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Series Preface


Learning to become a nurse is a journey which sees the student engaging in both challenging and life-changing experiences as well as developing their skills and knowledge base in order to be able to practise as a competent and accountable practitioner. To be able to do this requires engagement with others in two different, yet complementary environments, namely the clinical setting and university, with the ultimate aim of learning the necessary knowledge and skills to be able to care for patients, clients and their families in whatever field of practice the student chooses to pursue. The clinical placement becomes the centre of this integrated learning experience.


Tracey Levett-Jones and Sharon Bourgeois (2007) point out, however, that 'there is plenty of evidence, anecdotal and empirical, to suggest that clinical placements can be both tremendous and terrible' but that it is at the same time 'one of the most exciting journeys of your life'. Whilst their book focuses on helping you through this journey in relation to the more 'general' aspects of learning and coping when undertaking your clinical experiences, this series of books sets out to help you gain maximum learning from specific placement-learning opportunities and placements.


The focus of each book is the actual nature of the placements, the client/patient groups you may encounter and the fundamentals of care they might require, together with the evidence-based knowledge and skills that underpin that care. Whilst the general structure of each book might be different, the underpinning principles are the same in each.


To ensure that the learning undertaken in university is linked to that in practice there will be reference to academic regulations, specific learning responsibilities (such as meeting with personal tutors, mentor-student relationships, placement expectations) and the importance of professional accountability.


Each book also outlines how your experiences in practice will help you achieve specific learning outcomes and competencies as specified by the United Kingdom (UK) Nursing and Midwifery Council (NMC). Although the books are primarily aimed at the UK student, the general principles underpinning the care practice described and the underpinning evidence base throughout are valid for all student nurses who are required by their respective international professional organisations to gain experience in a number of clinical environments in order to become competent to practice as a registered qualified nurse.


Nursing is a challenging and rewarding profession. The books in this series offer a foundation of knowledge and learning to support you on your professional journey and their content is based on the editors? and authors? experiences of engaging with students and colleagues in this learning experience. In addition, their content draws on personal experience of working with service users and carers as to what is best practice in caring for people at various stages of life and with various health problems. The ultimate aim is to enable you to use them as ?pocket guides? to learning in a range of clinical placements and specific planned placement learning opportunities, and to share their content with those who manage this learning experience in practice. We hope that you find them a valued resource and companion during your journey to becoming a qualified nurse.




Karen Holland


Series Editor













Student Foreword


Like most students, I have experienced a range of feelings on starting a new placement: the fears and excitement of what experiences you will have, who you are going to meet and work with, what you will learn, and the responsibilities that come with being that bit further along in your training. These are all feelings that are part of our education and training and contribute to the student's growth as a nurse and as an individual. What is expected of you during a placement is another persistent anxiety, in particular, how you can get the best from that specific placement and how you achieve the gold standard of truly incorporating theory into your practice in an effective and useful way.


Most placement experiences vary in length from introductory 2-week placements to full 18-week hub-and-spoke placements. It can take a significant amount of the placement time to settle in, understand the way that particular clinical area works and develop an effective professional relationship with your mentor and other members of staff that enables you to learn and achieve.


This series of books makes the gap between what is taught in the University and practiced in clinical placements much smaller and less frightening. It provides guidance on achieving the Nursing and Midwifery Council (NMC) outcomes and competencies which are essential for becoming a registered nurse, using case studies and real examples to help you. Knowledge of what opportunities to seek in particular clinical areas and how best to achieve them helps considerably, especially when there is so much else to think about. The series also provides a number of opportunities to recap essential knowledge needed for that area (very useful as lectures can seem a long time ago!). From student nurses setting out on that journey to those nearly ending, these books are a valuable resource and support and will help you overcome these sudden panic attacks when you suddenly think ‘what do I do now?’. Enjoy them as I have enjoyed being able to have an opportunity to contribute to their development.




Philippa Sharp


3rd Year Student Nurse, University of Nottingham













Introduction


This book is aimed at students who are undertaking a clinical placement identified as specialist cancer/palliative care at any stage of their pre-registration nursing programme. However, the content is transferable to the learning experience for any student nurse who may come into contact with individuals who have cancer, in many diverse healthcare settings. It is also a useful guide for the mentor, in their role of supporting, teaching and assessing students during their practice placement experience. The aim of the book is to equip you with a foundation knowledge of what cancer is, the principles of treatment and the management of symptoms, as well as the nursing care of patients and the support of relatives and carers. In addition, we encourage you to explore your own personal beliefs about, and attitudes to, cancer as an illness and the management of this chronic complex and long term disease.


During your cancer/palliative care placement, you will have the opportunity to meet and care for a wide range of patients; observe complex treatment regimens; work with many multiprofessional team members; learn new knowledge and skills; as well as gain experience and confidence. This book aims to contribute to your preparation for the placement as well as enable you to get the most from the clinical experience. It will also assist in consolidating your theoretical knowledge learnt at university and help you embed this knowledge into your learning in practice, in particular the value and use of an evidence-based approach to care.


Learning may take place within your main placement area (‘hub’ or ‘base’), while other experiences may take place on a shorter placement in another area (‘spoke’). At other times, it may be on an insight visit, for instance an afternoon with a nurse specialist or escorting and observing a patient undergoing a procedure. The ‘hub and spoke’ model of a typical cancer/palliative care placement is fully explained in Section 1, Chapter 7, as an example of a learning pathway. You are also introduced to a range of practitioners and departments within this specialty who will be able to contribute to your learning in practice.


We help you to identify a variety of clinical skills you can learn and become more confident in while on this placement. There are also opportunities identified of how you can gain and develop specific skills for your essential skills clusters, as well as general skills and experience in communication, assessment, nursing handover, discharge planning, referrals to other professionals and participating in a ward round, to name but a few.


The book has an interactive style, assisting you to identify learning opportunities while on placement and to optimise these experiences to meet the learning expectations of your course of study, as well as the generic and field competences required by the NMC competencies. Each section highlights learning opportunities and guides you through a range of activities which generate evidence that can be used to achieve your NMC standards and competencies in the domains of professional values; communication and interpersonal skills; nursing practice and decision making: and leadership, management and team working (NMC 2010).






Nursing and Midwifery Council


Before starting to use this book to support your practice learning, it is important to think about how you might link together learning new knowledge with the outcomes and competencies you are working towards in practice.


As you may be aware from your experiences on your course so far, the NMC is nursing and midwifery's regulatory body in the UK. The NMC is responsible for setting and monitoring standards of work and conduct for nurses and midwives to maintain. Therefore, it acts as a means to help safeguard the public by ensuring the health care delivered by nurses and midwives is high quality.


In order to ensure that nurses are qualifying with the relevant skills and attributes for delivering high standards of person-centred care, the NMC produces standards governing pre-registration education. These standards outline the skills in which nursing students are required to demonstrate that they are competent in order to progress through their course and ultimately register as a qualified nurse. It is these standards which appear as outcomes or competencies for your mentors to sign off in your record of achievement in practice settings. The NMC code (2008) outlines expectations of conduct and performance for nurses at all times, and compliance with the code is required to maintain safety, high standards and ensure fitness for practice. The NMC has also produced guidance on professional conduct for nursing and midwifery students (NMC 2009). This code outlines the expectations of conduct, behaviour and performance for student nurses while undertaking their pre-registration education. It can be accessed at: http://www.nmc-uk.org/Documents/Guidance/Guidance-on-professional-conduct-for-nursing-and-midwifery-students.pdf






NMC standards for pre-registration education


During the past few years, there have been a number of changes within healthcare and nurse education. In recognition of the changing role of the nurse. The NMC published revised standards for pre-registration education. These govern practice learning for student nurses undertaking pre-registration education on graduate nursing programmes.


The competencies (the term used instead of ‘proficiencies’) (NMC 2010) are outlined under four domains:




• Domain 1: professional values.


• Domain 2: communication and interpersonal skills.


• Domain 3: nursing practice and decision making.


• Domain 4: leadership, management and team working.





In this book, we only refer to the most recent NMC (2010) standards, domains and competencies. If you commenced your nursing course prior to September 2012 and you are working towards the NMC (2004) education standards, the domains and proficiencies statements will be worded slightly differently. However, there are many similarities and you should be able to see how the materials and activities relate to your own learning outcomes.









How the NMC competencies relate to placement learning in cancer and palliative care nursing


Throughout this book there are plenty of activities and exercises. Alongside each activity we have highlighted which of the four NMC domains and the specific competences the activity relates to, assisting you to build your evidence of clinical experience and enabling you to meet your competency outcomes. For example:





Reflection Point


Reflect on images about cancer that surround you in society, consider newspapers, TV programmes and conversations. You might talk with other students on your course. What messages are received from the media and other sources regarding cancer as a public health issue? Link your thoughts back to previous practice learning placements and lectures you have had.


Think about why people don't change their behaviour to reduce their personal risk of developing cancer. Consider what your role is as a health promoter.


NMC Domain 1: 1.3; 1.4


NMC Domain 2: 2.6


NMC Domain 3: 3.5






By completing this activity as a piece of evidence, you will gain and develop your knowledge and experience, demonstrating the following domains.












Domain 1: professional values







1.3:. All nurses must support and promote the health, wellbeing, rights and dignity of people, groups, communities and populations. These include people whose lives are affected by ill health, disability, ageing, death and dying. Nurses must understand how these activities influence public health.


1.4:. All nurses must work in partnership with service users, carers, families, groups, communities and organisations. They must manage risk, and promote health and wellbeing while aiming to empower choices that promote self-care and safety.












Domain 2: communication and interpersonal skills







2.6:All nurses must take every opportunity to encourage health-promoting behaviour through education, role modelling and effective communication.












Domain 3: nursing practice and decision-making







3.5:All nurses must understand public health principles, priorities and practice in order to recognise and respond to the major causes and social determinants of health, illness and health inequalities. They must use a range of information and data to assess the needs of people, groups, communities and populations, and work to improve health, wellbeing and experiences of health care; secure equal access to health screening, health promotion and health care; and promote social inclusion.





This mapping is meant only as a rough guide. There are many learning activities that meet your competencies and you may even consider that some of the suggested activities relate to other competencies (not just the ones listed). As you work through this book and throughout your placements, it will be useful for you to have a copy of the domains handy for completing the work, as well as an exercise book or notebook to record the evidence you start to build up. As you complete an activity, keep a note of the domain and competency. This work can be used as evidence in your portfolio, helping you with your achievement record and to demonstrate competence, whatever stage you are at in your training programme.


See the NMC (2010) standards document for full details of each domain and generic and field-specific competencies: http://standards.nmc-uk.org/PreRegNursing/statutory/competencies/Pages/Competencies.aspx





















Sources and evidence


The quality of the portfolio evidence you produce is important in order for you to achieve your competencies, and using supporting literature, policies and research as evidence is key. In contemporary healthcare contexts, nursing practice should be underpinned by evidence. This is outlined in the NMC standards and many policies that govern cancer care. What is classed as evidence can vary depending on the context, it may be health policy or published research. However, evidence can also mean clinical experience, expertise and/or other types of literature. This book acknowledges this broad definition of evidence and, in developing its content, recent research, service users' perspectives, clinical expertise and student experiences have been used as evidence to support, develop and challenge the outline of practice learning in cancer/palliative care placements. Additionally, it highlights the role of a practitioner's (and student's) own values in delivering cancer care alongside these other types of evidence.


We hope that you will find the book helpful while on this particular specialist placement, but also as a guide within any other placement where you will be caring for a patient who has cancer or may require palliative care.


The book is divided into three sections:









Section 1: Preparation for practice placement experience


This section helps you to prepare for your practice placement by introducing some of the theory that will form the foundation of patient care and treatments that you will most likely experience while on your clinical placement.


We focus on the specific cancer/palliative care placement and consider what you might need to know to prepare and make the most of the learning opportunities in order to achieve your learning outcomes and professional competencies.









Section 2: Learning on placement


This section integrates theory into practice, highlighting specific issues involved in caring for patients at all stages of a cancer diagnosis, highlighting specific learning opportunities and activities, enabling you to make the most of your experience and to achieve your learning outcomes and professional competencies.









Section 3: Consolidating learning: the patient experience


In this section, we help you to apply some of the theory to practice by following a patient from pre-diagnosis to after death or survival, in the form of a case study. Your learning is tested by numerous activities (again, all useful towards your competencies) and links back to the theory you cover in Sections 1 and 2. We also encourage you to determine what you have learnt and consolidate your learning by reflecting on your experiences, identifying transferable skills and knowledge to take to other placement areas.
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Section 1. Preparation for practice placement experience


This section focuses on what you need to do and learn about prior to commencing your cancer/palliative care placement.




Chapter 1 explores some of our perceptions and misconceptions of cancer and what shapes our beliefs and ideas about this disease. It then highlights the current significance of cancer and how this impacts on current healthcare provision.


Chapter 2 recaps on normal cell biology and outlines the biological basis of cancer as well as what causes cancer to develop.


Chapter 3 highlights how health promotion strategies, such as cancer awareness, may improve the incidence and mortality rates.


Chapter 4 discusses how cancer is investigated, staged and classified. It also explores the impact of being given a cancer diagnosis.


Chapter 5 introduces a range of definitions used within palliative care nursing to help you prepare for caring for a patient and their family as disease progresses.


Chapter 6 helps you begin to prepare for the learning experience by introducing what might be expected on the placement, what will be expected of you and the skills you will need.


Chapter 7 explains the role of individuals and team members across a range of cancer and palliative care settings, including aspects of health and safety needed in some departments. It also introduces core health and safety information and how to make the most of learning opportunities.













1 Personal and public perceptions of cancer




Chapter aims







• To be able to reflect on previous experiences


• To explore what your perception of cancer may be


• To consider the public image of cancer and palliative care


• To understand what the real cancer situation is












Reflection on previous experiences


As you start your preparation for this placement it is important to consider how you are feeling. This can be governed by two key perspectives; the public image of cancer and palliative care and your personal life experiences.


Some of you may have experienced a family member or a friend being diagnosed and treated for cancer. This might mean that this placement is a particularly challenging one for you. Preparation is therefore essential in order to make sense of your feelings and experiences.


Reflecting on our personal and professional experiences can be a good way of understanding what we have encountered. Using a ‘model’ to guide reflection provides structure and helps to devise an action plan in order to develop practice in the future. Although there are many reflective models available, we have used Driscoll's (2007) reflective model as it is a simple, three-part model that can be adapted to a wide range of situations:




1. What? – returning to the situation.


2. So what? – understanding the feelings.


3. Now what? – thinking about what this means to you.







[image: image] Reflection point


First think back to ‘what’ experience you have of knowing a person with cancer.


Now consider ‘so what’. How does this make you feel? How has this experience impacted on you and how might it influence you in the future?


The final step is to consider ‘now what’


Jot down your thoughts, feelings and actions. Consider what support strategies you have before you begin your placement. This might be something you can discuss with your personal tutor, mentor or a friend on the course. It is very important to talk about cancer with family, friends and colleagues in order to understand feelings and beliefs and to consider what our individual role is as a healthcare professional.


NMC Domain 1: 1.1; 1.8





Writing a reflective account is also an excellent way of demonstrating the NMC competencies. We return to Driscoll's model in Section 3 (see Appendix One) so it is good to start using it early on in your preparations. If you have used and feel confident using another reflective model previously, continue to use it instead.









What your perception of cancer may be


Cancer is a word we are all familiar with and it probably affects most of us in some way, directly or indirectly, but we rarely stop to consider what cancer is. What can we do to reduce the risk of developing cancer? What does a diagnosis of cancer actually mean? This first section helps you prepare for a cancer/palliative care placement by helping you to consider what your pre-existing attitudes and beliefs might be regarding the disease and outcomes. It also refreshes your knowledge and explores possible situations you may encounter, as well as identifying opportunities that might be available.


For many people, cancer is a bewildering disease and often a taboo subject. Some people cannot use the word ‘cancer’ as it evokes such a range of emotions and thoughts. There are many misunderstandings and assumptions of what cancer is and what causes it. You may have had contact with someone diagnosed with cancer, heard stories about treatment and watched media coverage. As a student, you may have an idea of what you will see and experience while on placement. However, it is important to remember that there are around 200 different types of cancer, each behaving differently (some spreading, some not, some causing death, some not). Each cancer is treated differently and each individual's reaction to the diagnosis of cancer varies enormously, as does their experience.


Your placement will involve caring for patients who are living or dying with cancer. It is important to remember that patients with cancer do not always die and dying patients do not always have cancer. Much of what you will learn on this cancer/palliative care placement will be transferable to other care settings, as the majority of individuals with cancer are cared for in non-specialist healthcare environments (Gill & Duffy 2010).




[image: image] Reflection point


Think about patients with cancer you have cared for in previous placements. How did you feel about this? How did they react? What were their needs? What were your needs?


NMC Domain 1: 1.3


NMC Domain 4: 4.4





Cancer is a chronic, complex and long-term disease that affects every aspect of an individual's life. Caring for a person and their family starts before diagnosis is given, often in the setting of general practice surgeries and outpatient clinics. Once diagnosis is confirmed, the patient will be under the care of a specialist and may undergo a variety of treatment options which may include surgery, hormone therapy, biological therapy, radiotherapy and chemotherapy.


Even when treatment has been successful and individuals are disease free, patients may be monitored for years, many having to contend with numerous effects of cancer and the consequences of treatment. Alternatively, some may require end of life care. These patient pathways can span over many years or last for just a few days, can take many different routes, pose a range of challenges and bring great rewards.


High-quality and focused nursing care is central to supporting a patient and their family through such an experience and can be incredibly fulfilling. This placement should be a positive experience, and will equip you with essential skills that can be transferred to your next learning placement, into your theoretical work and a variety of assessments. It will result in a better understanding of what cancer is and how it affects patients and families.









The public image of cancer and palliative care


Within the United Kingdom (UK), cancer has a negative connotation often associated with pain, distress, suffering and death. However, the reality is very different and the majority of patients diagnosed with cancer in the UK will lead long and active lives. Some will live with cancer as a chronic disease, others will become disease free and a number will die prematurely from cancer.


Research has advanced our understanding of cancer on the cellular level and of how each type of cancer develops and behaves clinically. Subsequently, there have been developments in diagnostic techniques leading to earlier detection and more accurate staging. There is a wider range of evidence-based treatments available, carefully regulated by the National Institute for Health and Clinical Excellence (NICE).


In an attempt to reduce incidence and mortality rates, cancer has become a prominent focus of health policy. Since the Calman–Hine report (Department of Health (DH) 1995) identified a lack of consistency and the need for specialised cancer services across the country, The NHS Cancer Plan (DH 2000) and The Cancer Reform Strategy (DH 2007, 2008a) have set out specific targets and objectives to improve the prevention, diagnosis, treatment, care and research of cancer. A major focus has been to reduce the delay in diagnosis by improving waiting times, speeding up the time from diagnosis to treatment, improving access to treatment and reducing the number of UK deaths from cancer. The way that cancer healthcare professionals work has changed too. Now working in ‘cancer site-specific’ multiprofessional teams, decisions regarding treatment and ongoing care are made based on the expert knowledge, experience and collaboration between practitioners, and in partnership with patients. These developments have had a positive effect on survival of patients and their long-term quality of life.


Although survival rates are improving, the incidence of cancer is still rising and there remains a great deal of work to do to improve public health. Having identified some key factors that influence the development of cancer, all healthcare professionals need to consider their role in the prevention of cancer rather than the current National Health service (NHS) focus on managing disease. Two-thirds of cancers could be prevented by simple changes to lifestyle. However, in reality, changing behaviour is not so simple! There are many reasons why people put themselves at risk of developing cancer: lack of knowledge, lack of skill, lack of money and lack of access to healthy living (water, food, shelter, etc.), for example. Consider the undeniable research-based evidence identifying tobacco as a cause of cancer – so why do people still smoke? We need to consider what beliefs and attitudes about the causes and outcomes of cancer people may have. Some believe that ‘it won't happen to me’ or ‘I am going to get it no matter how I behave’. Some do not believe the evidence and may consider that the research is ‘propaganda’ or feel that ‘it's a free country so I can behave however I like’. Many of our beliefs and attitudes are based on those of our parents and family. These become reinforced or challenged by life experiences and by the people around us (friends, colleagues, etc.). The media also play a role by sensationalising research and printing conflicting reports. One day they may report ‘Using sun cream reduces the risk of skin cancer’; the following day they may state ‘If you use sun cream you'll get rickets’! People are left wondering what the most likely scenario is and have to appraise the evidence, for instance, does it question their behaviour? Which research ‘best fits’ with their existing beliefs and attitudes? Usually the information least likely to threaten the individual's status quo is the one most likely to be believed and followed.


Many healthcare professionals working in the health service do not see their role encompassing public health and prevention of cancer. However, it is every healthcare worker's responsibility to provide information and guidance and to signpost individuals to appropriate agencies to enable them to make changes to their lifestyle. Not only will this decrease the incidence of cancer, but it should have a positive effect on cardiovascular disease, diabetes and many other life-limiting conditions.




[image: image] Reflection point


Reflect on images about cancer that surround you in society, and consider newspapers, TV programmes and conversations. You might talk with other students on your course. What messages from the media and other sources regarding cancer as a public health issue? Link your thoughts back to previous practice learning placements and lectures you have had.


Think about why people don't change their behaviour to reduce their personal risk of developing cancer. Consider what your role is as a health promoter.


NMC Domain 1: 1.3; 1.4


NMC Domain 2: 2.6


NMC Domain 3: 3.5












What the real cancer situation is


In the UK, more than one in three people will develop some form of cancer during their lifetime. There are around 298   000 new cases of cancer (excluding non-melanoma skin cancer) diagnosed each year (Cancer Research UK 2010). Over the past 30 years, the incidence of cancer has increased in the UK by 14% in men and 32% in women although, in the last decade, incidence rates have remained fairly constant.


Although there are around 200 different types of cancer, four of them – breast, lung, colorectal and prostate – account for over half (54%) of all new cases. Breast cancer is the most common cancer in the UK with 45   700 new cases in 2007. The incidence of cancer increases with age, with 75% of cases diagnosed in people aged 60 and over, and more than a third of cases in people aged 75 and over. This presents specific challenges as comorbidity may influence the tolerance and acceptability of treatment and the overall outcome. Cancer in children is very rare, accounting for less than 1% of all cases.




[image: image] Reflection point


Think about the different types of cancer and the ages of individuals that get most media coverage. Do you consider the facts above are presented accurately? Why might this be?


NMC Domain 1: 1.2; 1.3


NMC Domain 3: 3.5





One in four (27%) of all deaths in the UK are due to cancer, more than 156   000 in 2008. Again, lung, bowel, breast and prostate cancer together account for almost a half (47%) of all cancer deaths. More than one in five (22%) of all cancer deaths are from lung cancer, largely due to smoking. Colorectal cancer is the second most common cause (10%) and breast cancer the third most common cause of cancer death (8%). The good news is that mortality has fallen by 20% in the past 30 years and continues to fall. This is primarily due to earlier detection through screening programmes; better body awareness; improved diagnostic techniques; organisational improvements, such as waiting times; and innovative developments in treatments.




[image: image] Activity


Look at the national cancer statistics in more depth on the Cancer Research UK Website, which has lots of up-to-date information on all types of cancer:


http://info.cancerresearchuk.org/cancerstats/index.htm (accessed November 2011).


To look at the cancer incidence and mortality in your specific geographic area, visit the National Cancer Intelligence Network Website which presents and compares regional data from the English cancer registers:


http://www.ncin.org.uk/cancer_information_tools/eatlas.aspx (accessed November 2011).


NMC Domain 1: 1.9





Although the number of people surviving the diagnosis of cancer is improving year on year in the Western world, still a significant number will live with the life-limiting disease, affecting their quality of life and life expectancy. Therefore, it is imperative that the healthcare service provides support and care for this group of patients.


The End of Life Care Strategy (DH 2008b) suggests that, as a nation, we do not talk openly about dying and death, including the needs of people and their family members as they approach the end of life. In addition, relatively few adults talk about their death, tell family members what their choices would be or make funeral plans. The strategy also suggests the healthcare professionals find it difficult to initiate these discussions or help patients plan ahead. This has an impact on planning future care for individuals and can be very distressing for team members. This practice learning placement is an ideal environment to develop skills and competence in talking about advancing disease, patient choices and professional team working.




[image: image] Activity


Jot down your thoughts and feelings when you think of the word cancer. Consider how might impact on your preparation for the placement. Feeling anxious? Reflect on why this might be. Now consider who you might talk with about being anxious. Find out if other students in your group are going to the placement area with you. Chatting with people you share experiences with is a great way to feel supported and less anxious.


NMC Domain 1: 1.5; 1.8


NMC Domain 4: 4.4





No matter what the overall outcome, all individuals with cancer require information and support throughout their experience, long after they finish treatment. It is therefore essential that all healthcare professionals are knowledgeable and able to provide this information as and when patients and their families require it. As a student nurse, you are not expected to know everything, but in the future (whatever type of health care you end up working in) you will come across individuals with cancer and should be prepared to answer basic questions. The remaining chapters in this section provide a foundation of knowledge of what cancer is and how the cancer situation can be improved.
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2 What cancer is




Chapter aims







• To understand how cells should work


• To understand what goes wrong to allow a cancer cell to develop


• To understand how cancer cells spread to different parts ot the body


• To understand what causes the DNA to become damaged












Introduction


It is essential that healthcare professionals understand the underlying biological changes that occur during the development of a disease in order to manage the care of an individual. This chapter helps you to understand how and why cancer develops in order for you to identify health promotion strategies to prevent and detect cancer. It also helps you comprehend the principles of cancer treatments, in order to prevent or manage the side effects patients may experience.


Cancer is a term used to refer to a group of diseases. Each of the 200 or so different types of cancer develops for different reasons, will be treated differently and will have a different outcome. Despite this, they all share a common feature – uncontrolled cellular growth.


Cancer is a genetic disease. This does not necessarily mean that it is inherited from our parents, but that it is the consequence of a number of genetic faults in the deoxyribonucleic acid (DNA) in the cell which result in the uncontrollable dividing and reproducing of cells.









How cells should work


A cell (Fig. 2.1) is the basic building unit of life. All animal cells are similar in their components, although they may have different functions. Similar cells are grouped together to create tissues which carry out specific functions. For example, there are four main types of tissue that make up the human body: muscle, epithelial, nervous and connective tissues.





[image: image]

Fig 2.1 The human cell
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Recall and refresh


Read your biology lecture notes or Waugh and Grant (2010) (see References) or a similar textbook to refresh your memory of the components of a human cell.


NMC Domain 3: 3.2








All cells have the ability to carry out complex tasks, such as the uptake of nutrients and converting this into energy. They are also able to replicate in order to replace damaged or old cells. All the instructions needed to build and maintain the body's functions are contained in the DNA. Each instruction is carried on a unique piece of DNA called a gene. Each gene codes for particular proteins which control the function and structure of the individual cell. All the genetic codes make up what is known as the human genome. It is a bit like an instruction manual and the genes are chapters in the book with specific information. Genes can be turned on or off depending on the job a cell needs to do.


Each cell contains a complete copy of our genome in the form of 23 separate pairs of chromosomes (one set from each of our parents) (Fig. 2.2). For each chromosome and each gene, we have two slightly different copies.





[image: image]

Fig 2.2 Human chromosomes




DNA is made up of individual molecules called nucleotides, which are in turn made up of a sugar (deoxyribose), a phosphate and a nitrogenous base. The DNA molecule is comprised of two chains of nucleotide bases, arranged in a double helix (Fig. 2.3). There are four bases which are grouped into two types: purines (adenine (A) and guanine (G)) and pyrimidines (thymine (T) and cytosine (C)). Each base is paired up with another base: A pairs with T and C pairs with G. Each base is a slightly different length which gives the double helix its twisted shape. The bases can occur in any sequence. It is the sequence of the bases that makes up the instruction, a bit like the words of an instruction manual. Depending on the sequence of the bases, a particular protein will be produced. The proteins in turn will enable the cell to function in a particular way, including cell replication.





[image: image]

Fig 2.3 DNA: the double helix








Cell cycle


From the time of conception, all of our cells continue to multiply in order for us to grow into an adult. Once we reach adulthood our cells only divide when there is need to repair and replace old damaged cells and to reproduce. To do this, cells go through a process called the cell cycle (Fig. 2.4). The phases of the cell cycle are:




• G0: resting phase, not in cell division.


• G1 and G2: the cell builds up energy and prepares for the next stage.


• S: DNA doubles by splitting the double helix.


• M: mitosis where the cell splits into two cells.
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Fig 2.4 The cell cycle.


(Reproduced with permission from Kearney N, Richardson A (2005) Nursing patients with cancer: principles and practice. Churchill Livingstone (Fig. 5.4, page 78))





By replacing old or damaged cells in a controlled manner, the number of cells in the body remains fairly constant. When cells divide, one cell becomes two. One of these will mature and take on a highly specialised function. The other will rest until it is needed to replicate once again, this is dependent on the cell type. Some cells rarely divide once they are mature; for instance, liver cells divide once every 1 or 2 years. Some cells never divide once they are specialised and are irreplaceable (staying in the G0 phase), such as nerve cells. Some cells can replicate on demand in response to physiological need, for example the endometrium, mammary glands, etc. Others continually replicate, such as blood cells, skin and hair cells, germ cells, bone marrow and the cells lining the stomach (which multiply at least twice a day).


However, all cells have a limited life span, although this varies depending on the cell function and type. Most normal cells divide about 40–60 times before they die of old age. The life span of a cell is controlled by the ends of chromosomes known as telomeres. Each time the cell divides, the telomeres get shorter and eventually the cell cannot divide and dies.


Normal cells only divide when they are needed, such as during growth (from conception to adulthood) and to replace old and damaged cells. This replication is carefully controlled by a number of checkpoints (see Fig. 2.4), which ensure that cell division only occurs when really necessary and occurs accurately. Certain genes control cell division, known as proto-oncogenes. These genes code for proteins and growth factors which signal to the nucleus of the cell to turn the cell cycle on, a bit like an accelerator of a car. There are four main groups of proteins produced by the proto-oncogenes: growth factors, growth factor receptors, signal transducers and nuclear proto-oncogenes and transcription factors.


There are other genes that turn cell division off by coding for proteins that slow everything down, a bit like the brake of a car. These are known as tumour suppressor genes. One of the key tumour suppressor genes is known as the ‘guardian of the genome’ or ‘p53’. This controls whether the cell goes into G0 to rest or starts the active cell division process by entering G1. The tumour suppressor genes and the proto-oncogenes work together in order to keep the cell cycle regulated and ensure that cells only divide when they are needed.


During the cell cycle, natural errors occur and the DNA becomes damaged. Normal cells have the ability to repair small amounts of damage by activating repair genes which make the necessary corrections. However, if the damage is too great then the cell will destroy itself by committing cell suicide or apoptosis. This prevents the mutation being passed on to future cells and causing cancer. This may explain why some people might disregard health promotion messages and base their health belief in personal experience: ‘My granny smoked 50 a day until she was 95 years old and she didn't develop cancer!’ Smoking may well have caused damage to granny's DNA but she may have had very good repair genes or genes that initiated apoptosis, removing the damaged DNA – she did not, therefore, develop cancer.


Unfortunately there is no way of knowing which individuals have mutated or missing repair genes and/or whose cells lack the ability to recognise and to commit cell suicide. Therefore, health promotion is extremely important. We need to prevent or minimise damage to DNA/genes in the first place by healthy lifestyle choices. Second, we need to raise awareness so that people know the signs and symptoms of cancer, ensuring early diagnosis.












What goes wrong to allow a cancer cell to develop?


Cancer is uncontrolled cellular growth which results from the loss of normal regulation of cell division. This is caused by a number of errors/mutations in either a single base (A, T, G or C) in the DNA or a segment of a chromosome. These errors might be a deleted, altered or swapped base. Additionally, a whole segment of a chromosome may not be copied properly or is not repaired or detected and removed by cell suicide.


Although DNA can spontaneously become damaged (which explains why some non-smokers develop lung cancer), generally DNA is altered by an external environmental agent. The error(s) can also be inherited from one or both parents, however this only accounts for 5–10% of all cancers. Remember that we have two copies of each gene and even if one copy of a gene gets damaged the other one will continue to control cell division. As we get older and/or are exposed to harmful environmental agents, the second gene may become damaged.


The change in the DNA sequencing results in either less or more or different proteins being produced which then changes the behaviour of the cell.


Since the mapping of the human genome (the entirety of the human hereditary information – length of DNA), a number of genetic mutations resulting in cancer have been identified. This has helped our understanding of how and why cancer develops. For example, 95% of patients with chronic myeloid leukaemia (a type of cancer of the white blood cells – granulocytes) have what is known as a Philadelphia chromosome. This occurs when a bit of chromosome 9 swaps with chromosome 22 (9 gets longer and 22 extra short, which is the Philadelphia chromosome). This then codes extra proteins which in turn increase the production of granulocytes.


Human epidermal receptor 2 (HER2) is another example of a proto-oncogene, which when damaged produces too much protein resulting in breast cells losing control of cell division. HER2 mutation has been found to be present in approximately 30–40% of breast cancers.


It isn't just proto-oncogenes that are affected; approximately 50% of all cancers have a mutated or missing p53 tumour suppressor gene.


One of the key genes which allow the cell to self-destruct (apoptosis) is the tumour suppressor gene 'p53'. If p53 is damaged, the cell's ability to kill itself is reduced or lost and the cell can continue to divide unregulated.


Usually there is more than one mutation in the DNA. For instance, many individuals who develop cancer will have mutations in a proto-oncogene (when a proto-oncogene becomes damaged it is known as an oncogene), a tumour suppressor gene and a repair gene. These errors will code for different proteins and subsequently the cell will behave differently and cell cycle regulation may be overridden, resulting in uncontrolled growth (Fig. 2.5).
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Fig 2.5 The progression of cancer growth




Normal cells divide at different rates, as do cancer cells. The rate of growth of a cancer depends on the cell ‘doubling time’. This is the time it takes for a cell to complete the cell cycle. The time varies from hours to months. For instance, leukaemia (cancer of the white blood cells) may divide very quickly in a matter of hours, and colorectal cancer may divide slowly over approximately 120 days. This has implications for diagnosis and treatment.


There are several other key changes in a cancer cell:




• Growth: instead of the telomeres shortening each time the cell divides, cancer cells produce an enzyme called telomerase which prevents the shortening and extends the life of the cell.


• Differentiation: this is the process where cells mature and become specialised in their function and form. This is a bit like student nurses who, once they become qualified, specialise in cardiac or theatre or cancer nursing. Cells develop a unique function such as a heart or muscle or skin or nerve cell and each is specialised. Usually, the more specialised the cell, the more likely it spends more time in the G0 phase of the cell cycle. Cancer cells lose their differentiation as they become more and more mutated each time they divide. In doing so, they lose their intended function and behave in an inappropriate manner.


• Tumour heterogeneity: as a cancer grows and becomes advanced, the cells become more and more mutated, becoming different from one another. This is why some patients do not respond to treatment – some cells are killed, but others survive.


• Metastatic spread: a common feature of cancer is its ability to move from one part of the body to another site (often to a distant site). This is known as metastatic spread, sometimes known as secondary disease. Cancer cells are determined to survive and, once they have outgrown their blood, oxygen and nutrient supply, they will seek a new home that will provide all that they need.





A primary cancer rarely causes a patient to die. It is usually the metastatic disease that causes death and is the most frequent cause of cancer treatment failure. This is because the cells that manage to move and settle somewhere else in the body are usually more mutated and aggressive. Even if 99.9% of cells are killed in a clinically palpable tumour (= 1 billion cells), a significant number of non-responsive cells remain to continue growing and developing. They are more likely to behave and look differently to each other and normal cells.


Patients often misunderstand secondary or metastatic disease, often thinking that they have a second primary cancer. For instance, a patient with colorectal cancer may think that she/he now has liver cancer as well as colorectal cancer, when in fact they have colorectal cancer with liver metastases. It is important to explain the difference between primary and secondary disease as this will affect the treatment plan. Treatment will be selected according to the primary disease, so the patient with colorectal cancer with liver metastases will receive chemotherapy for colorectal cancer, not chemotherapy for liver cancer. This is because the cells from the colorectal region have travelled and settled in the liver, but they remain colorectal cells, however mutated they may become.


Not all cancers metastasise. For instance, glioma and basal cell carcinoma stay at the primary site (original anatomical site). Other cancers metastasise very soon after the initial DNA damage, for instance small cell lung cancer.


Approximately 60% of patients will have metastatic disease when they present initially. Of these, 30% will have metastatic disease that will be detected by investigations (such as scans) and the remaining 30% will have microscopic metastatic disease that cannot be detected even using modern technology.









How cancer cells spread to other parts of the body?


It is incredible that cancer cells manage to metastasise as they have to get into the blood stream or lymphatic system to achieve this. They achieve it by developing their own blood supply in a process known as angiogenesis or neovascularisation and secrete enzymes that dissolve the extracellular matrix. When entering the circulation system, cancer cells have to contend with the body's immune system and very turbulent conditions in blood vessels. From the large numbers of cancer cells that circulate in the blood stream, only < 0.01% of cells successfully deposit in distant tissues or organs. These few survive by covering themselves in platelets, thus disguising themselves and avoiding being recognised as a foreign object and being attacked by white blood cells.






Where do cancer cells spread to?


The precise mechanism of how a cancer cell moves to a distant site is not completely understood. Two theories have been proposed:




1. Anatomic spread – where cells move and settle in a organ/site not far from the primary site.


2. ‘Seed and soil’ theory – it is thought that some cells are drawn to specific organs.





The common places that cancer spreads to are the bone, lung, liver and brain. Some organs are ideal new homes for travelling cancer cells. For instance, the lungs have very thin capillaries with a single layer of endothelium and basement membrane, which is not much of a barrier for entry/exit of cancer cells, compared to arteries which have an additional smooth muscle layer which may prevent spread. The liver is another easy target for metastatic disease as the hepatic portal vein breaks down into sinusoids which are not blood vessels, but are in direct contact with hepatocytes, making it easy for cancer cells to settle.


Some cancer cells spread more locally and extend directly into body cavities. For example, abdominal cancers such as colorectal and ovarian cancers often spread by cells dropping off or ‘seeding’ into the peritoneum.












What causes the DNA to become damaged?


As mentioned previously, some cancers cannot be attributed to any particular factor and may occur spontaneously. Although the exact causations of cancer are unknown, there is well-established evidence that some agents ‘initiate’ or ‘promote’ the development of cancer. These are known as carcinogens. Many are lifestyle-related factors, such as dietary, smoking or sun exposure, and are potentially preventable.


It is not a coincidence that 75% of cancers are epithelial (tissues that line the body inside and out) as these come in contact with environmental agents.


Age is a key risk factor in cancer. As we age, we are increasingly exposed to agents that cause damage to DNA and at the same time our immune system becomes less efficient and our repair genes become less effective.


It is important that causations of cancer are understood by the public so that people are able to appraise their own lifestyle behaviours and identify ways that they can change and reduce their likelihood of developing a cancer.


The following discussion presents current understanding of what are known to contribute to the development of cancer, split into three groups of carcinogens: physical, biological and chemical factors.




[image: image] Reflection point


What are the causes of cancer that you might have read or heard about? Are these based on evidence you have read about or have you heard people you know talk about them? Where do people get their beliefs and attitudes from? What are these based on?


NMC Domain 1: 1.3


NMC Domain 3: 3.5












Physical factors


Ionising radiation from natural and man-made sources is a known cause of cancer. As the radiation releases energy, the DNA sequence is altered, causing damage. This damage has been documented since its discovery in the 1800s, as well as in the aftermath of the nuclear bombings of Hiroshima and Nagasaki at the end of World War Two. The carcinogenic effect of radiation may be delayed for many years after exposure. In the past few years it has been reported that the use of therapeutic thoracic radiotherapy to treat Hodgkin's lymphoma in the 1970s has contributed to the development of breast cancer in the same group of patients 20 years later. X-rays use small amounts of radiation. Patients with long-term health needs may undergo multiple X-rays, therefore the use of all X-rays should be rationalised and restricted.


Ultraviolet radiation (UVA/UVB) from sun exposure has been clearly identified as causing 80% of melanomas and 90% of all non-melanoma (basal cell and squamous cell carcinomas) skin cancers. People with light eyes or hair who sunburn every easily are at more risk of developing skin cancer. The nature and length of exposure to the sun is significant. The higher intensity resulting in sunburn is more likely to result in melanoma (carrying a higher death rate). Squamous cell carcinoma is linked with chronic occupational sun exposure. The age at the time of exposure is also relevant; being sunburnt in childhood doubles the chances of developing melanoma. The use of sun beds remains extremely popular, especially with young adults, however this doubles the risk of all skin cancers.


Asbestos and exposure to coal dust has been unequivocally linked with mesothelioma (an aggressive type of lung cancer).


The physical and prolonged irritation of tissue such as in chronic wound/ulcers can damage the DNA and cause the development of squamous cell carcinoma around the edges of the wound.









Biological factors


Infections cause a number of cancers (approximately 10–20% worldwide). Although you cannot ‘catch’ cancer, certain viruses, bacteria and parasites can predispose individuals to develop cancer. Examples of such viruses are the following:




• Human papillomavirus (HPV) accounts for 80–90% of all cervical cancer cases as well as increasing numbers of oral cancers.


• Hepatitis B and C increase the risk of developing liver cancer by 80%.


• Epstein–Barr virus has been linked with Birkett's and Hodgkin's lymphoma.


• Human immunodeficiency virus (HIV) has been linked with Kaposi's sarcoma and non-Hodgkin's lymphoma.





Once in the body, some viruses have the ability to insert their own DNA into the human host, altering the sequence and subsequent protein production.


Parasites such as Schistosoma haematobium (common in India, Middle East and Africa) burrow into human skin, the pathogen then travels in the bloodstream and lodges in the bladder lining, increasing the risk of bladder cancer.


Bacteria such as Helicobacter pylori inhabit the stomachs of 50% of the world's population (although decreasing in Western countries). Eighty per cent of those infected with this Gram-negative bacteria will be asymptomatic, however it will cause inflammation of the stomach lining which may result in gastric cancer as well as ulcers.









Chemical factors


There are many chemical agents that have been linked to cancer, the most significant being tobacco – its consumption contributes to one-third of all cancers. Eighty-six per cent of all lung cancers are attributed to smoking, but cancer of the trachea, larynx, oral cavity, nasal cavity and sinuses, bladder, oesophagus, stomach, pancreas, cervix, kidney, liver, bowel and breast, as well as myeloid leukaemia, may all be linked to tobacco.


Smoking habits have altered across the world in the past 30 years, with a declining number of smokers in Western countries (especially men) and an increase in developing countries. In Western countries, there remains a socioeconomic divide – those less well off financially are more likely to smoke. With the increase in taxation, many smokers have started smoking ‘roll ups’; these are more carcinogenic as there is little filtration. Others believe if they don't inhale fully that they are not at risk. In the UK there are growing numbers of teenage smokers with 15% of 15-year-olds smoking. The teenage years are significant in developing lifestyle habits, and smoking at this age establishes adult behaviours. As well as being influenced by the family, teenagers are influenced by their peers and advertising and become addicted in the same way as adults. It has been suggested that young smokers are at more risk of developing lung cancer, due to the high rate of cell growth during childhood.


Exposure to passive smoke has been clearly linked to lung cancer, increasing the risk by a quarter. A number of European countries (including the UK) and some states in the USA have banned smoking in public spaces (bars, restaurants, shops, etc.) to reduce passive inhalation of smoke.


As well as smoking tobacco, many individuals from South Asian and Native American cultures chew or keep the leaves of the tobacco plant between the lip and cheek. This practice is also linked to oral cancers.


Industrial processes and chemicals such as dioxins, benzene, vinyl chlorides, nickel and arsenic have all been connected with certain cancers and their use is subsequently restricted by environmental and health and safety regulations, such as the Control of Substances Hazardous to Health Regulations (COSHH) (Health and Safety Executive 2002) in the UK.


Diet is another important factor in the development of cancer. Approximately one-third of cancers are linked to dietary habits. However, this risk is incredibly difficult to quantify and specify as it is difficult to measure and identify what an individual's eating habits are over long periods of time and to isolate precise agents in food.


Salted and preserved foods have been linked with stomach cancer, however those who eat a diet of these foods may not eat a diet including plenty of fruit and vegetables. So it is difficult to say whether it is what is eaten or not eaten that is significant. An individual with colorectal cancer might have consumed a high-fat diet but at the same time ate little fruit and vegetables – is it the fat that contributed to the development of cancer or the lack of fruit and fibre?


It is proposed that some nutrients may protect cells from DNA damage, however it has been shown that if a particular nutritional element is extracted and taken as a ‘supplement’, this does not reduce the cancer in the same way as if the whole food was consumed. It is therefore important that a well-balanced nutritional diet is observed, with plenty of fruit and vegetables (of different colours – all having different micronutrients) and high in fibre.


Body weight, specifically obesity, has been linked with an increase risk of breast, bowel, uterine, oesophageal, pancreatic, kidney and gallbladder cancer. Diet is not the exclusive cause of obesity. Increased body weight is usually a result of overconsumption and lack of exercise, so physical activity is also relevant. As obesity continues to rise in Western countries, this presents significant health challenges to healthcare professionals in terms of cancer incidence as well as other conditions such as diabetes, heart disease, etc. An increased abdominal circumference (even if the body mass index (BMI) is within the normal range) has been suggested to increase the risk of cancer.






Sex hormones


The sex hormones (chemical messengers) produced in either the testes (androgens in men) or ovaries (oestrogen and progestin in women) influence cell division of their target cells: prostate, breast, ovary and uterus.


Diet influences the amount of hormone produced. For example, it has been suggested that men who consume a low-fat diet have reduced androgen (testosterone) levels and have a reduced risk of developing prostate cancer.


It has been well established that an increased amount of oestrogen, over a prolonged period of time, is linked to breast cancer (this is discussed shortly). Once a women reaches menopause, her ovaries stop producing oestrogen. However, the fatty tissue in the body continues to produce oestrogen – the more fatty tissue, the more oestrogen. Therefore, women who are overweight and have gone through the menopause have an increased amount of oestrogen (than women with a normal BMI), increasing their risk of breast cancer.


In addition, the stages in a woman's reproductive history increase the likelihood of developing breast cancer due to the increased oestrogen produced and circulating:




• The age of menarche and menopause is significant – the younger a woman is when she starts her periods and the older she is when she finishes ovulating completely.


• Age at first full-term pregnancy.


• The number of live births.


• Length of time a woman breastfeeds.


• Exogenous hormones taken such as hormone replacement therapy (HRT).


















Inherited damage


As highlighted previously, only 5–10% of cancers result from an inherited damaged gene. The most common inherited genetic defects are the tumour suppressor genes BRCA1 and BRCA2. These affect both men and women and carry an increased risk of developing breast cancer (50–80% lifetime risk). Ovarian cancer (20–60% lifetime risk) is associated with prostate, colorectal, and pancreatic cancer as well as ocular melanoma (cancer of the eye).


Other examples of inherited cancers are the following:




• Hereditary non-polyposis: this accounts for 5–10% of all colorectal cancers. Again, it is worth remembering that even if someone carries this defective gene they will not necessarily develop cancer, but they have a 25% chance of developing it by the age of 65 years old.


• Familial adenomatous polyposis (FAP): 1% of patients with colorectal cancer test positive for FAP. This, on the other hand, carries a 100% risk of developing cancer by the age of 50 years old. Both these conditions require regular surveillance by undergoing a sigmoidoscopy or colonoscopy.


• There are some hereditary syndromes associated with cancer, such as Li Frameni, Cowden and Von Hippel Lindau, however these are very rare.





Usually, if a copy of a gene is inherited damaged from one parent, the second gene may be undamaged. This means the cell will behave normally. If the second copy becomes damaged then a cancer may develop. This is important to consider for health promotion. For instance, if an individual is found to carry a damaged BRCA gene then they may think ‘it does not matter how I live my life, I will get cancer no matter what’. However, they are already genetically at risk of cancer so they could try to reduce their risk by following a healthy lifestyle and watching for any signs and symptoms.


Both men and women can be possible carriers of a faulty BRCA gene and either gender may develop cancer, however women are more likely to develop cancer. As a carrier, an individual will pass on the damaged gene on to any offspring. A detailed review of family history is essential to ascertain an individual's risk. Anyone who is worried about their family history can be referred to the genetic counselling team who will complete a family tree and assess the severity of risk. Those considered high risk will be offered additional surveillance and may consider prophylactic treatment. This is ethically challenging as there is a chance that they will not develop cancer. Although this knowledge may influence people to follow a healthy lifestyle and may make them more vigilant to detect early signs, it may have psychosocial implications and even an economic impact on health insurance and employment.




[image: image] Activity


Choose one of the common cancers you have heard about (it might be cancer that is very common in your local community). Find out what the incidence and mortality rates are and what the possible agents are that may contribute to the development of this cancer. What simple health promotion strategies could help reduce the cancer risk?


NMC Domain 1: 1.3


NMC Domain 2: 2.6


NMC Domain 3: 3.5
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