysfunction that sometimes occurs after 

anaesthesia and surgery could limit patients’ abilities to absorb new information in the 

early postoperative period (Rundshagen, 2014). Therefore, the education of patents in 

the preoperative period appears to be more appropriate. 

 

Baima et al (2017) found no difference in outcomes when comparing two groups: one 

of which had received face to face education, a written brochure and a link to an online 

video whereas the other group simply received the written brochure and video link 

(Baima et al., 2017). It must be noted that this study was performed in patients 

undergoing surgery for breast cancer and not abdominal surgery (Baima et al., 2017).  

 

2.11.1 Mode of Delivery of Education  

Several studies examining patients undergoing abdominal surgery for various 

conditions describe written, digital and pictorial instructions provided to patients before 

their surgical procedures (Beck et al., 2021; Boden, Skinner, et al., 2018a; Gillis et al., 

2014, 2014; Howard et al., 2019; C. Li et al., 2013; Rodrigues et al., 2018; Samnani et 

al., 2014). Other studies utilized face-to-face and physical demonstration education 

sessions (Boden, Skinner, et al., 2018a; Dronkers et al., 2010; C. Li et al., 2013). Other 

authors employed instructional demonstration as the mode of delivery of preoperative 

information (Berthelsen et al., 2020; Raj & Kathyayani, 2016). Some papers did not 
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specify the mode of delivery of preoperative educational material provided to the 

patients (Al-Reda & Rajha, 2020; Tejedor et al., 2018; van Beijsterveld et al., 2019). 

One study utilized a two-way information system where patients were educated 

verbally and then they were asked to recall and retell what they had heard (Berthelsen 

et al., 2020).  

 

2.11.2  Language for Delivery of Education 

Some studies had education available in more than one language (written or verbal) 

(Li et al., 2013; Samnani et al., 2014). One study only included patients who were able 

to read and write in a specific language (Raj & Kathyayani, 2016). Most studies did not 

clarify the language in which the education was provided or whether a translator was 

required.  

 

2.11.3 Setting 

Most studies provided education as part of a preoperative outpatient clinic service for 

patients undergoing abdominal surgery for various pathologies (Beck et al., 2021; 

Berthelsen et al., 2020; Boden et al., 2018, 2020; Boden, Skinner, et al., 2018a; 

Dronkers et al., 2010, 2013; Gillis et al., 2014; Li et al., 2013; Rodrigues et al., 2018; 

Samnani et al., 2014) or education was provided in the hospital or emergency 

department (Klaiber et al., 2018; Samnani et al., 2014; Tripathi & Sharma, 2017). 

Conversely, other studies used methods where the patients were educated at home 

(Howard et al., 2019).  

 

2.11.4 Timing and Content Provided During Education to Patients 

The preoperative education described in the literature for patients undergoing 

abdominal surgeries was provided anywhere between one day and several weeks 

before surgery (Berthelsen et al., 2020; Boden et al., 2018, 2020; Boden, Skinner, et 

al., 2018a; Dronkers et al., 2010; Gillis et al., 2014; Howard et al., 2019; Klaiber et al., 

2018; Li et al., 2013; Rodrigues et al., 2018; Tripathi & Sharma, 2017). However, some 

authors did not describe the time frame for provision of preoperative education (Al-

Reda & Rajha, 2020; Beck et al., 2021; Raj & Kathyayani, 2016; Samnani et al., 2014; 

Tejedor et al., 2018; Ünver et al., 2018; van Beijsterveld et al., 2019). Many studies 

made use of education as part of a physical prehabilitation programme; however, few 

aimed to investigate the use of preoperative education in isolation (Al-Reda & Rajha, 

2020; Beck et al., 2021; Boden et al., 2018, 2020; Boden, Skinner, et al., 2018a; Raj 

& Kathyayani, 2016; Samnani et al., 2014; Ünver et al., 2018). 
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In a pre-and-post-test intervention study by Li et al (2013), participants received 

nutritional support, exercise prehabilitation as well as a session with a trained 

psychologist to educate them on breathing and relaxation techniques as well as to 

reinforce and enhance their motivation to comply with their home exercise program 

before their abdominal surgery for colorectal cancer (Li et al., 2013). The patients were 

recruited approximately one week before surgery (Li et al., 2013). In a randomized 

controlled trial by Gillis et al (2014), the authors compared prehabilitation four weeks 

before surgery with immediate post-surgical rehabilitation in patients undergoing 

colorectal cancer resection. Patients in both groups received nutritional education and 

relaxation exercises alongside home-based aerobic and resistance exercises (Gillis et 

al., 2014). Rodrigues et al (2018) compared preoperative breathing exercise training 

(paired with written educational instructions) with no pre-operative intervention. This 

education was provided one week before surgery (Rodrigues et al., 2018). 

 

The Michigan surgical and health optimization programme (MSHOP) is a structured 

prehabilitation program given to patients at least two weeks before abdominal surgery 

(Howard et al., 2019). As part of the program, patients are engaged in four preoperative 

domains: walking, breathing exercises, nutrition, and stress management as well as 

smoking cessation when applicable (Howard et al., 2019). The patients are also issued 

with a written brochure and educational DVD to use at home before their surgery 

(Howard et al., 2019). 

 

Tejedor et al (2018) investigated the use of ERAS protocols in elderly patients 

undergoing elective colorectal surgery when compared to retrospective case-matched 

controls. As part of the ERAS protocol, patients in the intervention group received 

preoperative information regarding the complete process however, the authors did not 

specify any further details of the information supplied to the patients (Tejedor et al., 

2018).  

 

In a randomized controlled trial by Boden et al (2018), physiotherapists provided their 

patients with a booklet containing written and illustrative information on postoperative 

pulmonary complications and their prevention with early postoperative ambulation and 

breathing exercises. In the same study, patients in the intervention group also received 

30 minutes of face-to-face education as well as a booklet of information provided to 

the control group (Boden, Skinner, et al., 2018a). This education was provided within 

six weeks of surgery (Boden, Skinner, et al., 2018a). 
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Another study that investigated preoperative counselling as the primary intervention 

was one by Samnani et al (2014). The authors utilized a randomized controlled trial to 

compare the intervention group who received education on the surgical procedure and 

counselling on the importance of postoperative mobilization to improve postoperative 

outcomes with another group of patients who received the surgical information only 

(Samnani et al., 2014). Both groups received face-to-face and written education 

(Samnani et al., 2014).  

 

In a study by Beck et al (2020), patients undergoing abdominal surgery for colorectal 

and ovarian cancer were issued with an educational leaflet preoperatively. The leaflet 

contained six multidisciplinary recommendations about the surgery and the 

postoperative period (Beck et al., 2021). The six recommendations included “education 

about exercise, nutrition, relaxation, smoking cessation, alcohol cessation, and ‘other 

preparation” (Beck et al., 2021, p. 3).  

 

Klaiber et al (2018) performed a cluster randomized controlled trial that investigated 

the impact of preoperative education on postoperative complications in patients 

undergoing elective major abdominal surgery. Patients in the experimental group 

attended a patient education seminar the day before their scheduled surgery. The 

content of the seminar included postoperative complications, principles of acute pain 

therapy, and other coping strategies. The patients were also educated on 

postoperative breathing exercises, ambulation, and exercises to prevent thrombosis 

and burst abdomen. They also received a written informative brochure. The control 

group received the brochure as well as standard preoperative interactions with the 

surgeon and ward nurses (Klaiber et al., 2018). 

 

Berthlesen et al (2020) described verbal information provided to patients between one 

and several weeks preoperatively. Such information included early bed mobility and 

ambulation techniques, breathing exercises and physical activity, and restrictions post-

discharge (Berthelsen et al., 2020). 

 

One study employed preoperative education but this was not the primary intervention 

investigated and the education was used in the control/sham group only (Dronkers et 

al., 2010). Dronkers et al (2010) examined the use of a two to four-week-long 

preoperative therapeutic program for elderly patients undergoing abdominal surgery 

for oncologic cancers. In this study, patients in the experimental group underwent an 

intensive therapeutic exercise program whereas patients in the control group were 
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given home-based exercise advice and were educated on the importance of their 

physical condition before surgery and encouraged to be active for at least 30 minutes 

per day before their hospital admission (Dronkers et al., 2010). Patients in both groups 

were coached on diaphragmatic breathing, deep breathing exercises, incentive 

spirometry, forced expiratory techniques and, coughing (Dronkers et al., 2010). 

 

Other authors have investigated the impact of preoperative education on breathing 

exercises and subsequent practice of these exercises in isolation in patients 

undergoing abdominal surgery (Al-Reda & Rajha, 2020; Raj & Kathyayani, 2016; 

Tripathi & Sharma, 2017). 

 

2.11.5 Outcomes of Preoperative Education for Patients Undergoing Abdominal 

Surgery 

 

Beck et al (2020) found that patients prepared for surgery in various ways which was 

not limited to the information provided to patients in a multimodal prehabilitation 

educational leaflet (Beck et al., 2021).  

 

One study found that patients who received preoperative education on early 

postoperative mobilisation following abdominal surgery mobilised out of bed 

significantly earlier than those who received standard preoperative care (Samnani et 

al., 2014). The results also showed that the group who was counselled on early 

mobilisation had fewer postoperative pulmonary complications (Samnani et al., 2014). 

A pre-and-post-test-study reported a four percent incidence of postoperative 

pulmonary complications following preoperative education and practice of breathing 

exercises (Raj & Kathyayani, 2016). Al-Reda et al reported improvements in all lung 

function parameters for the experimental group who received a preoperative breathing 

exercise programme when compared to the control group (Al-Reda & Rajha, 2020). 

Results of another study found that implementing preoperative breathing exercises 

enhanced lung capacity and prevented postoperative complications (Tripathi & 

Sharma, 2017). However, results of another showed that preoperative respiratory 

physiotherapy (including education) had no impact on spirometry measures in patients 

undergoing abdominoplasty procedures (Rodrigues et al., 2018).  

 

The results of the study by Boden et al showed that the group who received 

preoperative face-to-face and written education before abdominal surgery had half the 

number of postoperative pulmonary complications when compared to the control group 
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who just received written education (Boden, Skinner, et al., 2018a). Furthermore, when 

investigating the memorability and treatment fidelity of preoperative education, the 

results showed that those who received face-to-face education were six-times more 

likely to remember their breathing exercises and 11-times more likely to report 

physiotherapy as the most notable part of the preoperative clinic (Boden et al., 2018).  

 

In contrast, Berthelsen et al (2020) found that the patients recalled no more than 27% 

of preoperative physiotherapy education and, that there was no difference between 

those who received traditional education when compared to those who were educated 

using the teach-back-method. This method required patients to repeat the educational 

content that they had heard and any incorrect information was corrected (Berthelsen 

et al., 2020). Klaiber et al (2018) performed a cluster-randomized controlled trial 

investigating the effects of a preoperative education lecture compared to standard care 

in patients undergoing major visceral surgery. The results showed no significant 

differences in postoperative outcomes between the two groups (Klaiber et al., 2018).  

 

2.11.6 Financial Implications of Preoperative Education 

Boden et al (2020) investigated whether preoperative physiotherapy education is cost 

effective in reducing postoperative pulmonary complications. The results showed that 

for each postoperative pulmonary complication, preoperative physiotherapy education 

is likely to cost the hospitals less than the estimated cost of treatment for the 

postoperative complication (Boden et al., 2020).  

 

2.11.7 Medical Literacy 

The creation of accurate and easily understandable written educational material 

creates an opportunity for patients to make informed medical decisions (Rooney et al., 

2021). Low health literacy is associated with the reduced ability of patients to 

understand and follow medical advice as well as poor health outcomes (Berkman et 

al., 2011).  Strategies to improve patients’ understanding of educational material 

include avoidance of medical language, the use of pictures, limiting the amount of 

information given at one time, and, using a “teach back” method to confirm their 

understanding (Williams et al, 2002; Safeer & Keenan, 2005).  

 

2.12  OUTCOME MEASURES 

Outcome measures are an important part of the research process as they assist 

investigators to answer the research question posed (Khun, 2016). In the context of 

this thesis, the outcome measures presented are vital in determining clinical outcomes 
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and assist in identifying which treatment strategies will be the most effective for the 

management of patients with colorectal cancer (Khun, 2016). The outcome measures 

included below are linked to the chapters that follow in the remainder of the thesis. 

 

2.12.1 Cancer Staging 

Staging of cancer can be classified using the American Joint Committee on Cancer 

(AJCC) TNM staging model (Egner, 2010). The tool has been shown to be valid in 

patients with colorectal cancer (Kim et al., 2011) 

 

2.12.2 Physical Function 

Performance status is an important tool to assess oncology patients for their physical 

fitness to withstand various anticancer therapies as well as to assist with determination 

of prognosis (Azam et al., 2019). Abnormalities in physical function are becoming more 

common even in those patients who are deemed fit for various cancer treatments (Hsu 

et al., 2015). In patients with poor performance status, the risk associated with 

systemic anticancer therapies often outweighs the benefit (Azam et al., 2019). Patients 

with reduced performance status have shown poorer outcomes when compared to 

those with increased performance status (Kelly & Shahrokni, 2016). The Karnofsky 

Performance Status scale (KPS), the Palliative Performance Status (PPS) scale and 

the Eastern Cooperative Oncology Group (ECOG) score are three commonly used 

performance status scales in this population (Azam et al., 2019; Zimmermann et al., 

2010).  

 

The ECOG score consists of five grades ranging from grade one (where patients are 

fully active) to grade five where the patient is dead (Oken et al., 1982). The ECOG 

score has been found to be a useful and reliable tool to measure performance status 

in patients with cancer (Azam et al., 2019).  

 

The KPS scale consists of an 11-point rating ranging from patients who are functioning 

normally (100) to those who are dead (0) (Mor et al., 1984). The KPS scale has proved 

to be both valid and reliable in a research setting (Mor et al., 1984). The PSS was 

designed as an adaptation of the KPS. There is evidence that the PSS is a reliable 

measure (Ho et al., 2008). When comparing the KPS, ECOG and the PSS scores, the 

KPS may provide greater consistency of performance status rating in both research 

and clinical settings (Zimmermann et al., 2010).  
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The 6MWT is an objective modality used to assess functional exercise capacity and 

functional status (Crapo et al., 2002). It has also been used as predictor of morbidity 

and mortality in patients with heart failure, chronic obstructive pulmonary disease and 

primary pulmonary hypertension (Crapo et al., 2002). The 6MWT is easy to administer, 

reliable, well tolerated by patients and more reflective of daily activities when compared 

to other functional walking tests (Solway et al., 2001). Furthermore, the test is valid for 

use in patients with cancer (Schmidt et al., 2013). 

 

Use of hand grip strength and the Short Physical Performance Battery (SPPB) is 

becoming more popular in a clinical oncology setting (Almugbel et al., 2022).  The 

SPPB measures lower extremity function using three domains namely gait speed, chair 

stands and balance (Almugbel et al., 2022). One study examined the association 

between the SPPB and falls amongst older patients (Veronese et al., 2014). The 

results showed that the gait speed component of the SPPB was strongly associated 

with fall risk (Veronese et al., 2014). The test has been shown to be a valid means to 

recognizing patients with poor physical conditioning who would benefit from 

preventative interventions such as rehabilitation (Vasunilashorn et al., 2009). There is 

evidence that hand grip strength is independently associated with survival (Kilgour et 

al., 2013). One systematic review and meta-analysis investigated whether physical 

function predicts mortality in patients with cancer (Nakano et al., 2021). The results 

showed that low hand grip strength scores and low SPPB scores were significantly 

associated with mortality risk (Nakano et al., 2021). Furthermore, the SPPB and hand 

grip strength scores have shown excellent predictive abilities for functional decline in 

patients with breast cancer (Owusu et al., 2017).  

 

The Chelsea Critical Care Physical Assessment Tool (CPAx) is a scoring system 

designed to measure physical morbidity in critically ill patients (Corner et al., 2013). 

The tool consists of 10 domains namely respiratory function, cough effort, bed mobility, 

supine to sitting on the edge of the bed, dynamic sitting, sit to stand, standing balance, 

bed-to-chair transfers, stepping and grip strength (Corner et al., 2013). Each domain 

is scored from zero to five giving patients the opportunity to score a maximum of 50 

points (Corner et al., 2014). The CPAx is valid and reliable and has a limited floor and 

ceiling effect (Corner et al., 2013, 2014).  

 

2.12.3 Muscle Strength 

The Medical Research Council Sum Score (MRC-SS) is an outcome measure used to 

assess peripheral muscle strength (Stevens et al., 2009). The MRC-SS ranges from 
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zero (complete paralysis) to sixty (normal strength) and tests six upper-and-lower limb 

muscle groups bilaterally (Kleyweg et al., 1991). It is quick to administer, simple to use 

and has demonstrated good inter-observer agreement (Connolly et al., 2013; Hermans 

et al., 2012). Patients who are critically ill may acquire a low score or be unable to 

perform the test due to low levels of consciousness, poor motivation or impaired 

cognition (Connolly et al., 2013).  

  

2.12.4 Physical Activity 

The physical activity vital sign (PAVS) is used to measure physical activity as well as 

to get an idea of a patient’s cardiovascular fitness (Sallis et al., 2016). The PAVS uses 

two self-reported questions to assess the average number of minutes that a patient 

spends exercising each week (Kuntz et al., 2021). The tool has shown to be valid and 

can be used to identify patients who do and do not meet weekly physical activity 

guideline requirements (Kuntz et al., 2021). 

 

The global physical activity questionnaire (GPAQ) was developed by the World Health 

Organisation to assess moderate-vigorous physical activity as well as sedentary 

behaviour (WHO, 2012). The tool consists of three domains linked with physical activity 

(work, leisure and transport) as well as time spent in sedentary behaviour (Bull et al. 

2020). The GPAQ has been shown to be a valid measure of moderate-vigorous 

physical activity (Cleland et al., 2014), Furthermore, the GPAQ has demonstrated good 

short-term and long-term test-retest reliability (Keating et al., 2019). The concurrent 

validity of the GPAQ using accelerometers, pedometers and a physical activity log is 

poor to fair (Keating et al., 2019). The GPAQ is an appropriate tool to measure current 

and change in moderate-vigorous physical activity (Cleland et al., 2014). However, the 

tool appears to be less valid in measuring current and change in sedentary behaviour 

(Cleland et al., 2014). 

 

2.12.5 Preoperative Risk Assessment 

The American Society of Anaesthesiologists (ASA) Physical Status Classification 

System is used to determine a patient’s preoperative comorbid status (ASA Physical 

Status Classification System, 2020). The system is used to predict postoperative risk 

in conjunction with other factors such as frailty and the type of surgery to be performed 

(ASA Physical Status Classification System, 2020; Wolters et al., 1996). The ASA 

score has been shown to predict postoperative outcomes (Wolters et al., 1996). 
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2.12.6 Postoperative Complications 

The Clavien-Dindo classification system was designed to classify surgical 

complications (Dindo et al., 2004). The system allows medical personnel to rate the 

single most severe postoperative complication from Grade I (any deviation from the 

normal post-surgical course) to Grade V (death of the patient) according to 

management required to treat the complication (Dindo et al., 2004; Dumitra et al., 

2019). The Clavien-Dindo classification system is valid and globally applicable in 

various fields of surgery (Clavien et al., 2009).  

 

2.12.7 Readability of Patient Education Material 

Tools that measure readability assess textual parameters such as sentence length and 

the use of polysyllabic words (Rooney et al., 2021). Rooney et al (2021) performed a 

20-year analysis of educational material published in high-impact journals. The results 

showed very few of these published materials are published at a grade level that could 

be understood by the general population (Rooney et al., 2021).The Simple Measure of 

Gobbledygook (SMOG) grade is a simple to use, valid measure of readability 

(McLaughlin, 1969). The tool determines how many years of education the average 

person requires to understand a text (McLaughlin, 1969).  

 

 

2.13  CONCLUSION 

There are a variety of modifiable risk factors linked with colorectal cancer risk as well 

as those associated with postoperative outcomes and survival. Unfortunately, there is 

a paucity of literature on risk factors in the South African population. The effects of 

cancer and cancer treatments on the musculoskeletal system play a role in patients’ 

physical condition and general level of functioning. 

 

International research has shown great success of prehabilitation and preoperative 

education for patients undergoing abdominal surgery. However, preoperative 

physiotherapy education for patients with colorectal cancer undergoing surgical 

resection specifically is yet to be adequately investigated or described especially in 

South Africa. 

 

This remainder of this thesis explores the profile of South African patients with 

colorectal cancer, identifies postoperative outcomes in this patient population as well 

as their associated modifiable risk factors. Furthermore, a preoperative education 

programme to be delivered to patients with colorectal cancer is developed using 
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various research methodologies. Finally, the feasibility of implementing such a 

programme is also discussed. 
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CHAPTER 6 

This chapter includes original research with the results of a Delphi study with an international 

panel of physiotherapy experts. This manuscript is currently under review with the Journal of 

Acute Care Physical Therapy. 
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Title: Preoperative education content provided by physiotherapists to patients 
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6.1.4 ABSTRACT 

Introduction: 

Reduced preoperative physical condition predicts poor postoperative outcomes in 

patients undergoing colorectal cancer resection. 

 

Review of literature: 

There is a paucity of literature on the content of preoperative physical therapy 

education that could be administered to patients undergoing colorectal cancer 

resection. The purpose was to obtain insight on the content of preoperative education 

that could be provided by physiotherapists for patients undergoing surgical resection 

for colorectal cancer. 

 

Subjects and design: 

A panel consisting of international physical therapy clinicians and/or researchers with 

more than five years of experience working in the field of oncology, surgery or a 

combination of both participated in a two-round online modified Delphi survey. 

 

Methods: 

The initial survey that consisted of 36 statements was circulated. Consensus threshold 

was set at 70%. Statements not achieving consensus in round one were modified and 

new statements were added to the second round dependent on participant feedback. 

Descriptive data analysis was done. 

 

Results: 

Seventeen experts were invited to participate of which eight (47%) responded in round 

one and seven (41%) in round two.  Thirty-one statements reached 70% consensus 

after both rounds which fell under the following categories: wound/pain (16.1%), 

rehabilitation (29%), respiratory considerations (22.6%), cancer considerations (6.5%), 

medical/surgical journey (16.1%) and other (9.7%). 

 

Conclusion: 

The statements agreed upon by the participants represent the insight of an 

international physical therapy panel on the proposed content of a physical therapy 

preoperative education programme for patients undergoing colorectal cancer surgery. 

The content includes preoperative exercise advice, postoperative respiratory 

techniques and ambulation, wound care, medical/surgical information, cancer 

considerations and return to physical activity guidelines.  
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6.1.5 Keywords 

Preoperative education, physiotherapy, colorectal cancer 

 

6.2  FULL TEXT 

6.2.1  BACKGROUND 

Pre-operative cardiopulmonary functional capacity, management of pre-existing risk 

factors and assessment of a patient’s surgical risk all influence postoperative 

outcomes 1. Results of a recent study showed that low preoperative physical activity 

and functional performance levels are predictors of acute postoperative outcomes 

(increased hospital length of stay and incidence of postoperative complications) in 

South African patients undergoing abdominal surgery for colorectal cancer 2.  

 

Patients with colorectal cancer will likely experience muscle weakness with a decline 

in their functional and physical capacity after receiving treatments such as 

chemotherapy, radiotherapy and surgery 3, 4. The period between diagnosis and 

surgical intervention could be utilised to improve or re-establish physical function 4. It 

is likely that patients with cancer who have experienced loss of muscle mass will 

benefit from prehabilitation 5. 

 

Research has shown that physiotherapists play a significant role in the preoperative 

management of patients undergoing abdominal surgery for various diagnoses 6–9. 

Preoperative physical therapy programmes implemented by others for patients 

undergoing abdominal surgery included exercise therapy (to improve muscle strength; 

functional and aerobic capacity) 10 and education (related to lifestyle-related risk 

factors, postoperative ambulation, postoperative breathing exercises etc.) 6,10–15 and 

resulted in improved postoperative respiratory outcomes 6,16,17. Prehabilitation for 

major abdominal surgery reduces postoperative morbidity 18. Furthermore, results of a 

randomised-controlled study showed that preoperative physical therapy education 

before abdominal surgery is memorable and has high treatment fidelity 19 . 

 

There is a paucity of evidence on the use of preoperative education delivery by 

physiotherapists to patients scheduled for abdominal surgery specifically for colorectal 

cancer resection. The purpose of this study was to use a modified Delphi technique 

with an international panel to gain insight on the proposed content of preoperative 

education that could be provided by physiotherapists for patients undergoing surgical 

resection for colorectal cancer.  
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6.2.2 METHODOLOGY 

Approval to conduct this study was obtained from the University of the Witwatersrand 

Human Research Ethics (Medical) committee (M181075). A two-round modified Delphi 

study was performed. Study data were collected and managed using REDCap 

electronic data capture tools hosted at the University of “X” 20,21. The study was 

performed during the period July to October 2021. 

 

Participants were considered for inclusion in the Delphi panel according to the following 

criteria: international and South African physical therapy clinicians and/or researchers 

with more than five years of experience working in the field of oncology, surgery or a 

combination of both. Potential participants were identified by the authors based on 

recent publications and work in the field of oncology and surgery. Potential participants 

were purposively sampled by the authors. Furthermore, a snowball sampling strategy 

was employed whereby panel members who agreed to participate were asked to 

suggest other relevant stakeholders who were then contacted by the authors 22.    

 

The Delphi technique is a consensus method used in research to solve problems, 

generate ideas and determine priorities 23. This research method makes use of a 

multistage self-completed questionnaire with feedback from individuals to determine 

consensus from a larger group of experts 23. The number of rounds used in published 

studies varies due to a predetermined criteria (for example two or three rounds planned 

and set as stopping criteria) or because consensus was achieved 24. A systematic 

review of 100 Delphi studies showed that 48% had two rounds, 42% had three rounds 

24. Results of a recent study, which analysed 12 systematic reviews, showed that the 

number of experts included in published Delphi studies is variable 25. Although there is 

no set standard for the size of a Delphi panel, it is assumed that the larger the panel, 

the more reliable the judgement of the group 26. 

 

The content of our Delphi survey was developed based on information extracted from 

a retrospective secondary analysis of an existing database of South African patients 

with colorectal cancer who underwent surgical resection 2, a focus group session with 

expert South African physical therapy clinicians held in Johannesburg in 2019 using 

the nominal group technique (NGT), and, a narrative review of the current literature 

regarding preoperative education of patients undergoing abdominal surgery. Although 

we set consensus for each of the statements included in the content at 70%, we 

planned a two-round modified Delphi survey and used this as the stopping criteria for 

the study24. Any statements that did not reach 70% consensus after two rounds were 
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ultimately excluded. The objective was to determine which of the statements included 

in round one would reach consensus at the end of the second round 24. The 

predetermined time frame for each round was set at three weeks 24. Three experts 

reviewed the survey before it was circulated to study participants. Individuals were 

invited to participate in the study and those who agreed were sent an email with a link 

to the REDCap survey.  

 

6.2.2.1 Delphi Round One 

Participants were given a timeframe of three weeks to complete round one of the 

surveys and one reminder was sent out to those who had not completed the survey 

after 10 days.  

 

The survey consisted of seven sections: “demographic information”, “medical and 

surgical journey”, “respiratory considerations”, “pain and wound considerations”, 

“rehabilitation considerations”, “cancer considerations” and “other considerations”. 

Demographic information collected from participants included their age, gender, 

country of residence, work environment and work experience. Within the survey, there 

were 36 statements and participants were asked to rate each statement using a five-

point Likert scale. The Likert scale consisted of the following options: “strongly agree”, 

“agree”, “neutral”, “disagree” and “strongly disagree”. Participants were given the 

option to add comments or suggestions at the end of the survey. The statements 

included in the first round of the survey are displayed in Table 1.  

 

The five-point Likert scale was collapsed into three categories for data analysis namely 

“agree”, “neutral” and “disagree”. All responses “strongly agree” and “agree” were 

collapsed into one category “agree”. All responses “disagree” and “strongly disagree” 

were collapsed into one category “disagree”. The percentage of agreement was 

calculated for each statement. Consensus on each statement was considered if 70% 

was achieved 23. All the statements that reached 70% were set aside to be included in 

the preoperative education programme. The remaining statements were altered and 

additional statements were created according to suggestions from the participants. 

 

6.2.2.2 Delphi Round Two 

The remaining statements were included in the survey for round two. The new survey 

was sent to all participants who were given three weeks to complete it. A reminder was 

sent out after 10 days to those who had not yet responded.  
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Once again, the five-point Likert scale was collapsed into three categories for data 

analysis namely “agree”, “neutral” and “disagree”. The percentage of agreement was 

calculated for each statement. All the statements that reached 70% consensus in 

round two were set aside to be included in the preoperative education programme 

along with the statements from round one that also reached consensus.  

 

6.2.3 RESULTS: 

6.2.3.1 Delphi Round One 

Seventeen physiotherapists were invited to participate in the study and eight (47%) 

responded to the survey in round one. The mean age of participants was 44.1 years 

(SD = 11.43) with seven female (87.5%) and one male (12.5%) participants. Sixty two 

percent of participants resided in Australia, 13% in the United Kingdom and 25% in 

South Africa. Seven participants (87.5%) reported having more than 10 years of overall 

experience working in their current environment and the remaining participant (12.5%) 

reported having between five and 10 years of experience. The participants’ 

characterization is displayed in Table 2. After round one, 25 of the 36 statements 

(69.4%) presented in the survey reached 70% consensus and were put aside. The 

remaining 11 statements were included in the survey for round two. 

 

6.2.3.2 Delphi Round Two 

The survey for round two comprised of 11 statements from round one that did not reach 

70% consensus and an additional four statements were developed based on 

suggestions from the participants during round one. The statements included in the 

second round are displayed in Table 3.  

 

Seven (87.5%) out of the eight participants from round one responded to the second-

round survey. After round two, six of the 15 statements (40%) presented reached 70% 

consensus. There was a total of 31 statements that reached 70% consensus after two 

rounds which included: wound/pain (16.1%), rehabilitation (29%), respiratory 

considerations (22.6%), cancer considerations (6.5%), medical/surgical journey 

(16.1%) and other considerations (9.7%). Table 4 displays the statements that reached 

70% consensus after both rounds of the Delphi study. Nine statements did not reach 

70% consensus after two rounds of the Delphi survey. 
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6.2.4  DISCUSSION 

Research suggests that educating patients on what to expect before surgery is 

valuable 27,28. Preoperative education is an important part of the ‘Enhanced Recovery 

After Surgery (ERAS)’ guidelines for patients with colorectal cancer undergoing 

surgical procedures 29. It is important that patients are prepared for the surgical 

procedure as well as the medical and rehabilitative journey that they will be 

undertaking. Available research shows that preoperative education for patients 

undergoing abdominal surgery reduced the incidence of postoperative pulmonary 

complications 7.  

 

Content of preoperative education programmes for patients undergoing abdominal 

surgery  described in the literature includes breathing exercises 6,11,14,16,17,30–32, 

coughing with support 11,14, verbal advice on preoperative walking, trunk, leg and pelvic 

mobility exercises 10,12,15, surgical information 33, nutritional support 10,12,15,30, lifestyle-

related risk factors 10,15, relaxation techniques 10,12,15, principles of pain therapy 14 and, 

information about postoperative complications and early postoperative ambulation 

6,11,14,31,33.  

 

Given the unique challenges that patients with cancer face, it is worth considering an 

education programme that includes oncology-related content. Two studies utilised 

preoperative education specifically for patients undergoing abdominal surgery for 

various cancers  11,15. The study by Dronkers et al used education for the sham/control 

group in the form of face-to-face education 11. The education included advice on 

physical activity as well as instructions on how to perform respiratory techniques that 

would be required postoperatively 11. The study by Beck et al utilised a preoperative 

education pamphlet containing six multidisciplinary recommendations pertaining to 

exercise, nutrition, relaxation, alcohol cessation, smoking cessation and other 

preparation 15. For the exercise recommendations, patients were advised to exercise 

daily at an intensity higher than that of normal daily activities 15. Examples of exercise 

options were listed 15.  

 

The statements that reached consensus in this study spanned across multiple 

categories including “medical and surgical journey”, “respiratory considerations”, “pain 

and wound considerations”, “rehabilitation considerations”, “cancer considerations” 

and “other considerations”. There were some similarities between our content and the 

education content described by Beck et al and Dronkers et al 11,15 however our content 

included additional information such as how to get in and out of bed after surgery, long 
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term return to activity after surgery as well as contact information for cancer support 

groups to name a few.  The proposed content of the preoperative education 

programme encourages patients to have an active and independent approach to 

rehabilitation after their surgical procedure. The information obtained from this study 

could potentially be used in clinical practice once further research has been done to 

test and validate the proposed content of such a preoperative education programme 

delivered by physiotherapists.  

 

The majority of Delphi participants who took part in this study reside outside the African 

context.  A point to highlight from this study is the difference in context between South 

Africa and other first-world countries such as Australia and the United Kingdom. In 

many first-world countries, preoperative physical therapy interventions are considered 

standard practice. In contrast to this, prehabilitation for surgical patients in Sub-

Saharan African countries is currently poorly implemented 1. At a specialised colorectal 

unit within a private hospital in an urban part of South Africa, patients are seen 

preoperatively by the colorectal surgeon, colorectal clinical associate, physician and, 

a wound/stoma nurse but, not by a physiotherapist. Furthermore, preoperative physical 

therapy is often not considered part of the bundle of care for patients undergoing 

surgical resection for colorectal cancer. Not all patients who present for healthcare 

services in South Africa have access to medical insurance. If they do not have medical 

insurance, they are required to fund their own medical expenses or seek care in the 

public sector which has its own set of challenges. A recent study found that 

preoperative physical therapy education aimed at the prevention of postoperative 

pulmonary complications in patients undergoing major abdominal surgery is likely to 

be cost effective from the perspective of the hospital 34. Therefore, it is plausible that 

one preoperative physical therapy education session could better prepare patients with 

colorectal cancer for their surgeries compared to receiving nothing at all in contexts 

where the uptake of preoperative physical therapy education is lacking. On a more 

global scale, preoperative education may play an important role in oncology healthcare 

service delivery in low-and-middle-income countries as well as those with fewer 

physiotherapists available to provide services. 

 

In this study, the primary goal was to educate patients to improve acute postoperative 

outcomes. However, the secondary goal was also to improve long-term functional 

outcomes and survival. We thought that this was appropriate given the fact that most 

South African patients (even in the private sector) do not receive preoperative 

physiotherapy and many don’t receive post-discharge follow up either. 



 103  
 

6.2.4.1 Limitations 

There were a number of limitations identified in this study. Although the expert panel 

presented in this study represented an international physical therapy population, 

participants from Asia and America did not take part. Only 25% of participants resided 

in South Africa. Therefore, the geographical scope of the participants could limit the 

applicability of the results in a South African setting. Furthermore, the heterogeneity of 

the background/scope of participants in the panel raises limitations regarding the 

validity of the results.  Only one participant reported working in the field of oncology 

which could question the remaining participants’ expert knowledge in the management 

of patients with cancer specifically. This may have affected the cancer-related 

concepts that didn’t reach consensus after both rounds.  

 

Approximately 50% of the reviewer pool who initially agreed to participate did not 

complete the first or second round surveys. However, out of the eight participants who 

completed the first round survey, 87.5% (n=7) of them went on to complete the second 

round survey. Due to the low number of panel members who participated in this study, 

the validity and reliability of the results are questionable 25. However, on the other hand, 

results of one study showed that smaller panels are generally associated with higher 

second round response rates 35. 

 

The results should be interpreted with caution as there are flaws in the Delphi 

technique as it shows no evidence of reliability and the consensus achieved simply 

represents an agreement from the group on the topic presented to them.   

 

6.2.5  CONCLUSION 

The statements agreed upon by the participants in this study represent the insight of 

an international physical therapy panel on the proposed content of a physical therapy 

preoperative education programme for patients undergoing colorectal cancer surgery. 

The content includes preoperative exercise advice, postoperative respiratory 

techniques and ambulation, wound care, medical/surgical information, cancer 

considerations and return to physical activity guidelines. The programme requires 

further validation and testing before being applied in a clinical setting. 
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Figure legends: 

 

Table 1: Statements included in round one of the Delphi survey 

Table 2: Characterization of participants 

Table 3: Statements included in round two of the Delphi survey 

Table 4: Statements that reached 70% consensus after both rounds    
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Table 1:  Statements Included in Round One of the Delphi Survey  

Category A: Medical and Surgical Journey   

1. The intensive care unit (ICU) environment should be described to the patient (NGT, 2019). 
2. Patients should be informed of the possibility of waking up on a mechanical ventilator and 

educated on what it is used for (NGT, 2019).  
3. Options for communication strategies should be discussed with the patients in case they 

are intubated postoperatively (NGT, 2019). 
4. The projected stay in the hospital should be described to the patient (e.g. first ICU then high 

care then the ward then discharge home) (NGT, 2019). 
5. Patients should be informed of the most common postoperative complications namely 

pulmonary complications, thromboembolic events, ileus, wound sepsis and infections, 
wound dehiscence, catheter-associated urinary tract infection and renal failure 2,6,14. 

6.  
Category B: Respiratory Considerations 

1. Patients should be educated on the effects of anaesthesia on the respiratory system (NGT, 
2019). 

2. Patients should be educated on active breathing techniques and their importance in 
preventing postoperative pulmonary complications (NGT, 2019) 6,14,16,17 

3. Patients should be taught how to perform active breathing techniques to improve lung 
volumes and to assist with sputum clearance (NGT, 2019)6,10,11,13,14,16,17,30–32.  

4. Patients should be made aware of the possibility of the need for passive physical therapy 
chest clearance techniques (should the need arise) and the different types of techniques 
that may be used (NGT, 2019). 

5. Patients should be educated on various respiratory devices that may be administered to 
them to assist with sputum clearance and improvement of lung volumes (NGT, 2019). 11  

6. Patients should be educated on the benefit of postoperative upright positioning to optimise 
respiratory function (NGT, 2019). 

7. Patients should be educated on the benefit of early postoperative ambulation to optimise 
respiratory function 6,14. 

8.  
Category C: Pain and Wound Considerations 

1. Patients should be educated on the different types of pain they may experience (from the 
cancer itself, from the surgical site or, due to other causes such as chemotherapy-induced 
peripheral neuropathy) (NGT, 2019) 14 . 

2. Patients should be educated on the various forms of delivery of acute pain therapy (oral 
versus intravenous versus epidural etc.) and the importance of adequate postoperative pain 
control (NGT, 2019) 14. 

3. Patients should be informed of the surgical procedure, potential wound site and the relevant 
surrounding anatomy (NGT, 2019) 33. 

4. Patients should be taught how to support their laparotomy wound during activities that 
increase abdominal pressure (e.g. coughing, sneezing) (NGT, 2019) 11,14. 

5. Patients should be taught how to protect their laparotomy wound during mobilisation 
activities such as getting in and out of the bed (NGT, 2019) 14,31. 

6. Patients should be given basic education on stoma bags (for colostomy or ileostomy) and 
they should be assured that it is safe to mobilise with a stoma bag (NGT, 2019).   

7. Patients should be advised to keep their wounds (and wound dressing) clean and dry (NGT, 
2019). 

8. Patients should be educated on the signs and symptoms of infection of the surgical wound 
site (NGT, 2019). 

9. Patients should be educated on the management of the wound and later the scar during the 
various phases of healing (NGT, 2019). 
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Category D: Rehabilitation Considerations 

1. Patients should be encouraged to remain active during the preoperative period as recent 
research has shown that preoperative physical activity levels and functional performance 
status are predictors of acute postoperative outcomes in patients undergoing surgical 
resection for colorectal cancer 2,10,11,15. 

2. Patients should be educated on the importance of postoperative ambulation mobilisation to 
improve gut motility and, prevent thromboembolic events as well as postoperative 
pulmonary complications (NGT, 2019) 33. 

3. Patients should be taught basic circulatory exercises to be performed after their surgery to 
prevent thromboembolic complications 14. 

4. Patients should be educated on the basic surgical attachments that may be in situ 
postoperatively and how to mobilise with them (NGT, 2019). 

5. Patients should be advised that they will be expected to mobilise in and out of the bed on 
the first day following their surgery (NGT 2019) 31. 

6. Patients should be educated on the long-term return to physical activity protocol (including 
restrictions) that they can expect to follow in the postoperative period (e.g. driving, running, 
lifting heavy objects etc.) (NGT, 2019) 31. 

7.  
Category E: Cancer-Related Concepts 

1. Cancer-related fatigue and its causes should be described to the patients (NGT, 2019). 
2. Patients should be educated about peripheral neuropathy as a cancer-treatment side effect 

and how it influences mobility (NGT, 2019). 
3. Patients should be educated on the benefit of exercise to combat cancer-related fatigue 

(NGT, 2019). 
4. Patients should be referred to local cancer support groups (NGT, 2019) 
5.  

Category F: Other Considerations  

1. Patients should be taught how to perform relaxation and other stress management 
techniques 12,15,30. 

2. Patients should be advised about the possibility of acquiring bladder-and-bowel-related 
complications associated with colorectal cancer surgery (NGT, 2019). 

3. Patients should be advised about the role of physical therapy to assist with urinary and 
faecal incontinence (NGT, 2019). 

4. Patients should be educated on the association between lifestyle-related risk factors 
(smoking, alcohol consumption, body mass index etc.) with survival in patients with 
colorectal cancer 10,15,36. 

5. Patients should be educated on the importance of basic nutrition and referred to a dietitian 
if not already (NGT, 2019) 10,12,15,30. 
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Table 2:  Characterization of Participants 

 

 

 

 

 

 

 

 

 

 

 

* When asked about their work environment, participants were able to select more than one 

option 

Age (mean, SD) 
 

44.1 (11.43) 

Gender (n, %) 
     Male 
     Female 
 

 
1 (12.5) 
7 (87.5) 

Work experience (n, %) 
     5-10 years 
     >10 years 
 

 
1 (12.5) 
7 (87.5) 

Work environment* (n, %) 
     Acute care – oncology 
     Acute care – surgery 
     Academic/researcher 
 

 
1 (12.5) 
5 (62.5) 
8 (100) 
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Table 3:  Statements Included in Round Two of the Delphi Survey  

Round Two    

1. Options for basic communication strategies should be discussed with the patients in 
case they are intubated postoperatively (e.g. patients may ask for a pen and paper)  

 
2. Patients should be informed on the frequency of physical therapy treatment sessions to 

be expected following their surgery (Round 1 Delphi). 
 
3. Patients should be educated that they should start practising their breathing exercises 

immediately after awakening from their surgery (Round 1 Delphi). 
 
4. The patients should be given memory cues to remind them to do their breathing 

exercises regularly (e.g. while the nurses do their hourly observations) (Round 1 Delphi). 
 
5. Patients should be made aware of the possibility of the need for passive physical therapy 

chest clearance techniques (should the need arise) to assist with the clearance of 
retained secretions postoperatively and the different types of techniques that may be 
used (e.g. percussions and vibrations etc.). 

 
6. Patients should be educated on various respiratory devices that may be administered 

to them to assist with sputum clearance and improvement of lung volumes (e.g. 
incentive spirometer, flutter device etc.)  

 
7. Depending on the time frame leading up to their surgery, the patients should be advised 

that they should see a physiotherapist for prehabilitation if they have access to one 
(Round 1 Delphi). 

 
8. Patients should be educated on the benefit of postoperative upright positioning to 

optimise respiratory function. 
 
9. Patients should be reminded about the signs and symptoms of infection of the surgical 

wound site. 
 
10. Patients should be educated on the management of the wound and later the scar during 

the various phases of healing. 
 
11. Patients should be taught basic circulatory exercises to be performed after their surgery 

to prevent thromboembolic complications in the case that they are unable to mobilise 
out of bed for whatever reason. 

 
12. Patients who are undergoing chemotherapy should be educated about peripheral 

neuropathy as a cancer-treatment side effect and how it influences mobility. 
 

13. Cancer-related fatigue and its causes should be described to the patients. 
 

14. Patients should be taught how to perform relaxation and other stress management 
techniques. 

 
15. Patients should be advised about the possibility of acquiring bladder-and-bowel-related 

complications associated with surgery (especially in those with rectal tumours) or from 
the urinary catheter. 

 

  



 114  
 

Table 4:  Statements that Reached 70% Consensus after Both Rounds    

 Statement % Consensus 

1 The projected stay in the hospital should be described to the patient 
(e.g. first ICU then high care then the ward then discharge home)  
 

100 

2 Patients should be informed of the most common postoperative 
complications namely pulmonary complications, thromboembolic 
events, ileus, wound sepsis and infections, wound dehiscence, 
catheter-associated urinary tract infection and renal failure  
 

100 

3 Patients should be educated on the effects of anaesthesia on the 
respiratory system  
 

100 

4 Patients should be educated on active breathing techniques and their 
importance in preventing postoperative pulmonary complications 
  

100 

5 Patients should be taught how to perform active breathing techniques 
to improve lung volumes and to assist with sputum clearance  
 

100 

6 Patients should be educated that they should start practising their 
breathing exercises immediately after awakening from their surgery 
 

100 

7 Patients should be educated on the benefit of early postoperative 
ambulation to optimise respiratory function  
 

100 

8 Patients should be educated on the benefit of postoperative upright 
positioning to optimise respiratory function 
 

100 

9 Patients should be educated on the various forms of delivery of acute 
pain therapy (oral versus intravenous versus epidural etc.) and the 
importance of adequate postoperative pain control  
 

100 

10 Patients should be taught how to support their laparotomy wound 
during activities that increase abdominal pressure (e.g. coughing, 
sneezing)  
 

100 

11 Patients should be encouraged to remain active during the 
preoperative period as recent research has shown that preoperative 
physical activity levels and functional performance status are predictors 
of acute postoperative outcomes in patients undergoing surgical 
resection for colorectal cancer  
 

100 
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CHAPTER 7 

This chapter includes a reliability study on five healthy controls followed by a pilot study to 

determine the feasibility and impact of a preoperative physiotherapy education programme on 

acute postoperative outcomes in patients undergoing open surgical colorectal cancer 

resection. 

 

Paper 5: 

Title: The impact and feasibility of a physiotherapy preoperative education programme for 

patients undergoing open abdominal surgery for colorectal cancer: a pilot study 

 

7.1  INTRODUCTION 

Colorectal cancer is one of the most commonly reported cancers in South Africa (Brand 

et al., 2018) and is most often managed with surgical resection (van Cutsem et al., 

2014). Laparoscopic surgery is becoming increasingly more popular in the 

management of these patients and is generally associated with better postoperative 

outcomes (Lee et al., 2017; Moug et al., 2015). The stress of cancer itself combined 

with that brought on by surgery often leaves patients suffering from fatigue, reductions 

in appetite and concentration as well as reduced functional capacity during the 

postoperative period (Carli et al., 2017). This creates an ideal opportunity for 

preoperative interventions to be used to improve patients’ overall physical and mental 

preparation for surgery  (Carli et al., 2017). 

 

Unfortunately, although ERAS programmes are widely used in surgical patients, the 

reality is that preoperative interventions have been given little attention when 

compared to care in the postoperative period (Carli et al., 2017). Prehabilitation for 

surgical patients in Sub-Saharan Africa is currently an unmet need (Fernandes et al., 

2020). Several studies have investigated the use of preoperative physiotherapy 

education and rehabilitation interventions specifically in oncological surgical patients 

outside the borders of South Africa (Beck et al., 2021; Carli et al., 2017; Curtis et al., 

2018; Hijazi et al., 2017; Jensen et al., 2018; Silver & Baima, 2013; Treanor et al., 

2018; van der Hulst et al., 2021; van Rooijen et al., 2017).  

 

Curtis et al (2018) investigated whether the time between diagnosis of colorectal 

cancer and surgical resection allows for the safe implementation of prehabilitation 

interventions. The results showed that the time from colorectal cancer diagnosis to 

curative laparoscopic surgery did not impact five-year survival (Curtis et al., 2018). The 
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authors concluded that this may allow for an altered preoperative pathway to include 

prehabilitation and other important interventions (Curtis et al., 2018). It is important to 

note that this study was based on patients undergoing laparoscopic and not open 

abdominal surgical procedures.  

 

Therefore, the primary objective of the study was to determine the impact of 

preoperative education on acute postoperative outcomes (postoperative complications 

and hospital LOS) in patients undergoing open abdominal surgery for colorectal 

cancer. The secondary objective was to assess the feasibility of a preoperative 

physiotherapy education programme specifically concerning practicality and 

integration (Bowen et al., 2009). Feasibility studies are used to determine whether 

interventions can be used for further evaluation and testing (Bowen et al., 2009). 

 

7.2  RELIABILITY STUDY 

7.2.1  Background 

Before the main pilot study, a smaller study on healthy control participants was 

performed. The purpose was to determine the inter-rater reliability of the three research 

assistants who would later be performing the assessments of participants during the 

main pilot study.  

 

7.2.2  Study Design 

An inter-rater reliability study was done using two outcome measures which are not 

part of standard physiotherapy care at WDGMC. However, these outcome measures 

are specific to the main pilot study which will be discussed later in this chapter. 

 

7.2.3  Study Sample 

A convenience sample size of five participants was decided upon for the reliability 

study.  

 

7.2.4 Inclusion Criteria 

The inclusion criteria for this reliability study were male or female participants deemed 

to be healthy between the ages of 40 and 70. Participants were purposively sampled 

from the staff at WDGMC. Healthy controls were used as the participants had to 

perform multiple physical function tests for different testers in one day and this may 

have caused unnecessary fatigue in patients with cancer. The age range for inclusion 

was chosen based on the mean age of participants who previously underwent surgery 

for colorectal cancer at the WDGMC (described in the retrospective review Paper 2).  
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7.2.5  Methodology 

The research assistants for this study were three physiotherapy clinicians working with 

surgical patients in acute care at the clinical site. A copy of the study protocol and 

information pertaining the two outcome measures to be used were circulated amongst 

the research assistants to enable them to familiarise themselves with the material. 

Virtual training was provided by the main researcher for the research assistants on the 

use of the six minute walk test (6MWT) and the Short Physical Performance Battery 

(SPPB) five days beforehand. This consisted of an online education session via 

Zoom®. The CPAx tool, hand-grip strength, and the Medical Research Council sum 

score (MRCSS) are part of standard care in the ICU at the WDGMC and therefore 

were not included in the reliability study.  

 

Written informed consent was obtained from the participants (Appendix 12). Each 

participant was assessed three times with one hour between assessments. 

Assessments took place in an empty room within the hospital. Before any functional 

assessments were performed, vital signs were taken for each participant at each 

assessment as a safety measure to ensure that the patients were fit to continue. These 

included heart rate, oxygen saturation and blood pressure. Respiratory rate was not 

measured. Participants sat quietly for five minute before vitals were assessed. For 

each participant, a single assessment included the 6MWT and the SPPB and was 

performed by a different research assistant each time. The 6MWT was performed first 

followed by a five minute rest, then the SPPB. 

 

7.2.6  Outcome Measures 

7.2.6.1 The 6MWT is a tool used to measure submaximal functional exercise capacity (Crapo 

et al., 2002). There is evidence for construct validity and sensitivity to change of the 

6MWT as a measure of physical recovery after elective colorectal surgery (Moriello et 

al., 2008). One study found that the minimal clinically important difference in 6MWT 

distance is 14m in patients who have undergone abdominal surgery (Antonescu et al., 

2014). 

 

The 6MWT was performed according to guidelines described by the American 

Thoracic Society (Crapo et al., 2002). This included using the script described in the 

guidelines document (Crapo et al, 2002). The test was performed in a long corridor 

inside the hospital at WDGMC. A cone was set to measure 30m in the corridor. After 

vital signs were taken and the participant was deemed fit for the test, the tester 

explained the procedure to the participant. Participants were instructed to walk as far 
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as possible during the six minutes up and down the 30m stretch of corridor. 

Participants were instructed not to talk to anyone during the test. The tester called out 

the remaining time to the participants every two minutes. The testers used a 

mechanical lap counter to record the number of laps walked during the 6MWT. A tape 

measure was used to measure the distance achieved. Vital signs were taken 

immediately after the test and again two minutes later. The score for the 6MWT was 

determined as the total distance achieved by the participants for each attempt.  

 

7.2.6.2 The SPPB is a well-established tool used to assess lower limb physical performance 

status in older patients (Guralnik et al., 1994). Results of a systematic review of 

instruments used to assess performance-based physical function in older adults 

showed that the SPPB is valid and reliable and, is responsive to change over time 

(Freiberger et al., 2012). Furthermore, the tool has also been shown useful in 

predicting all-cause mortality (Pavasini et al., 2016). For older dwelling adults, the 

minimal clinically important difference in SPPB scores is one point (Perera et al., 2006). 

 

The SPPB is comprised of a balance component, sit-to-stand test and a gait speed 

test. For the balance component, the participants’ ability to stand in three different 

positions was assessed. The researcher stood close by to assist in case the 

participants lost their balance. First, participants were instructed to stand with their feet 

together, side-by-side for 10 seconds. If this was performed successfully, the 

participants were then asked to maintain a semi-tandem position for 10 seconds. If 

successful, participants were then asked to stand in a full tandem stance for 10 

seconds. Following this, the participants were instructed to move on to the gait speed 

test. If a participant could not maintain any of the three positions for 10 seconds, they 

were instructed to move straight on to the gait speed test. Participants could score a 

maximum of four points for the balance component. For the gait speed test, a cone 

was used to mark out a four meter course in the corridor. Participants were asked to 

walk as quickly as they could across the course. The tester walked behind/to the side 

of the participant. Participants were then asked to perform the gait speed test a second 

time. A stop watch was used to measure the time. The best speed achieved during the 

two was recorded for scoring purposes. Participants could score a maximum of four 

points for the gait speed test depending on the time taken to complete the four meter 

lap. For the chair stand test, participants were asked to perform a single chair stand 

with arms folded across the chest. If participants achieved this, they were then 

instructed to perform the repeated chair stand test where they were required to stand 

up from the chair five times in quick succession. The testers used a stopwatch to record 
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the total time taken to complete all five chair stands.  Participants could score a 

maximum of four points for the chair stand test. A copy of the score sheet for the SPPB 

can be found in Appendix 17. Scores for each of the three domains of the SPPB were 

added to form a total score out of 12 for each assessment.  

 

7.2.7 Data Analysis 

Descriptive statistics were used to describe the demographic profile of the participants. 

Data for the 6MWT and SPPB were presented as means and standard deviation (SD). 

An overall score of 10-12 using the SPPB was considered to be normal (Pavasini et 

al., 2016). Reliability analysis was performed between testers A and B, A and C, and 

B and C to determine the degree of agreement between these testers for the outcome 

variables of 6MWT distance walked and the total SPPB scores measured for the five 

participants. This was done using IBM® SPSS® version 28 software.  

 

Inter-rater reliability was determined by the intraclass correlation coefficient (ICC) 

using Cronbach’s alpha. Inter-rater reliability was considered acceptable if the 

ICC>0.75.  

 

7.2.8 Results 

Five healthy controls were used to test the inter-rater reliability of the research 

assistants. The mean age was 44.8 years and 40% (n=2) were male and 60% (n=3) 

were female. Figure 7.1 below shows the gender of participants.  

 

Figure 7.1: Gender of Participants 

 

 

Male
40%

Female
60%
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Table 7.1 below shows the vital signs of each participant before the first assessment 

was performed. 

 

Table 7.1: Vital Signs of Participants 

Participant  
Blood 

Pressure 
(mmHg) 

Heart 
Rate 

(bpm) 

Oxygen 
Saturation 

(%) 

1 119/78 65 96 

2 124/72 53 96 

3 142/94 65 98 

4 101/68 59 96 

5 127/88 82 97 

Normal value 
(Collins et al., 2015; Sapra, Malik & Bhandari, 
2020) 

>140/90 60-100 96-98 

 

The mean distance walked by all five participants during the 6MWT was 531.8m (n=5, 

SD=106.42) Table 7.2 displays the results of the testing using the 6MWT.  

 

Table 7.2:  Distance Achieved during 6MWT  

Participant  
Tester A 

6MWT (m) 
Tester B 

6MWT (m) 
Tester C 

6MWT (m) 
Mean 

(metres) 

1 530.6 385 485.5 467 

2 770.2 660 727.3 719.2 

3 480 505 495.5 493.5 

4 504 506.3 476.1 495.5 

5 493.3 479.9 496.2 489.8 

6MWT, Six Minute Walk Test; m, meters 

 

The mean SPPB score was 10.87 (n=5 SD=1.19). Table 7.3 displays the results of the 

testing using the SPPB. 

 

Table 7.3:  SPPB Scores 

Participant  
Tester A 

SPPB 
Tester B 

SPPB 
Tester C 

SPPB 
Mean 

Normal 
value 

1 8 10 9 9 10-12 

2 12 12 12 12 10-12 

3 11 11 11 11 10-12 

4 11 11 10 10.7 10-12 

5 12 11 12 11.7 10-12 

SPPB - Short Physical Performance Battery 
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The level of agreement between the three testers when administering the 6MWT and 

SPPB was determined using intraclass correlation, 95% confidence interval and level 

of significance (p-value), as reported in Table 7.4. 

 

Table 7.4:  Reliability Analysis between Testers A, B and C 

Testers 6MWT Distance SPPB Score 

A vs B 
ICC = 0.734 
95% CI = [-0.007, 0.967] 
p-value = 0.036 

ICC = 0.667 
95% CI = [-0.445, 0.960] 
p-value = 0.092 

A vs C 
ICC = 0.963 
95% CI = [0.713, 0.996[ 
p-value < 0.001 

ICC = 0.907 
95% CI = [0.313, 0.990] 
p-value = 0.009 

B vs C 
ICC = 0.852 
95% CI = [0.271, 0.983] 
p-value = 0.014 

ICC = 0.714 
95% CI = [-0.282, 0.966] 
p-value = 0.068 

  

The research assistants A and C demonstrated excellent inter-rater reliability using 

both the 6MWT (ICC=0.963) and the SPPB (ICC=0.907). Testers B and C 

demonstrated good inter-rater reliability using the 6MWT (ICC=0.852) but only 

moderate agreement using the SPPB (ICC=0.714). Testers A and B demonstrated 

moderate agreement using both the 6MWT (ICC=0.734) and SPPB (ICC=0.667). 

 

7.2.9  Discussion 

Although all participants were considered to be healthy prior to the assessment, one 

participant scored lower than 10 on the SPPB which suggests that she is at higher risk 

for all-cause mortality (Pavasini et al., 2016). 

 

An ICC value of less than 0.5 is considered poor whereas values between 0.5 and 0.75 

suggests moderate reliability (Koo & Li, 2016). Values between 0.75 and 0.9 indicate 

good reliability and those above 0.9 indicate excellent reliability (Koo & Li, 2016). The 

ICC score between testers A and C demonstrates an excellent degree of agreement 

when using both the SPPB and the 6MWT which suggests that no further training is 

required before commencing with the next phase of the study. Testers A and C were 

selected to commence with the outcomes assessment for the pilot study to follow. 

 

One limitation to the study is the short time frame between assessments. Each 

participant underwent three 6MWT and SPPB assessments in one day. Muscle fatigue 

could have affected their physical performance on the day as well as the overall 

outcome of the tests.  
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7.2.10 Conclusion 

Two of the three research assistants demonstrated excellent inter-rater reliability when 

using the 6MWT and the SPPB outcome measures. 

 

7.3  PILOT STUDY 

7.3.1  Background 

Currently, at the WDGMC, preoperative care for patients undergoing surgery for 

colorectal cancer includes an assessment with the colorectal surgeon and a specialist 

physician, as well as a preoperative education session with a clinical associate from 

the colorectal unit and a wound/stoma nurse (if appropriate). The education 

programme provided by the clinical associate includes written information regarding 

the preoperative period such as the necessary bowel preparation and timely stopping 

of anticoagulant medication prior to surgery. The patients are encouraged to stop 

smoking and drinking excessive amounts of alcohol as well as to exercise for up to 15 

minutes daily. The patients are given information regarding the specific surgical 

procedure that they will undergo and are given an approximate duration of surgical 

time. The patients are informed that they will spend some time in the intensive care 

unit postoperatively and are encouraged to mobilise as soon as possible. The patients 

are given an estimate on their hospital LOS and given basic wound care advice as well 

as information on basic complications to watch out for at home. Hospital LOS was 

defined as the number of days of a single hospital admission. The patients are advised 

on when they can return to driving, exercise and work.  The patients are given basic 

instructions on a postoperative diet and are encouraged to visit a dietitian.   

 

Patients do not receive any standard preoperative physiotherapy care but receive 

physiotherapy intervention following surgery in hospital. The results of the 

retrospective database review (described in Chapter 4 of this thesis) showed that more 

open laparotomies (60%) were being performed at WDGMC compared to laparoscopic 

procedures during the recruitment period (January 2016 to June 2018). The database 

review also revealed that the median hospital LOS for patients undergoing both 

laparoscopic and open surgical procedures was 11 days. 

 

7.3.2  Study Design and Sample Size 

The study design used was a single-blind randomised pilot study and a sample size of 

15 patients was chosen. The study design was based on a recent study that 

investigated the use of a preoperative physiotherapy education programme for the 
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prevention of postoperative pulmonary complications following upper abdominal 

surgery (Boden et al., 2018).  

 

7.3.3  Inclusion Criteria 

Inclusion criteria included: 1) all adult patients (classified as 18 years or older) with 

colorectal cancer who were to be admitted at WDGMC through the colorectal unit, who 

were scheduled or open abdominal surgery 2) Patients who are independently mobile 

with or without an assistive device.  

 

7.3.4  Methodology 

Participants who met the inclusion criteria were referred to the physiotherapy 

outpatient clinic for a preoperative assessment by the clinical associates at the 

WDGMC Colorectal Unit. Patients who were due to undergo laparoscopic surgery and 

those unable to undergo exercise testing as a result of cardiac or physical impairments 

were excluded from the study.  

 

The patients were given an information sheet and written informed consent for each 

patient was obtained before commencing the assessment. The preoperative 

assessment included a subjective component (demographic information, medical and 

surgical history, chemotherapy treatment, radiation treatment, and lifestyle information 

specifically physical activity, smoking and alcohol consumption) and a physical 

objective component (anthropometric data, hand grip strength, peripheral muscle 

strength, lower limb function and submaximal exercise tolerance). The assessments 

were performed by the two research assistants (Testers A and C) who took part in the 

reliability study on healthy controls. 

 

Following their assessment, patients were randomised into one of three groups using 

a stratified method: 1) a control group who received no preoperative physiotherapy 

intervention, 2) intervention group one who received a written pamphlet containing 

preoperative physiotherapy information, and, 3) intervention group two who received 

the written pamphlet as well as a face-to-face education session with a physiotherapist 

(see Figure 7.2 below).  
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Figure 7.2:  Diagram Depicting the Control and Intervention Groups 

 

Participants were stratified according to age category, a recent history of 

chemotherapy and/or radiation for their current cancer and, lastly, the presence of 

comorbidities. The assessing physiotherapist issued the participants with a sealed 

envelope containing the intervention to be administered. A separate research assistant 

opened the envelope and provided the intervention that was described in the envelope. 

The research assistants who were assigned to administer the assessments to the 

participants were blinded to the intervention administered. 

 

The content of the education pamphlet was developed based on results of the 

retrospective review (paper 1 and paper 2), a focus group using the nominal group 

technique (paper 3), a narrative review of the literature (paper 3), and, a Delphi study 

with an international panel of physiotherapy experts (paper 4). The researcher used 

the Simple Measure of Gobbledygook (SMOG) score to check the readability of the 

pamphlet. The pamphlet was also given to two patients who had undergone recent 

colorectal cancer resection at WDGMC and feedback was requested with the intent to 

make changes to the pamphlet as required. No suggestions were given by the patients.  

 

The education pamphlet given to the patients in intervention groups one and two 

respectively included information about medical/surgical information, preoperative 

exercise advice, postoperative respiratory techniques and ambulation, wound care, 

return to physical activity guidelines, cancer considerations including contact details 

for cancer support groups and other members of the multidisciplinary team (Appendix 

Stratified randomisation

Control group

No preoperative 
physiotherapy 
intervention

Intervention group one

Written preoperative 
education

Intervention group two

Written preopertive 
education and face-to-
face education session
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13). The face-to-face education consisted of a verbal explanation (with demonstration 

where appropriate) of the information provided in the pamphlet.  

 

Once admitted after their surgery, participants received standard postoperative 

physiotherapy care in the intensive care unit (ICU) and the surgical ward. Standard 

postoperative care included early progressive mobilisation and respiratory 

interventions were administered as required. On discharge from the ICU, participants 

were reassessed using the Numerical Rating Scale for pain, the Chelsea Critical Care 

Physical Assessment (CPAx) tool, hand grip strength and MRC Sum Score. On 

discharge from the hospital, participants were reassessed using the Numerical Rating 

Scale for pain, the CPAx tool, the SPPB, hand grip strength, 6MWT and MRCSS. The 

physiotherapy clinician who administered the preoperative intervention to the 

participants was not involved with the postoperative management of the patients to 

avoid potential bias. The assessment forms used in the pilot study can be found in 

Appendices 14-16. The impact of preoperative education was defined as hospital LOS 

and postoperative complications as the primary outcomes. 

 

7.3.5  Outcome Measures 

Hand grip strength is a simple, cost-effective tool that can be used to measure patients’ 

overall condition. Results of a prospective study showed that weak hand-grip strength 

was associated with increased postoperative complications and higher mortality in 

patients undergoing surgery for oesophageal cancer (Chen et al., 2011).  

 

The CPAx tool is a bedside scoring system that was developed to grade physical 

morbidity of patients in an acute-care setting (Corner et al., 2013). The tool consists of 

10 domains including respiratory function, cough, moving within bed, moving from lying 

to sitting on the edge of the bed, dynamic sitting, sit-to-stand ability, standing balance 

and stepping (Corner et al., 2013). The CPAx has demonstrated content validity 

(Corner et al., 2013) and construct validity (Corner et al., 2014).  

 

The SPPB and 6MWT were also used during the pilot study. These are described in 

more detail in the reliability study above. 

 

7.3.6  Data Analysis 

Data analysis was performed using IBM SPSS version 28 (IBM Corp. Released, 2017). 

Descriptive statistics were used to describe the demographic patient profile. 

Categorical data are presented as frequencies and percentages. Continuous data are 
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presented as means and SD or median and interquartile range (IQR). Reference 

equations were used to calculate the predicted 6MWT distance at each assessment 

according to age, gender, height and weight (Enright & Sherrill, 1998).  

 

7.3.7 Results 

Recruitment of patients for the main pilot study commenced on 1 March 2022. Due to 

the slow recruitment of patients, data collection was stopped after five months. Only 

one patient met all the inclusion criteria and was recruited into the pilot study. Figure 

7.3 is a flow diagram representing the patient recruitment process.  

 

The integration and practicality aspects of a feasibility study were considered which 

will be unpacked later in the discussion portion of this chapter. Before the pilot study 

commenced, a virtual presentation was performed for the colorectal surgeons involved 

at WDGMC informing them of the study purpose and the inclusion and exclusion 

criteria for participants. In-person meetings were also organised with the head of the 

colorectal unit and the clinical associates to discuss the logistics of the study. In order 

to encourage referral of patients by the doctors for inclusion in the study, frequent email 

and text message reminders were sent to the colorectal surgeons and the clinical 

associates throughout the recruitment period. Despite this, patient recruitment rates 

were very low suggesting that currently it is not feasible to implement a preoperative 

physiotherapy programme at the WDGMC. 
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Figure 7.3: Flow Diagram of Patient Recruitment  

The patient recruited presented with no comorbidities and received both chemotherapy 

and radiation before surgical resection and had been diagnosed with peripheral 

neuropathy. She was randomised into the control group. Table 7.5 represents the 

patient’s demographic data. Table 7.6 represents the patient’s physical function during 

the preoperative assessment, at ICU discharge and hospital discharge.  

 

Table 7.5:  Socio-Demographic Information  

Demographic Variable Results 
Normal Values 

(where applicable) 

Gender 
Age (years) 
Smoking history 
Alcohol consumption 
Physical activity vital sign (mins) 
Height (cm) 
Weight (Kg) 
BMI (Kg/m2) 
Waist circumference (cm) 

Female 
56 
Previous smoker 
Previous social alcohol consumer 
0 
165 
93 
34.2 
111 

 
 
 
 
>150 minutes/week 
 
 
18.50–24.99 
<80 

Mins - minutes; Kg - kilograms; cm - centimetres; Kg - kilograms; Kg/m2 – kilogram per 

meter squared  

 

Although she was not a current smoker or alcohol consumer, the patient’s 

anthropometric profile showed that she has a high BMI and waist circumference that 

Patients referred for 
preoperative physiotherapy

n=4 

Patients excluded

n=3

-Patients did not arrive for preoperative 
assessment (n=2)

-Patients did not meet inclusion criteria 
(n=1)

Patients recruited

n=1
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puts her at risk for all-cause mortality. She also did not report doing any type of physical 

activity. 

 

Table 7.6: Physical Function Assessment  

Physical Function Variable Preoperative 
ICU  

Discharge 
Hospital  

Discharge 
Normal/Predicted 
(where applicable) 

Hand grip strength (kg) 
SPPB (overall) 
SPPB balance test score 
SPPB gait speed score 
SPPB repeated chair stand 
score 
6MWT distance (m) 
Percentage of predicted 
distance (%) 
MRCSS 
CPAx  
Pain NRS (rest) 
Pain NRS (with activity) 

44 
10 
4 
4 
2 
 

493 
 

103.1 
60 
n/a 
n/a 
n/a 

25.8 
n/a 
n/a 
n/a 
n/a 

 
n/a 

 
n/a 
44 
39 

0/10 
3/10 

23.7 
8 
4 
3 
1 
 

226 
 

47.24 
60 
42 

0/10 
1/10 

24.2 
10-12 

 
 
 
 

478.38 
 
 

>48 

Kg - kilograms; SPPB - Short Physical Performance Battery; 6MWT - Six Minute Walk 

Test; m - metres; MRCSS - Medical Research Council Sum Score (muscle strength), 

CPAx - Cheslea Critical Care Physical Assessment, NRS - numerical rating scale 

(pain) 

 

The patient’s SPPB score improved from ICU discharge to hospital discharge however 

it was still below her preoperative baseline when she went home. Her hand grip 

strength and SPPB scores were lower at hospital discharge when compared to the 

baseline preoperative assessment values. Her preoperative handgrip strength was 

significantly higher than that predicted for her age. The reason for this is unknown. On 

discharge from the ICU, her 6MWT distance achieved was well below her predicted 

distance.  

 

The patient underwent open abdominal surgery in the form of a low anterior resection 

with pelvic sidewall lymph node dissection. An ileostomy was created in surgery. Her 

pain was managed with rectus sheath catheters. She scored a grade II according to 

the Clavien Dindo classification. She spent seven days in the ICU followed by a further 

four days in the ward before being discharged home. 

 

7.3.8 Discussion 

This study was conducted to assess the impact and feasibility of a physiotherapy 

preoperative education programme on patients undergoing open surgical resection for 

colorectal cancer in a private hospital in Johannesburg.  
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Unfortunately, due to the low recruitment rates experienced during the five months, 

only one patient was enlisted into this pilot study and she was randomised into the 

control group. Therefore, we were unable to determine the impact of preoperative 

education administered by a physiotherapist on acute postoperative outcomes such 

as hospital length of stay and the incidence of postoperative complications.  

 

At her baseline assessment, this patient was obese according to her BMI and her waist 

circumference was also higher than that predicted for a female (“Obesity: Preventing 

and Managing the Global Epidemic. Report of a WHO Consultation.,” 2000). Studies 

have shown that obesity is a risk factor for the development of colorectal cancer (Keum 

& Giovannucci, 2019; Li et al., 2021; Renehan et al., 2008) and is also associated with 

poor postoperative outcomes in this specific patient population (Almasaudi et al., 

2018).  

 

At hospital discharge, the patient presented with 6MWT distance that was significantly 

less than that predicted for her age group (Enright & Sherrill, 1998). As described by 

Carli et al (2017) she still had some functional difficulties when she was sent home 

from the hospital (Carli et al., 2017) which is shown in her discharge CPAx and SPPB 

scores.  Her Clavien Dindo score was grade II which means that her postoperative 

complications could be managed with pharmacological treatment and did not require 

further surgery. Her hospital length of stay was 11 days which is in keeping with the 

median LOS described in the retrospective database review. Acute hospitalization can 

result in significant stress on older patients which further results in periods of 

immobility. (Falvey, Mangione & Stevens-Lapsley, 2015). One study investigated the 

proportion of time spent in lying, sitting and standing/walking in a cohort of 45 

hospitalised older patients (Brown et al., 2009). The results showed that patients spent 

83% of the time in bed and 12% in the chair despite being able to walk independtly 

(Brown et al., 2009). Prolonged immobility in the hospital results in reduced protein 

synthesis, muscle strength, muscle mass and physical function (Gill, Allore & Guo, 

2004; Drummond et al., 2012; Bodilsen et al., 2013; Vigano et al., 2017). Surgical 

stress can cause inflammation leading to reduced muscular endurance (Bautmans et 

al., 2010). Furthermore, cancer often results in sarcopenia and cachexia leading to 

frailty and reduced functional performance (Vigano et al., 2017). All of the above could 

have contributed to the deconditioning experienced by the patient presented in this 

pilot study.  
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When considering the practicality of a study, one needs to determine whether an 

intervention can be implemented when resources, time commitments or other factors 

are restricted (Bowen et al., 2009). As found in similar studies described in the 

literature, our study demonstrated low recruitment rates (Karlsson et al., 2019; 

Northgraves et al., 2020). One of the main challenges faced was the small window 

period between the decision to do surgery and the surgery itself. In many cases, the 

surgical wait time was as short as one day which meant that the patients could not be 

recruited into the pilot study. Comparable challenges were described in a recent study 

that aimed to investigate the feasibility of a novel exercise prehabilitation programme 

for patients undergoing elective colorectal cancer surgery as well as its effect on 

hospital LOS (Northgraves et al., 2020). Thirdly, 50% of the patients referred for 

recruitment into our trial did not arrive at the physiotherapy clinic. The reason for this 

was unknown. Karlsson et al reported similar challenges in their study which was 

performed in Sweden on a group of elderly patients with colorectal cancer (Karlsson 

et al., 2019).  

 

With regards to the integration component of feasibility studies, one attempts to 

implement a new process or programme into an infrastructure that has already been 

established (Bowen et al., 2009). We attempted to implement a preoperative 

physiotherapy education intervention into an existing colorectal service (Bowen et al., 

2009). Changing the culture of surgical management of patients to incorporate 

physiotherapy as part of preoperative management proved to be more difficult than 

originally thought. Recruitment rates specifically in terms of referral of patients to 

physiotherapy services were low. Perhaps, preoperative physiotherapy education 

should be initiated when the patients first present to their general practitioners or 

oncologists rather than at the time of their first preoperative surgical consultations. 

 

The majority of patients that were undergoing surgery at WDGMC during the 

recruitment period underwent laparoscopic surgery and not open abdominal surgery 

which meant that they did not meet the inclusion criteria. This suggests a change in 

the colorectal unit’s surgical trends since the start of this study. Furthermore, quite a 

few patients who were on the surgical list for open abdominal surgery during the pilot 

study recruitment period had undergone laparoscopic procedures during the same 

hospital admission. 
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7.3.8.1 Limitations 

The major limitation of this study was the small sample size due to extremely low 

recruitment rates. Since the only patient recruited was randomised into the control 

group, the preoperative education programme was not implemented at all. This means 

that no conclusion can be drawn regarding the impact of the programme on the 

patient’s acute postoperative outcomes.  

 

Secondly, flaws in the design of the study were exposed during the recruitment period. 

It could be suggested that attempting a preoperative education programme at the time 

of the first visit to the colorectal surgeon could create a window too small to initiate 

physiotherapy interventions before surgery in many cases. Rather, perhaps patients 

should be referred to physiotherapists by their primary care doctors or oncologists at 

the same time that they are referred to colorectal surgeons for surgical intervention.  

 

Due to the fact that only one patient was recruited, the data could be presented in a 

case study format rather than maintaining the project as a pilot study.  

 

7.3.9 Conclusion 

This study has highlighted issues regarding the practicality and integration aspects of 

the feasibility of implementing a preoperative physiotherapy education intervention for 

patients undergoing open abdominal surgery for colorectal cancer at a private hospital 

in Johannesburg, South Africa. 
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CHAPTER 8 

 

8.1  DISCUSSION 

This chapter includes a discussion summarising the results and limitations of all the 

phases of this research project presented in the previous sections of this thesis. The 

relevant links between each of the studies presented will be described. 

 

8.1.1  Introduction 

Chapter 3 investigated the clinical and demographic profile and lifestyle-related risk 

factors of patients with colorectal cancer in an urban South African cohort. This was 

required to determine which modifiable lifestyle factors may have led to the 

development of colorectal cancer. Furthermore, the study aimed to determine which 

modifiable lifestyle factors were linked with survival in these patients. Once identified, 

modifiable risk factors can be addressed and patients can be educated with the goal 

of encouraging changes in lifestyle behaviours to improve outcomes. Chapter 4 

investigated a sub-group of the larger cohort consisting of patients who had undergone 

colorectal cancer surgical resection in the private sector. 

 

The objectives of Chapters 5 and 6 were to ascertain and validate the content of a 

preoperative education programme that could be provided to patients undergoing open 

abdominal surgery for colorectal cancer. Chapter 7 aimed to investigate the impact 

and feasibility of the preoperative education programme that was developed. 

 

8.2  DEMOGRAPHIC PROFILE OF PATIENTS DIAGNOSED WITH COLORECTAL 

CANCER IN AN URBAN AREA OF SOUTH AFRICA 

 

To the author’s knowledge, this is the first study of its kind in a South African context. 

Studies performed in other low-and-middle-income countries have shown a higher 

burden of younger patients with colorectal cancer and a higher incidence of males 

when compared to females (Deo et al. 2021). In our cohort, patients in the public sector 

were younger and mostly Black-African compared to the older and more frequently 

White cohort in the private sector. Results of an epidemiological study showed that 

Black individuals develop colorectal cancer earlier than White individuals which is in 

keeping with our findings (Agrawal et al. 2005). The differences in incidence between 

the public and private sector patients that we presented may be linked to 
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socioeconomic status however genetic and cultural factors could also be relevant 

(Parker, Davis, Wingo, Ries & Heath 1998).  

 

Within our cohort, those in the public sector presented with later stages of cancer at 

the time of diagnosis when compared to those in the private sector.  This could be 

patient-linked or it could be related to barriers in accessing healthcare services for 

patients in the public sector. Patient-linked factors could be reduced knowledge 

regarding the early signs and symptoms of colorectal cancer such as altered bowel 

habits, rectal bleeding and pain in the abdomen (Majumdar, Fletcher & Evans 1999). 

Patients may not be aware of the early signs and symptoms or may be embarrassed 

to discuss this with anyone including healthcare professionals. On the other hand, late 

presentation of patients with cancer to healthcare facilities may be due to the fact that 

many South Africans have lost trust in the public healthcare system. This could be as 

a result of factors such as failure to meet basic standards of care and the expectations 

of the general population (Maphumulo & Bhengu 2019; South African Department of 

Health Strategic Plan 2014). A feature of vulnerable populations is reduced access to 

healthcare with poorer health outcomes when compared to the general population 

(World Health Organization 2004). Roughly 80 percent of the South African population 

makes use of public healthcare services which has reduced capacity to cope with 

complex conditions (Young 2016). Furthermore, the differences in cancer staging 

could also impact the differences in survival between the two sectors as shown in our 

results.   

 

8.3  LIFESTYLE-RELATED RISK FACTORS AND THEIR IMPACT ON SURVIVAL 

As presented in the literature review, various lifestyle-related factors have been linked 

with increased risk for development of colorectal cancer. Physical inactivity as well as 

excessive body weight account for a quarter to a third of colorectal cancers (Haggar & 

Boushey 2009; Stein & Colditz 2004). Research has shown that moderate-intensity 

physical activity may have a biological effect in limiting colorectal cancer risk (Campbell 

& McTiernan 2007).  

 

Unfortunately, due to missing data, we could only provide the vigorous-intensity weekly 

exercise data achieved by the patients in this cohort. Patients undergoing cancer 

treatments may better tolerate non-vigorous intensity exercise when compared to more 

vigorous activities. Therefore, the physical activity profile of our patients needs to be 

interpreted with caution. It is possible that should their moderate-intensity exercise 

data be available, they may be a lot more active than what is shown in our results. 
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Some studies have shown that there is no association between survival outcome and 

vigorous-intensity physical activity (Guercio et al. 2019; Walter et al. 2017). Our 

findings are in keeping with this as we found tha vigorous-intensity physical activity 

had a minimal effect on survival outcome.   

 

Our results showed that both waist circumference (η2=0.266) and BMI (η2=0.106) had 

an effect on patients’ survival (Chapter 3). There is evidence that patients with higher 

BMI have better chances of survival (Shahjehan et al. 2018; van Zutphen, Kampman, 

Giovannucci & van Duijnhoven 2017; Kroenke et al. 2016). Patients who have a low 

BMI may be more negatively affected by weight loss, cachexia and sarcopenia which 

are commonly seen symptoms experienced by patients with advanced-stages of 

colorectal cancer (Shahjehan et al. 2018). Therefore, it is plausible that being 

overweight may be beneficial in patients with advanced stages of the disease. 

 

Screening for anthropometric data could be vital in managing patients who are 

undergoing cancer treatments. This is important to ensure early identification of those 

at risk and commence management through education to encourage behavioural 

changes such as exercise and diet modification. This could easily be included in the 

physical preoperative assessment for patients diagnosed with colorectal cancer. 

However, the cut-off points for waist circumference in determining risk for colorectal 

cancer as well as survival in Sub-Saharan Africa have not yet been identified. 

 

Physiotherapists are equipped to manage lifestyle-related risk factors such as physical 

inactivity and can offer advice on various health behaviours such as exercise, alcohol 

consumption, basic dietary information and smoking cessation. (Shahjehan et al. 2018; 

Dean et al. 2011).  It is possible that the management of lifestyle-related risk factors 

could impact South African colorectal cancer incidence and outcomes.  

 

As the cohort of patients presented in Chapter 3 include those who did not undergo 

surgical resection, it was important to isolate those who had undergone surgery in 

order to examine their demographic and clinical profiles. Furthermore, this enabled us 

to determine which modifiable factors predicted acute postoperative outcomes.  
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8.4  MODIFIABLE FACTORS AS PREDICTORS OF ACUTE POSTOPERATIVE 

OUTCOMES 

 

The majority of patients presented in Chapter 4 had postoperative complications of 

which preoperative performance status was a significant predictor (p = 0.05, β = 0.926). 

Our results also showed that low weekly vigorous-intensity physical activity was a 

significant predictor of a prolonged hospital LOS (p = 0.048, β = -0.000). This 

emphasises the importance of physical activity on acute postoperative outcomes. 

 

Our results showed a higher rate of postoperative complications than what has been 

described in the literature for similar studies performed in low-and-middle-income 

countries (Khan, Bari, Zafar & Raza 2011). However, not all studies make use of the 

Clavien Dindo classification system which makes it difficult to classify the complications 

described in terms of severity. However, the complex patients presenting to WDGMC 

may play a part in the increased incidence of postoperative complications. The hospital 

is a university specialist referral centre where patients are transferred in from other 

hospitals. This often results in more complicated medical cases. Secondly, the AJCC 

scores showed that the patients presented late for surgery. However, the high rate of 

complications was unexpected and warrants further investigation in future studies. 

 

The types of postoperative complications described in the database review of surgical 

patients at WDGMC are similar to those described in the literature (Tevis & Kennedy 

2016). Gastrointestinal motility problems and surgical site infections are the most 

frequently described post-surgical complications (Tevis & Kennedy, 2016).  Similarly, 

our study showed that POI and surgical site infections had the highest incidence in our 

patient cohort.  

 

One study reported that open laparotomies and tumour staging are risk factors for the 

development of surgical site infections after elective rectal cancer surgery (Biondo et 

al., 2012). Laparoscopic surgeries may limit the risk of infections at the surgical site in 

these patients (Gomila et al., 2018). Our database review showed that most patients 

underwent open laparotomies and not laparoscopic procedures during the data 

collection period (2016-2018). Furthermore, there is evidence suggesting that regular 

exercise is linked with a reduction in bacterial/viral infections (Campbell & Turner 2018; 

Warburton & Bredin 2017). So, bearing this in mind, it is plausible that a combination 

of increased preoperative exercise levels and facilitating early postoperative 
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mobilisation could reduce the incidence of surgical site infections due to improved 

immunity.  

 

The high incidence of POI is an interesting finding following the retrospective database 

review. Open abdominal surgical procedurs, colorectal surgery (when compared to 

other types of surgery) as well as a history of smoking have been shown to predict the 

incidence of POI in patients undergoing major abdominal surgery (Sugawara et al., 

2018). Increased manipulation of the bowel during surgery could lead to increased 

incidence of POI due to promotion of a postoperative cellular inflammatory response 

in the intestinal smooth muscle layer (Kalff, Schraut, Simmons & Bauer 1998). It is 

widely believed that early postoperative ambulation limits the incidence of POI by 

increasing gut motility; however, there is currently no research supporting this notion 

(Waldhausen & Schirmer, 1990; Story & Chamberlain, 2009). Postoperative ileus is 

the single largest factor responsible for an increased hospital length of stay following 

bowel resection procedures (Weledji 2020). Interestingly, POI has also been shown to 

favour intestinal bacterial growth which can lead to infections. 

 

Our results showed that functional performance status and physical activity levels 

predicted acute postoperative outcomes. Research has shown that reduced 

preoperative physical performance reduces a patient’s ability to adequately manage 

surgery and hospitalisation (Lipsitz, 2002). Secondly, surgical outcomes are adversely  

affected by low preoperative functional performance levels (Banugo & Amoako, 2017). 

Preoperative performance status and physical activity are both modifiable factors and 

can be addressed by physiotherapists before surgery with further rehabilitative care 

immediately following surgery to enhance recovery. One study showed that patients 

who underwent prehabilitation programmes had a better postoperative walking 

capacity when compared to those who started rehabilitation postoperatively (Minnella 

et al., 2017). Based on the findings for our cohort, it is reasonable to assume that those 

patients with better preoperative functional abilities will be more functional 

postoperatively which in turn will limit the harmful effects of bed rest and immobility.  

 

Reduced functional performance is prevalent in patients with cancer as a combined 

result of the treatments that patients have undergone or as a result of the cancer itself 

(West & Jin, 2015). Fatigue is experienced by the majority of patients with cancer 

(Stone et al., 2000). The results of a recent systematic review showed that a 

combination of aerobic and resistance training is effective in combatting cancer-related 

fatigue (Meneses-Echávez, González-Jiménez & Ramírez-Vélez, 2015). One could 
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simply start with encouraging patients to adhere to the guidelines described by the 

World Health Organisation regarding physical activity (Bull et al. 2020). Other 

modifiable factors were not included in the database but may have impacted on the 

results. Sleep disturbances in oncology patients is estimated to be double that of the 

general population (Mark et al. 2017).  Poor nutrition practices have also been linked 

with increased risk of poor postoperative outcomes in surgical oncology patients 

(Kathiresan, Brookfield, Schuman & Lucci 2011).  

 

Our results have highlighted the need to identify patients with low preoperative levels 

of function and reduced physical activity. This could enable rehabilitation professionals 

such as physiotherapists to intervene before surgery. However, other studies have 

identified problems with the feasibility of implementing preoperative interventions due 

to the narrow window period between diagnosis and surgery (Northgraves et al. 2020; 

Karlsson et al. 2019). If preoperative rehabilitation interventions cannot be 

implemented, high-risk patients could be identified provided with at least one education 

session before surgery and/or managed appropriately following surgery.  

 

Given the fact that laparoscopic surgery is known to be associated with better 

postoperative outcomes compared to open abdominal surgery (Lee et al. 2017; Moug, 

McCarthy, Coode-Bate, Stechman & Hewitt 2015; Hewett et al. 2008; Guillou et al. 

2005) and, that more patients underwent open procedures as shown in the 

retrospective review, we chose to target our preoperative education programme at 

those undergoing open laparotomies. Chapter 5 was aimed at developing the 

proposed content of a preoperative education programme and will be described below. 

 

8.5 DEVELOPMENT OF A PREOPERATIVE PHYSIOTHERAPY EDUCATION 

PROGRAMME FOR PATIENTS UNDERGOING OPEN ABDOMINAL SURGERY 

 

Currently, at the WDGMC, preoperative care for patients undergoing surgery for 

colorectal cancer includes an assessment with the colorectal surgeon and a specialist 

physician, as well as a preoperative education session with a clinical associate from 

the colorectal unit and a wound/stoma nurse (if appropriate). The education 

programme provided by the clinical associate includes written information regarding 

the preoperative period. The patients are encouraged to stop smoking and drinking 

excessive amounts of alcohol as well as to exercise for up to 15 minutes daily however 

no specific exercises are suggested. Patients are informed of the specific surgical 

procedure that they will receive and are given an approximate duration of surgical time. 
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The patients are informed that they will spend some time in the intensive care unit 

postoperatively and are encouraged to mobilise as soon as possible. The patients are 

given an estimate on their hospital LOS and given basic wound care advice as well as 

information on basic complications to watch out for at home. The patients are advised 

on when they can return to driving, exercise and work and given basic instructions on 

a postoperative diet and are encouraged to visit a dietitian. Physiotherapists do not 

see the patients preoperatively.  

 

During the narrative review, we identified various studies that used preoperative 

education programmes for patients undergoing abdominal surgery for various 

pathologies. The timing of preoperative education delivery described in the literature 

appears to be variable. Preoperative education is provided by various members of the 

multidisciplinary team (Berthelsen, Wiklund, Säthil, Samulowitz & Fagevik Olsén 2020; 

Howard et al. 2019; Boden et al. 2018, 2018a; Gillis et al. 2014; Li et al. 2013). There 

is evidence that preoperative physiotherapy education prior to abdominal surgery has 

shown high treatment fidelity, is highly memorable, leads to lower hospital costs and 

reduces postoperative pulmonary complications (Boden et al. 2018, 2018a). 

Physiotherapists appear to be underutilised when it comes to the provision of 

preoperative education for patients undergoing abdominal surgery. For example, the 

provision of education regarding breathing exercises falls within the scope of 

physiotherapy practice, however many studies describe breathing exercise education 

provided by nurses (Mehta & Patil 2020; Ünver, Kıvanç & Alptekin 2018; Raj & 

Kathyayani 2016).  

 

Content included in the education programs reviewed included breathing exercises, 

coughing, verbal advice on trunk and pelvic mobility exercises and leg mobility 

exercises, surgical information, postoperative pain management, nutritional support, 

relaxation techniques and, information about postoperative pulmonary complications 

and their prevention with early postoperative ambulation.  

 

Preoperative functional performance levels and physical activity are predictors of acute 

postoperative outcomes in South African patients undergoing colorectal cancer 

resection as described in Chapter 4 (Whelan, van Aswegen, Roos, Fabian & Bebington 

2021). This supports the decision to include physical activity and information regarding 

other lifestyle related factors to effect changes in acute and long-term outcomes in this 

patient group. 
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‘Early Recovery After Surgery’ (ERAS) protocols are multidimensional and consider 

aspects of preoperative, perioperative and postoperative care aimed at enhancing 

recovery following surgery (Fearon et al. 2005). The ERAS pathway helps reduce the 

incidence of postoperative complications and hospital length of stay in patients 

undergoing major open abdominal surgery for colorectal cancer. Due to the fact that 

ERAS guidelines encourage a multidisciplinary approach, it is important that patients 

are aware of the other members of their care team. Over the past few years, there has 

been a rise in multidisciplinary management of patients with cancer (Brar, Hong & 

Wright 2014). An important component of ERAS principles is postoperative analgesia 

(Hughes, Ventham, McNally, Harrison & Wigmore 2014). Although the optimal 

modality for postoperative analgesia control is still up for debate, poorly controlled 

analgesia is associated with impaired mobility and poor postoperative outcomes (Wu 

& Fleisher 2000). Physiotherapists are able to advocate for their patients to receive 

appropriate pain control which has the potential to improve acute postoperative 

outcomes such as hospital length of stay. Another component of the ERAS pathway is 

preoperative counselling where patients are given information about their medical and 

surgical journey, which would support the addition of this component to our framework 

(Varadhan et al. 2010). 

 

Early ambulation after surgery is one of the components of the ERAS guidelines 

(Varadhan et al. 2010). Browning et al (2007) performed a study to determine how 

much uptime is performed in the first four days following upper abdominal surgery. 

Results showed that quantity of upright mobilisation is low in these patients (Browning, 

Denehy & Scholes 2007).   Less uptime was a predictor of longer hospital length of 

stay (Browning et al. 2007). Similarly, results from a more recent prospective cohort 

study in older patients who underwent emergency abdominal surgery found that 

delayed mobilisation was associated with poor postoperative outcomes (Pederson et 

al. 2020). This highlights the need to educate patients on the benefits of early upright 

positioning and mobilisation following surgery.  

 

Evidence supporting the effectiveness of breathing exercises to prevent postoperative 

pulmonary complications is inconclusive. On the one hand, results of a recent 

randomised controlled trial found that the active cycle of breathing technique is more 

effective than autogenic drainage in improving thoracic expansion, peak expiratory 

flow rate and inspiratory capacity in patients who underwent abdominal surgery 

(Shingavi, Kazi, Gunjal & Lamuvel 2017). Alternatively, results of a cluster randomised 

controlled trial showed that the addition of deep breathing exercises to physiotherapy-
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directed early mobilisation following abdominal surgery had no impact on the incidence 

of postoperative pulmonary complications when compared to early ambulation in 

isolation (Silva, Li & Rickard 2013). However, given the fact that active breathing 

techniques was at the top of the final ranking after the NGT, and was included in 

several of the studies reviewed, the authors retained it as part of ‘respiratory care’ in 

the framework.  

 

The diagnosis of cancer is a shock and many patients may feel overwhelmed during 

the preoperative period (Stinesen Kollberg et al. 2017). In a study which investigated 

the feasibility of a supervised home-exercise programme in patients undergoing 

colorectal cancer surgery, many participants declined participation due to feeling too 

stressed before surgery and felt that a preoperative programme would be ‘too much’ 

(Karlsson et al. 2019).  

 

The question remains whether the content of preoperative educational information 

provided by physiotherapists to patients undergoing abdominal surgery could be 

expanded upon to include other concepts and whether this could have any impact on 

their postoperative outcomes? However, on the other hand, perhaps it would be wise 

to make the programme concise and not overwhelm patients with information that 

could be provided to them at a later stage. Perhaps a staggered approach to 

preoperative education could be undertaken in this patient group. If given the 

opportunity, physiotherapists could do a brief preoperative education session, followed 

by discharge advice at the end of their hospital stay and then post-discharge follow up 

care as required. This may be beneficial to limit escalation of patients’ anxiety levels.  

 

8.6 PREOPERATIVE PHYSIOTHERAPY EDUCATION CONTENT AS DESCRIBED BY 

PARTICIPANTS OF THE NGT FOCUS GROUP 

 

Many of the ideas presented in the final NGT ranking were similar to those described 

in the education program provided to patients in the studies by Boden et al (Boden et 

al. 2018a, 2020).  There were ideas linked to cancer specifically which is appropriate 

for the stimulus question that the participants were given. Some ideas linked to cancer 

were ranked outside the top 10 possibly due to the fact that they could be considered 

to be outside of the physiotherapy scope of practice.  

 

Based on the opinion of the clinicians who attended the focus group, concepts such 

as the postoperative rehabilitation journey, and physiotherapy management of 
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incontinence could also be included in a physiotherapy preoperative education 

program. For patients undergoing surgery for colorectal cancer specifically, 

preoperative education on cancer-related fatigue and the associated benefits of 

exercise, and the impact of lifestyle-related risk factors on postoperative outcomes 

could be beneficial for patients undergoing abdominal surgery for tumour resection.  

 

However, it is possible that the views of South African therapists on the proposed 

content of a preoperative education programme could be very different to those of 

therapists working in different settings and in different countries.  Preoperative 

interventions such as prehabilitation are considered to be standard care in many 

countries whereas in South Africa and other Sub-Saharan countries, it is an unmet 

need (Fernandes et al. 2020). 

 

The framework developed in Chapter 5 gives us an idea of the possible content of a 

physiotherapy education programme, however further testing and validation is 

necessary before this content can be used in clinical practice. 

 

8.7 CONSENSUS ON THE CONTENT OF A PHYSIOTHERAPY PREOPERATIVE 

EDUCATION PROGRAMME 

 

In Chapter 6, we utilised an international Delphi panel to determine consensus as to 

what should be included in a physiotherapy preoperative education programme for 

patients undergoing open abdominal surgery for colorectal cancer. 

 

Preoperative education is an important part of the ERAS guidelines for patients with 

colorectal cancer undergoing surgical procedures (Gustafsson et al. 2013). It is 

important that patients are prepared for the surgical procedure as well as the medical 

and rehabilitative journey that they will be undertaking. Other studies have showed that 

preoperative education for patients undergoing abdominal surgery is effective in 

reducing the incidence of postoperative pulmonary complications (Boden et al. 2018a).  

 

Given the unique challenges that patients with cancer face, it is worth considering an 

education programme that includes oncology-related content. Two other studies 

utilised preoperative education specifically for patients undergoing abdominal surgery 

for various cancers (Beck, Vind Thaysen, Hasselholt Soegaard, Blaakaer & Seibaek 

2021; Dronkers et al. 2010).  
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The statements that reached consensus in this study spanned across multiple 

categories including “medical and surgical journey”, “respiratory considerations”, “pain 

and wound considerations”, “rehabilitation considerations”, “cancer considerations” 

and “other considerations”. These were carried over from the framework developed in 

Chapter 5. There were some similarities between our content and the education 

content described by other authors (Beck et al. 2021; Dronkers et al. 2010) however, 

our content included additional information. 

 

The difference in context with regards to delivery of healthcare services was 

highlighted in the Delphi study.  Given the fact that the majority of the Delphi panel 

members reside outside Africa, many concepts that the members of the South African 

NGT focus group considered to be important did not reach consensus in the Delphi 

study. In many first-world countries, preoperative physiotherapy interventions are 

considered standard practice. In Chapter 7, the impact and feasibility of the 

physiotherapy preoperative programme was tested in the form of a randomised pilot 

study. 

 

In this study, the primary goal was to educate patients to improve acute postoperative 

outcomes. However, the secondary goal was also to improve long-term functional 

outcomes and survival. We thought that this was appropriate given the fact that most 

South African patients (even in the private sector) do not receive preoperative 

physiotherapy and many don’t receive post-discharge follow up either. 

 

8.8 IMPLEMENTATION OF A PREOPERATIVE EDUCATION PROGRAMME PILOT 

STUDY: TESTING THE IMPACT 

 

The primary aim of the study described in Chapter 7 was to test the impact of a 

physiotherapy preoperative education programme on acute postoperative outcomes 

namely incidence of postoperative complications and hospital length of stay. 

Unfortunately, low recruitment rates over the 5-month recruitment period resulted in 

only one patient being enlisted. The patient was recruited into the control group. 

Therefore, the impact of the programme could not be tested at all.   

 

However, when looking at the demographic and clinical profile of the patient who was 

recruited, one can see where implementing the programme could have been 

beneficial. The patient presented with significant risk factors for colorectal cancer 

including increased waist circumference and BMI and extremely low physical activity 
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levels (Shaw et al. 2018; Dong et al. 2017). Furthermore, research has shown that 

obesity is associated with poor postoperative outcomes in patients with colorectal 

cancer (Almasaudi, McSorley, Edwards & McMillan 2018). At hospital discharge, the 

patient’s 6MWT was below the distance predicted according to her age (Enright & 

Sherrill 1998). In addition to this, her CPAx and SPPB scores were lower when 

compared to her baseline assessment suggesting that she had reduced physical 

function at hospital discharge. Although her hospital LOS (11 days) was in keeping 

with the LOS described in the retrospective review in Chapter 4, she reported not doing 

any physical activity leading up to the surgery. The results of Chapter 4 showed that 

preoperative vigorous-intensity physical activity predicts hospital length of stay in this 

patient population (Whelan et al. 2021). Therefore, it is plausible that educating her to 

be more active in the time leading up to her surgery, could have contributed to a 

change in her postoperative outcomes.  

 

8.9 IMPLEMENTATION OF A PREOPERATIVE EDUCATION PROGRAMME PILOT 

STUDY: TESTING THE FEASIBILITY 

 

The low recruitment rates experienced during the data collection period for the pilot 

study speak to the feasibility of implementing a preoperative physiotherapy programme 

at the particular institution where the study took place.  

 

We addressed practicality and integration when assessing the feasibility of our study 

(Bowen et al. 2009).  Regarding practicality, the small window period between the 

decision to surgery and the surgery itself was one of the biggest challenges faced. 

Secondly, not all patients who were referred presented to the clinic for their 

physiotherapy assessments (Northgraves et al. 2020; Karlsson et al. 2019).  

 

The low recruitment rates also speak to the integration component of feasibility (Bowen 

et al. 2009).  Changing the culture of surgical management of patients to incorporate 

physiotherapy as part of preoperative management proved to be more difficult than 

originally thought. The rate of referral of patients to physiotherapy services was 

extremely low.  

 

In order to address the practicality and integration, perhaps, preoperative 

physiotherapy education should be initiated when the patients first present to their 

general practitioners or oncologists rather than at the time of their first preoperative 

surgical consultations. 
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There was a change noted in the surgical trend of the colorectal unit at WDGMC during 

the course of the studies performed in this thesis. During the retrospective review 

described in Chapter 4, most patients underwent open abdominal surgical procedures. 

In contrast to this, when investigating the reason for poor patient recruitment for the 

pilot study, it was reported to the main researcher that majority of patients undergoing 

surgery at WDGMC during the recruitment period underwent laparoscopic surgery and 

not open abdominal surgery which meant that they did not meet the inclusion criteria.  

 

On the other hand, not all patients who present for healthcare services in South Africa 

have access to medical insurance. If they do not have medical insurance, they are 

required to fund their own medical expenses or seek care in the public sector which 

has its own set of challenges. This means that patients may have to fund their own 

preoperative education sessions. 

 

A recent study found that preoperative physiotherapy education aimed at the 

prevention of postoperative pulmonary complications in patients undergoing major 

abdominal surgery is likely to be cost effective from the perspective of the hospital 

(Boden et al. 2020). Therefore, it is plausible that one preoperative physiotherapy 

education session could better prepare patients with colorectal cancer for their 

surgeries compared to receiving nothing at all in contexts where the uptake of 

preoperative physiotherapy education is lacking.  

 

8.10 LIMITATIONS 

A number of limitations were identified in the studies presented in this thesis.  

 

8.10.1 Chapters 3 and 4 

Regarding the retrospective database review presented in Chapters 3 and 4, certain 

variables were considered for inclusion into the REDCap database after the start of 

data collection which resulted in missing data for variables such as the ECOG score, 

ASA score and the GPAQ score. Secondly, missing data was a limitation in calculating 

GPAQ scores and the result was no data on moderate-intensity physical activity. This 

in turn means that the patients’ full physical activity profiles were not complete. The 

substantial amount of missing data limits the conclusions that can be drawn from the 

results. 
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There were also limitations regarding the patient sample. The cohort represents 

patients from urban areas of Johannesburg. Patients from rural areas may present with 

different demographic and clinical profiles. Another limitation is that the cohort in this 

study is not a population-based sample.  

 

Lastly, this database was not designed to answer the objectives proposed in Chapters 

3 and 4. This meant that other modifiable factors that could have been considered for 

inclusion were not part of the database. Examples of other modifiable lifestyle factors 

include but are not limited to sleep and diet.  

 

8.10.2 Chapter 5 

The number of participants that took part in the focus group was small however, the 

sample still fell within the recommended sample size for a NGT session (McMillan et 

al. 2016). Our study only included physiotherapy clinicians who work in the private 

sector despite the invitation being extended to clinicians working in the public sector. 

Clinicians working in the public sector may have presented different ideas during the 

session. Furthermore, due to the fact that there were no patients who attended the 

focus group session, the ideas generated were limited to the opinion of clinicians only 

and not the end-users (i.e., the patients and caregivers). 

 

Because the clinicians were purposively sampled to participate in the focus group 

session, selection bias cannot be ruled out. Furthermore, because the focus group 

session was facilitated by the authors, there was also a risk of bias during the session 

which cannot be ignored.   

 

Using a narrative review was one way to demonstrate the recent evidence available 

on preoperative education for patients undergoing abdominal surgery. However, a 

systematic review may have been superior as systematic reviews are more 

methodologically explicit and generally present less bias (Greenhalgh, Thorne & 

Malterud 2018; Faggion, Bakas & Wasiak 2017). 

 

The study populations described in the narrative review were heterogenous and not 

limited to patients with colorectal cancer. However, because the framework was also 

based on the results of the focus group, the framework presented could be considered 

useful for patients with colorectal cancer. However, further validation and testing will 

be required before this can be used in clinical practice.  The framework developed in 
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this chapter was not reviewed by members of the focus group and consensus was only 

achieved by the authors of this paper.  

 

8.10.3 Chapter 6 

There were a number of limitations identified in this study. Although the expert panel 

presented in this study represented an international physical therapy population, 

participants from Asia and America did not take part. Only 25% of participants resided 

in South Africa. Therefore, the geographical scope of the participants could limit the 

applicability of the results in a South African setting. Furthermore, the heterogeneity of 

the background/scope of participants in the panel raises limitations regarding the 

validity of the results.  Only one participant reported working in the field of oncology 

which could question the remaining participants’ expert knowledge in the management 

of patients with cancer specifically. This may have affected the cancer-related 

concepts that didn’t reach consensus after both rounds.  

 

Approximately 50% of the reviewer pool who initially agreed to participate did not 

complete the first or second round surveys. However, out of the eight participants who 

completed the first-round survey, 87.5% (n=7) of them went on to complete the 

second-round survey. Due to the low number of panel members who participated in 

this study, the validity and reliability of the results are questionable. 

 

The results should be interpreted with caution as there are flaws in the Delphi 

technique as it shows no evidence of reliability and the consensus achieved simply 

represents an agreement from the group on the topic presented to them.   

 

8.10.4 Chapter 7 

The major limitation of this study was the small sample size for the randomised 

controlled trial due to extremely low participant recruitment rates. Since the only patient 

recruited was randomised into the control group, the preoperative education 

programme was not implemented at all. This means that no conclusion can be drawn 

regarding the impact of the programme on the patient’s acute postoperative outcomes.  

 

Secondly, flaws in the design of the study were exposed during the recruitment period. 

It could be suggested that attempting a preoperative education programme at the time 

of the first visit to the colorectal surgeon could create a window too small to initiate 

physiotherapy interventions before surgery in many cases. Rather, perhaps patients 
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should be referred to physiotherapists by their primary care doctors or oncologists at 

the same time that they are referred to colorectal surgeons for surgical intervention.  
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CHAPTER 9 

This chapter contains the conclusion of all the components of this thesis as well as 

recommendations for future research. 

 

9.1 CONCLUSION 

The urban cohort of patients presented in the retrospective review presented with 

various risk factors associated with colorectal cancer. Patients in the private sector 

were older, had earlier staging of cancer and a higher percentage of alcohol 

consumption when compared to those in the public sector. Survival rates in the private 

sector were significantly better than those in the public sector. Waist circumference 

and BMI were shown to have positive large-and-medium strength effects respectively 

on survival. Anthropometric screening and preoperative education on lifestyle risk 

factors could be provided by physiotherapists to effect long-term behaviour changes 

in patients with colorectal cancer.  

 

In patients who previously had surgery for colorectal cancer at WDGMC, preoperative 

vigorous-intensity exercise and functional performance status significantly predicted 

hospital LOS and incidence of postoperative complications. Surgical site infections 

(deep and superficial) and POI were the most frequently reported postoperative 

complications in this cohort. 

 

As presented in the narrative review, preoperative physiotherapy education reduces 

the incidence of postoperative pulmonary complications, improves postoperative lung 

function, is memorable and, has high treatment fidelity for patients undergoing 

abdominal surgery. Several authors investigated the use of physiotherapy 

preoperative education for patients undergoing abdominal surgery. Various modes of 

delivery are described and, the timing of education interventions is heterogeneous and 

case-dependent. Based on the opinion of the clinicians who attended the focus group, 

concepts such as the postoperative rehabilitation journey, and physiotherapy 

management of incontinence could also be included in a physiotherapy preoperative 

education program. The preliminary framework developed provides the content, 

timing, setting and mode of delivery of physiotherapy preoperative education for 

patients undergoing colorectal cancer resection. 

 

The statements agreed upon by the participants in the Delphi study represent the 

insight of an international expert physiotherapy panel on the proposed content of a 
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physiotherapy preoperative education programme for patients undergoing colorectal 

cancer surgery. The content includes preoperative exercise advice, postoperative 

respiratory techniques and ambulation, wound care, medical/surgical information, 

cancer considerations and return to physical activity guidelines. The programme 

requires further validation and testing before being applied in a clinical setting. 

 

The physical activity and anthropometric profile of the patient who participated in the 

pilot study emphasises the need for physiotherapy preoperative education for patients 

undergoing open abdominal surgery for colorectal cancer. The study highlighted 

issues regarding the feasibility of implementing a preoperative physiotherapy 

education intervention for patients undergoing open abdominal surgery for colorectal 

cancer at a private hospital in Johannesburg, South Africa. 

 

9.2  RECOMMENDATIONS FOR FUTURE RESEARCH 

Significant challenges in implementing preoperative physiotherapy interventions were 

experienced in this patient cohort. However, future research is also needed to 

determine the need for postoperative physiotherapy follow up care in South African 

patients undergoing colorectal cancer resection.  

 

Future research is required to determine the incidence of sarcopenia in South African 

patients with colorectal cancer and to determine its association with survival. This will 

assist us to re-define and streamline the role of physiotherapists in the management 

of these patients.  

 

Moderate-intensity exercise data were missing for retrospective review in this thesis 

and is a potentially modifiable risk factor for the development of postoperative 

complications that would need to be explored in future trials.  

 

Due to the high incidence of POI in our surgical cohort, future research should be done 

to investigate the impact of preoperative and early postoperative physical activity levels 

on the incidence of POI specifically.  

 

Offsite platforms for doing the preoperative care should be investigated.  Screening 

and assessments with questionnaires could be done online with education and 

patients can ask questions as needed. This could also serve as a risk stratification to 

determine who needs to be seen face-to-face for further management.  
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Patient-centred research could be performed to determine the impact of the 

preoperative physiotherapy education programme on the quality of life of patients 

undergoing surgery for colorectal cancer. Furthermore, studies could be performed to 

determine whether the preoperative education programme has any financial benefit for 

patients and the hospitals at which the surgeries are performed.  
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Centre as well as owner of Carr and Associates which is the Practice that will be treating 
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Yours sincerely 
 

 
 
 
Michele Carr 
082 378 8919 
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APPENDIX 7 

▪ INFORMATION SHEET FOR PARTICIPATION IN NOMINAL GROUP TECHNIQUE  

 

The impact of pre-operative education on post-operative outcomes in patients with 

colorectal cancer 

 

Dear potential participant, 

 

My name is Megan Whelan. I am a physiotherapy clinician working at the Wits Donald Gordon 

Medical Centre. I am performing a research study entitled ‘The impact of pre-operative 

education on post-operative outcomes in patients with colorectal cancer’. The purpose of my 

study is to develop a pre-operative physiotherapy education programme for patients 

undergoing surgery for colorectal cancer. This will be achieved using the nominal group 

technique in a focus group session. 

 

What does the study involve? 

I will send questions to you in advance regarding the use of pre-operative physiotherapy 

education for patients who will be undergoing abdominal surgery as well as the content of a 

formalised programme that could be used to educate patients pre-operatively.  

 

On the day of the focus group session and prior to the discussion, you will be given a period 

of ‘silent generation’ to reflect on and/or record your responses to the questions posed.  

 

I will facilitate face-to-face discussions in small groups with all the physiotherapists included. 

You will all be given a chance to verbalise your ideas in a ‘round robin’ fashion with each 

person giving only one idea at a time. You will then be given the opportunity to work together 

to group certain ideas together. Some ideas will be included and others excluded. Group 

themes will then be generated.  

 

You will be asked to select your top preferences from the ideas generated and then record 

them on a ranking sheet that will be provided to you. The scores for each idea will then be 

added and then presented to the group for discussion. Ideas recorded on the ranking sheets 

by participants will be ranked in order of importance and scored accordingly. Results from the 

focus group session will be emailed back to you within 24 hours after completion of the 

session. 

 

The ideas from the group session will be used to create a formalised tool to be used for pre-

operative education for patients undergoing abdominal surgery specifically for colorectal 

cancer. The completed programme will be sent back to you and the other physiotherapists 

included for you to review in order to validate the content of the programme.  

 

The session will be recorded with a cellphone or a dictaphone and is estimated to be one to 

two hours in duration. 
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What are the risks? 

There are no known risks to participating in the study.  

 

What is the cost? 

Your travel costs to attend the focus group session will be reimbursed according to the South 

African Government Gazette of 2018. 

 

Confidentiality and Anonymity:  

All voice recordings will be transferred to a secure, password-protected folder as soon as 

possible after the interview and permanently deleted from the voice recorder. The recording 

only will be used for analysis and as examples in conference presentations, lectures and 

publications. Written permission will be requested prior to the recordings being used for 

anything else. Once transcription is complete, you will be given the opportunity to review the 

transcription documents prior to further commencement of the study.  

 

Your anonymity cannot be guaranteed during the focus group session as you will meet and 

engage with the other participants taking part in the study. However, each participant will be 

given a code and during analysis all participants’ identity documentation will remain 

anonymous and information obtained from the study will be used for statistical purposes only. 

  

What are your rights? 

You may withdraw your consent for participating in the study at any stage. No questions will 

be asked regarding your decision. 

 

Contact details:  

This study has been approved by the Human Research Ethics Committee (Medical) of the 

University of the Witwatersrand, Johannesburg. A principal function of this Committee is to 

safeguard the rights and dignity of all human subjects who agree to participate in a research 

project and the integrity of the research. If you have any concern over the way the study is 

being conducted, please contact the Chairperson of this Committee who is Professor Clement 

Penny, who may be contacted on telephone number 011 717 2301, or by e-mail 

on Clement.Penny@wits.ac.za. The telephone numbers for the Committee secretariat are 011 

717 2700/1234 and the e-mail addresses are Zanele.Ndlovu@wits.ac.za and 

Rhulani.Mukansi@wits.ac.za 

 

Thank you for reading this Study Information Sheet 

  

mailto:Clement.Penny@wits.ac.za
mailto:Zanele.Ndlovu@wits.ac.za
mailto:Rhulani.Mukansi@wits.ac.za
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APPENDIX 8 

▪ CONSENT FORM FOR PARTICIPATION IN NOMINAL GROUP TECHNIQUE  

 

The impact of pre-operative education on post-operative outcomes in patients with 

colorectal cancer 

 

Informed Consent: 

I ______________________________ hereby acknowledge that I have received, read and 

understood the information sheet pertaining to the study.  

 

I ______________________________ hereby acknowledge that I have been given the 

opportunity to ask questions related to the study and acknowledge that the researchers have 

answered my questions adequately. 

 

I ______________________________ understand that I, without prejudice, may withdraw my 

consent and participation from the study at any time. 

 

Signed: 

Participant’s name : ______________________________ 

Signature  : ______________________________ 

Date   : ______________________________ 

 

Researcher’s name : ______________________________ 

Signature  : ______________________________ 

Date   : ______________________________ 
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APPENDIX 9 

▪ CONSENT FORM FOR AUDIO RECORDING DURING NOMINAL GROUP TECHNIQUE  

 

The impact of pre-operative education on post-operative outcomes in patients with colorectal 

cancer 

 

I ________________________________________________ (Physiotherapists’ name) 

hereby give my consent willingly to audiotape recording of the group interview sessions. 

I have understood the content in the information sheet and the researcher has clarified verbally 

the purpose of the audio taping of the group interview session and my freedom to withdraw 

from the audiotape recording at any given time. 

 

Participants Signature : __________________________ 

Witness  : ___________________________ 

Date   : ___________________________ 
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APPENDIX 10 

▪ CONSENT FOR PARTICIPATION IN THE DELPHI STUDY 

 

Content development of preoperative physiotherapy education for patients undergoing 

open abdominal surgery for colorectal cancer: a Delphi study (Round 1) 

 

The following statements in the survey below relate to the proposed content of preoperative 

physiotherapy education to be provided to patients awaiting open abdominal surgery for 

colorectal cancer.  

 

The survey consists of seven sections: 

Demographic information, Medical and Surgical Journey, Respiratory Considerations, Pain 

and Wound Considerations, Rehabilitation Considerations, Cancer Considerations and Other 

Considerations. 

 

The content has been developed based on information extracted from a retrospective 

secondary analysis of an existing database of South African patients with colorectal cancer 

who underwent surgical resection, a focus group session with expert physiotherapy clinicians 

using the nominal group technique (NGT), and, a narrative review of the current literature 

regarding preoperative education of patients undergoing abdominal surgery. 

 

Approval to conduct this study was obtained from the University of the Witwatersrand Human 

Research Ethics (Medical) committee (M181075). 

 

For any queries, please do not hesitate to contact the researcher, Megan Whelan 

(meganwhelanphysio@gmail.com). 

 

Thank you for your participation. Please complete the survey below.  

 

By signing below, you have agreed to participate in the study 

 

 

__________________________________________                       _________________ 

Signature                 Date  

mailto:meganwhelanphysio@gmail.com
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APPENDIX 11 

▪ INFORMATION SHEET FOR PARTICIPATION IN THE RANDOMISED PILOT STUDY 

 

Dear potential participant, 

 

My name is Megan Whelan. I am a physiotherapy clinician working at the Wits Donald Gordon 

Medical Centre. I am performing a research study entitled ‘The impact of pre-operative 

education on post-operative outcomes in patients with colorectal cancer’. The purpose of my 

study is to test the impact of a developed pre-operative physiotherapy education programme 

on the rehabilitation outcomes of patients undergoing surgery for colorectal cancer. 

 

Why am I being asked to participate? 

- You have colorectal cancer and are scheduled for abdominal surgery. 

- Your participation in this study is completely voluntary. If you decide not to participate, you 

will not be penalised in any way and will continue to receive the usual medical, nursing 

and physiotherapy care provided for any patients in our ICU and high care unit following 

abdominal surgery for colorectal cancer.  

 

What does the study involve? 

In this study, you will be randomly allocated into one of three groups prior to your surgery. 

Participants in all three groups will be assessed according to functional capacity, grip strength 

and muscle strength as well as your exercise tolerance with a Six Minute Walk Test. This is a 

walking test that lasts for six minutes and will be performed prior to your surgery. If you are 

allocated to the first group, you will not receive any pre-operative physiotherapy. If you are 

allocated to the second group, you will receive a physiotherapy education programme before 

you receive your surgery. This will consist of a written handout with information regarding the 

type of physiotherapy you will receive after your operation and the importance of it. If you are 

allocated to the third group, you will also receive a pre-operative physiotherapy education 

programme which will include the same written handout as for group two, as well as 30 minutes 

of one-on-one contact time with the researcher who will explain the handout to you. While you 

are in the hospital, you will continue to receive standard physiotherapy care as required. The 

standard physiotherapy care interventions given to you postoperatively does not form part of 

this research study. On discharge from the ICU, your physical function, grip strength and 

muscle strength will be re-assessed. On discharge from the hospital, your exercise tolerance, 

grip strength, muscle strength, functional capacity and physical function will be re-assessed. 

 

What are the benefits of participation? 

Although your participation in this study may not hold any direct benefits to you for your current 

period of stay, it will assist us to determine what type of preoperative physiotherapy education 

interventions are associated with the best rehabilitation outcomes for future patients who 

undergo abdominal surgery for colorectal cancer at the Wits DGMC. Therefore you might 

receive benefit from your participation now when you return to Wits DGMC for future care 

related to your diagnosis. 

 

What are the risks? 

There are no known risks to participating in the study.  
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What is the cost? 

If you had to come to the hospital for the preoperative assessment on a different day to your 

appointment with your doctor, your travel costs to attend the pre-operative physiotherapy 

assessment session will be reimbursed at standard AA rates per kilometre You will not be 

charged for pre-operative assessments or the repeat assessments at ICU discharge and 

hospital discharge as these form part of the procedures for this study. You will only be 

financially liable for any standard physiotherapy treatment received as part of your routine 

hospital stay which does not form part of this study. 

There are no other costs involved. 

 

Confidentiality and anonymity:  

All participants’ documentation will remain anonymous and information obtained from the 

study will be used for statistical purposes only. Each participant will get a study code and only 

the researcher will have access to a password protected document with your personal details 

linked to your code. These details will not be shared with anyone. 

 

What are your rights? 

You may withdraw your consent for participating in the study at any stage. No questions will 

be asked regarding your decision.  

 

Contact details:  

This study has been approved by the Human Research Ethics Committee (Medical) of the 

University of the Witwatersrand, Johannesburg. A principal function of this Committee is to 

safeguard the rights and dignity of all human subjects who agree to participate in a research 

project and the integrity of the research. If you have any concern over the way the study is 

being conducted, please contact the Chairperson of this Committee who is Professor Clement 

Penny, who may be contacted on telephone number 011 717 2301, or by e-mail 

on Clement.Penny@wits.ac.za. The telephone numbers for the Committee secretariat are 011 

717 2700/1234 and the e-mail addresses are Zanele.Ndlovu@wits.ac.za and 

Rhulani.Mukansi@wits.ac.za 

 

Thank you for reading this Study Information Sheet. 

  

 

mailto:Clement.Penny@wits.ac.za
mailto:Zanele.Ndlovu@wits.ac.za
mailto:Rhulani.Mukansi@wits.ac.za
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APPENDIX 12 

▪ CONSENT FOR PARTICIPATION IN THE RANDOMISED PILOT STUDY 

 

The impact of pre-operative education on post-operative outcomes in patients with 

colorectal cancer 

 

Consent form for patients  

 

Informed Consent: 

 

I ______________________________ hereby acknowledge that I have received, read and 

understood the information sheet pertaining to the study.  

 

I ______________________________ hereby acknowledge that I have been given the 

opportunity to ask questions related to the study and acknowledge that the researchers have 

answered my questions adequately. 

 

I ______________________________ understand that I, without prejudice, may withdraw my 

consent and participation from the study at any time. 

 

Signed: 

Participant’s name : ______________________________ 

Signature  : ______________________________ 

Date   : ______________________________ 

 

Researcher/Research assistant’s name: ______________________________ 

Signature  : ______________________________ 

Date   : ______________________________ 
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APPENDIX 13 

▪ PREOPERATIVE EDUCATION PROGRAMME PAMPHLET 
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APPENDIX 14 

▪ PREOPERATIVE INDIVIDUAL PARTICIPANT DATA COLLECTION SHEET 

 

Date  : ______________________________ 

Participant’s study code: _______________________ 

Age  : ______________________________ 

Gender : ______________________________ 

Radiation for current cancer:   Y/N 

Chemotherapy for current cancer:  Y/N 

If yes, what chemotherapy drugs have you received?_______________________________ 

_________________________________________________________________________ 

Have you been diagnosed with peripheral neuropathy? Y/N 

Co-morbidities:_____________________________________________________________ 

_________________________________________________________________________ 

Medical and surgical history: __________________________________________________ 

_________________________________________________________________________ 

_________________________________________________________________________ 

History of weight loss and cachexia: ____________________________________________ 

Home support:_____________________________________________________________ 

AJCC Colon and rectal staging score: ________ 

Smoking:      Alcohol: 

Current smoker  □     Current alcohol consumer □ 

Previous smoker  □     Previous alcohol consumer □ 

Never smoked  □     Never consumed alcohol □ 

 

Physical activity: 

1. On average, how many days per week do you engage in moderate to strenuous exercise 

(like brisk walking)? _____ 

2. On average how many minutes do you engage in exercise at this level? _______ 

 

Total minutes per week (multiply answers of 1 and 2): _________ 

 

Physical Assessment 

Hand grip strength: Left: _____________  Right: _____________ 

Height: __________ Weight: __________   Waist circumference: _____________ 
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SPPB: 

Balance test score : _________ 

Gait speed test score : _________ 

Repeated chair test score: ______ 

 

Six Minute Walk Test (6MWT):  

Medication taken before test: __________________________________________________ 

Contraindications to 6MWT:  

 Resting heart rate > 120 beats / min after 10 minutes rest (relative contraindication)  

 Systolic blood pressure > 180 mm Hg +/- diastolic blood pressure > 100 mm Hg (relative 

contraindication)  

 Resting SpO2 < 85% on room air or on prescribed level of supplemental oxygen  

 Physical disability preventing safe performance  

 No contraindications identified 

Mobility aid: Y/N 

BP before: 

Time 
(mins) 

SP02 HR RPE Distance walked Rests/Comments 

Rest      

1      

2      

3      

4      

5      

6      

1 min post      

2 min post      

 

6MWT Termination Criteria:  

 Chest pain or angina-like symptoms  

 Heart rate > Predicted HR max.  

 Evolving mental confusion, light-headedness or incoordination  

 Physical or verbal severe fatigue  

 Intolerable dyspnoea, unrelieved by rest  

 Persistent SpO2<85% 

 Abnormal gait pattern: staggering, leg cramps, ataxia 

 Other clinically warranted reason 
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Medical Research Council Sum Score for Muscle Strength: 

 

 

 

 

Total MRCSS: ______ 

 

  

 L R 

Shoulder abduction   

Elbow flexion   

Wrist extension   

Hip flexion   

Knee extension   

Dorsiflexion   
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APPENDIX 15 

▪ PHYSICAL ASSESSMENT: ICU DISCHARGE 

 

Participant’s study code : ___________   Date: ________________ 

Surgical procedure  : _________________________________________________ 

Pain management postoperatively: 

Rectus sheath catheters  □ 

Epidural    □ 

PCA     □ 

Other    □ ______________________________________ 

 

NRS score (pain) at surgical incision site: ________ 

NRS score (pain) (other) :_________ 

Hand grip strength  : Left: _____________ Right: _____________ 

 

CPAx: 

 

 

CPAx score: _______ 

 

Medical Research Council Sum Score for Muscle Strength: 

 

 
 

 

 

Total MRCSS: ______ 

 

 

Date of ICU discharge: ____________ 

Time of ICU discharge: ____________ 

  

Respiratory function  Sit to stand  

Cough  Standing balance  

Moving within the bed  Transfer (bed to chair)  

Supine to EOB  Stepping  

Dynamic sitting  Grip strength  

 L R 

Shoulder abduction   

Elbow flexion   

Wrist extension   

Hip flexion   

Knee extension   

Dorsiflexion   
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APPENDIX 16 

▪ PHYSICAL ASSESSMENT: HOSPITAL DISCHARGE 

 

Participant’s study code : _________________ Date: _____________ 

Hand grip strength  : Left: _____________ Right: _____________ 

CPAx: 

 

 

CPAx score: _______ 

  

Medical Research Council Sum Score for Muscle Strength: 

 

 

 

 

 

Total MRCSS: ______ 

 

 

Six Minute Walk Test (6MWT):  

Medication taken before test: __________________________________________________ 

Contraindications to 6MWT:  

 Resting heart rate > 120 beats / min after 10 minutes rest (relative contraindication)  

 Systolic blood pressure > 180 mm Hg +/- diastolic blood pressure > 100 mm Hg (relative 

contraindication)  

 Resting SpO2 < 85% on room air or on prescribed level of supplemental oxygen  

 Physical disability preventing safe performance  

 No contraindications identified 

 

 

  

Respiratory function  Sit to stand  

Cough  Standing balance  

Moving within the bed  Transfer (bed to chair)  

Supine to EOB  Stepping  

Dynamic sitting  Grip strength  

 L R 

Shoulder abduction   

Elbow flexion   

Wrist extension   

Hip flexion   

Knee extension   

Dorsiflexion   
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Mobility aid: Y/N 

BP before: 

Time 
(mins) 

SP02 HR RPE Distance walked Rests/Comments 

Rest      

1      

2      

3      

4      

5      

6      

1 min post      

2 min post      

 

6MWT Termination Criteria:  

 Chest pain or angina-like symptoms  

 Heart rate > Predicted HR max.  

 Evolving mental confusion, light-headedness or incoordination  

 Physical or verbal severe fatigue  

 Intolerable dyspnoea, unrelieved by rest  

 Persistent SpO2<85% 

 Abnormal gait pattern: staggering, leg cramps, ataxia 

 Other clinically warranted reason 

 

SPPB: 

Balance test score  : _________ 

Gait speed test score  : _________ 

Repeated chair test score : _________ 

 

NRS score (pain) at surgical incision site: ________ 

NRS score (pain) (other) :_________ 

 

Date of hospital discharge : ____________ 

Time of hospital discharge : ____________ 
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APPENDIX 17 

▪ SHORT PHYSICAL PERFORMANCE BATTERY SCORING SHEET 
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