
 
 

 

 

 

Dysphagia in Solid Malignancies outside the 

Head, Neck, and Upper Gastrointestinal Tract 

 

 

 

Ciarán Kenny 

M.Sc., B.Sc., PG Dip (Stats) 

 

 

 

A thesis submitted to the University of Dublin in partial fulfilment of the 

requirements for the degree of 

 

Doctor of Philosophy 

March 2019 

 

 

 

 

 

 

 



ii 
 

Declaration 

 

I declare that this thesis has not been submitted as an exercise for a degree at this or 

any other university and it is entirely my own work. 

I agree to deposit this thesis in the University’s open access institutional repository or 

allow the Library to do so on my behalf, subject to Irish Copyright Legislation and Trinity 

College Library conditions of use and acknowledgement.  

 

Signed: 

 

__________________________ 

Ciarán Kenny 

  



iii 
 

Summary 

 

Dysphagia (‘difficulty in swallowing’) is a symptom common to many medical 

conditions. In oncology, it is usually associated with tumours in the head, neck, or 

upper gastrointestinal tract. Despite this, those with malignancies located outside these 

regions have also been noted to have swallow impairments.  Reported prevalence 

rates vary considerably. This is because different definitions of dysphagia and different 

diagnostic instruments were used. The true prevalence and characteristics of 

dysphagia in this population have therefore never been adequately studied. Accurate 

identification of swallowing difficulties is important. Dysphagia is associated with 

aspiration pneumonia, increased mortality, longer length-of-stay, malnutrition, and 

poorer quality of life.  

 

This thesis examines dysphagia in those with solid malignancies located outside 

anatomic swallow regions. The focus is on oropharyngeal dysphagia, but oesophageal 

difficulties are also considered. Since dysphagia in this cohort has not been studied in 

detail, the research is exploratory. Swallowing difficulties in the context of the overall 

cancer journey are also described. Two areas receive particular attention. The first is 

dysphagia and its relationship with nutritional status, since weight loss and intake 

problems are significant challenges within oncology. The second is the impact of 

dysphagia upon the person. 

 

A literature review describes cancer, dysphagia, and their relationship. It confirms that 

little research has examined dysphagia in those with malignancies outside the head, 

neck, and upper GI tract. A large-scale epidemiological study was therefore planned. 

Before this could be conducted, adequate tools were required to identify and describe 

dysphagia. This was to ensure that the limitations of previous prevalence studies were 

addressed. 

 

Swallowing difficulties are usually identified by medical or nursing staff, either by 

observation of difficulties or disclosure by the patient. Early identification of swallow 

abnormalities is facilitated by the use of a swallow screen. This describes a quick and 

easy tool that accurately identifies those at risk of dysphagia. Once dysphagia risk is 

identified, referral is made to speech and language therapy services to examine 
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dysphagia in detail. This should involve appropriately validated bedside swallow 

evaluation tools to measure swallow deficits and the impact of these upon the person. 

 

The first study of this thesis is therefore concerned with the identification of tools to 

screen, evaluate, and measure quality of life impact of dysphagia in adults with solid 

malignancies outside the head, neck, and upper gastrointestinal tract. A systematic 

review methodology was chosen to generate findings. This review found no tools that 

were designed exclusively for this clinical population. It determined that some were 

validated in mixed-disease cohorts, including those studied here. While screening and 

evaluation instruments were found, no quality of life or impact rating scales were 

identified. In the absence of purposefully-validated instruments, a set of ‘best available’ 

tools were recommended. 

 

Bedside clinical swallow examinations are subjective and only as sensitive as the 

evaluations that form the assessment battery. The second study examined the 

possibility of using a novel tongue pressure measurement device to see if dysphagia 

could be objectively profiled. This device was previously studied in healthy volunteers, 

but never a patient cohort. A pilot study methodology was adopted to see whether the 

device was acceptable to patients. It also examined clinical utility and feasibility.  

 

The device was well-accepted. It generated not only well-known swallow parameters, 

but also novel data that may be useful for future dysphagia diagnosis. The application 

of the device to a clinical population with cancer was however unsuccessful. Issues 

with sensor adhesion within the oral cavity meant that the use of the device would be 

burdensome to patients and impractical for clinicians and researchers. The device was 

therefore not adopted for use in the epidemiological research. 

 

Having generated a battery of bedside swallow screening and evaluation tools, the 

epidemiologic study was prepared. This identified dysphagia prevalence, predictors, 

and characteristics. Impact was also measured using a tool validated on a mixed-

disease population, as well as through participant interview.  

 

A total of 385 participants were recruited from hospital and hospice settings. These 

were under medical and radiation oncology, as well as palliative care services. Overall 

dysphagia prevalence was 19% (n=73/385), but this increased to 32% for those under 
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hospice care. Of those with dysphagia, 88% (n=64/73) had no documented dysphagia 

diagnosis prior to study participation. Swallow impairment was significantly associated 

with: increasing number of comorbidities (p=0.001); increasing weight loss (p=0.003); 

and worse performance status (p<0.001). Those under hospice (p=0.002) and 

palliative care (p=0.004) services were more likely to have dysphagia.  

 

Dysphagia was characterised by difficulties in oral preparatory, oral, and pharyngeal 

phases of swallow. Diet restriction or modification was required in 71% of cases. 

Strategies to facilitate safe and efficient oral intake were required for 42% of those with 

dysphagia. Worse dysphagia was associated with: cachexia presence (p=0.03); 

hospice care (p<0.001); increasing number of comorbidities (p=0.011) and cranial 

nerve deficits (<0.001); palliative care (p=0.002); worse oral health (p=0.024); and 

worse performance status (p<0.001). Participants described swallowing difficulties that 

were different to neurogenic dysphagia populations. These included dry mouth, taste 

and smell abnormalities, and unusual sensory symptoms like pins and needles when 

swallowing. 

 

Dysphagia presence and severity were both significantly associated with the presence 

of other aerodigestive and nutritional symptoms. Given that dysphagia appeared in 

those with greater functional decline, it is hypothesised that swallowing difficulties are 

symptomatic of frailty in those with cancer. One potential explanatory mechanism for 

this is cancer cachexia. The loss of skeletal muscle mass and worsening function 

associated with cachexia may contribute to dysphagia. This would mirror the presence 

of ‘sarcopenic dysphagia’ that has been studied in frail elderly populations. One of the 

key features of dysphagia reported by participants in the study was a difficulty with 

solids, and meats in particular. This often led to avoidance of meats. Since these are 

high-protein foods, and since a protein rich diet is often recommended for those with 

cancer, dysphagia and cachexia may have a synergistic relationship. 

 

Dysphagia had a high impact on participants’ lives. Swallowing difficulties were 

associated with a significantly decreased overall quality of life (p<0.001), though the 

effects of a mediator such as disease extent could not be excluded. It was also 

reflected in significantly higher scores on the Eating Assessment Tool (EAT-10). 

Differences in scores between those with and without dysphagia were marked, with a 

large effect size (p<0.001; OR=9.8, 95% CI 7.8-11.7). Participants self-reported their 
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experiences of swallow and intake problems. They apportioned blame for their 

swallowing difficulties on their cancer treatments. They described fear of swallowing, 

and caution when eating and drinking. They also described a sense of loss due to their 

functional impairments. This included a loss of participation in daily activities, as well 

as a loss of pleasure from eating and drinking. These findings are reflective of other 

research that describes the ‘need to engage in everyday activities’ as being of great 

importance to those with cancer. 

 

The clinical implications of this research are extensive. Dysphagia in those with 

malignancies outside the head, neck, and upper gastrointestinal tract is common and 

under-recognised. Routine screening programmes need to be implemented in 

oncology services to identify those with swallowing difficulties. This is even more true 

for clinicians working in palliative care settings, where dysphagia prevalence is highest. 

In order to adequately screen and characterise swallowing difficulties, new tools should 

be developed and validated in this population, as existing tools appeared to be 

inadequate. Given the evidence that swallow and intake problems lead to avoidance 

of protein-rich sources of food, joint evaluation by dietitians and speech and language 

therapists may be of benefit to patients.  

 

Dysphagia is known to be distressing, partly due to food and fluid modification 

requirements. Those studied here did not have significant dietary modification 

requirements, but nevertheless reported high impact. Clinicians working with those 

who have cancer are therefore encouraged to explore the psychosocial ramifications 

of swallow impairments in those with cancer.  
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1 INTRODUCTION 

 

1.1 BACKGROUND 

In cancer, dysphagia is commonly associated with head, neck, or upper GI tumours. 

Swallowing difficulties occur when malignancies destroy functional tissue, obstruct 

bolus transit pathways, or reduce airway protection during swallowing. It seems 

unusual that those with solid tumours located outside anatomic swallow regions should 

also have dysphagia, but the literature reports high prevalence rates in such 

individuals.  

 

The difficulty with reported prevalence rates is that the tools used to establish 

dysphagia diagnosis were mostly inadequate. Swallowing difficulties were 

predominantly diagnosed using symptom checklists that relied on self-report. Most 

studies did not have dysphagia diagnosis as an endpoint, so clinical characteristics of 

swallow deficits were not profiled. Dysphagia severity and stages of swallow affected 

therefore remain unknown. No underlying physiologic mechanisms were proposed, nor 

was the impact of this symptom on quality of life identified. 

 

Since prevalence rates were high, it seems likely that some degree of dysphagia exists 

in this population. This research aims to provide an exact prevalence using appropriate 

tools to screen and evaluate dysphagia. It also seeks to explore clinical characteristics, 

potential mechanisms, nutritional associations, and quality of life impact. 

 

1.2 STUDY RATIONALE 

Dysphagia is a clinically important symptom.  It is associated with an increased risk of 

malnutrition. Those with dysphagia report continued hunger and thirst that persists 

even after mealtimes. Since malnutrition contributes significantly to mortality in those 

with cancer, swallowing difficulties are important to identify. Dysphagia is also 

associated with aspiration pneumonia; food or fluids misdirected into the airway during 

swallowing. Entry of bolus material into the lungs may cause colonisation by 

pathogens. This can be fatal for those affected. 
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The impact of swallowing difficulties on the person can be significant. Dysphagia is 

associated with anxiety, depression, distress, and lower quality of life. It is also 

associated with increased caregiver burden. Institutionally, it leads to increased 

healthcare costs, and longer length of stay. 

 

It is important to examine dysphagia in the context of individuals with cancer. While the 

focus of much cancer research is on disease treatment and cure, those with cancer 

have repeatedly commented that maintenance of daily routine during disease is of vital 

importance. They also reported that research into living with cancer should be given 

priority. Dysphagia was not specifically discussed by these individuals, but it might be 

argued that the ability to safely enjoy food and drink is an important part of daily routine.  

 

1.3 STUDY CONTEXT 

The researcher is a speech and language therapist with ten years of experience 

working with dysphagia. This has predominantly been in acute hospital settings, but 

includes community-dwelling individuals requiring rehabilitation. His clinical experience 

is in a mixed adult caseload, including those under the care of ENT, gastroenterology, 

oncology, palliative care and surgery.  

 

For this PhD, the researcher was based in the Academic Department of Palliative 

Medicine (ADPM) at Our Lady’s Hospice & Care Services. The ADPM is a multi-

disciplinary research group concerned with investigating cardiac function, fatigue, 

inflammation, nutrition, and symptom assessment in those with cancer. This PhD was 

possible through partnership between the ADPM, Atlantic Philanthropies (AP), and 

Trinity College Dublin. Funding was provided by AP for the purpose of advancing 

palliative care research.  

 

Prof. Declan Walsh and Dr. Julie Regan were research supervisors. Prof. Walsh is a 

physician with many years of experience working in Oncology and Palliative Care. He 

has an extensive list of publications on cancer symptomatology. Dr. Regan is an 

Assistant Professor in TCD, who specialises in dysphagia research, with a focus on 

neurogenic and oesophageal dysphagia.  
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1.4 THEORETICAL FRAMEWORK 

This research hypothesises that dysphagia is common and under-recognised in those 

with solid malignancies outside the head, neck, or upper GI tract. The research goal is 

to identify dysphagia: 

• Measurement tools 

• Prevalence and predictors 

• Clinical characteristics 

• Nutritional associations 

• Impact 

 

While swallowing difficulties in this cohort will be comprehensively examined, this study 

does not provide all the answers to dysphagia diagnosis and management. This thesis 

represents exploratory research in a novel patient population. From an oncologic 

perspective, dysphagia is most commonly associated with head, neck, and upper GI 

cancers. The work presented here shifts the lens onto a patient group that has been 

neglected in the literature, despite being far greater in number. It aims to identify who 

is affected by dysphagia and to what degree. It is intended to provide a starting point 

to determine what the next steps should be for clinical and research practice.  

 

Early recognition and intervention for dysphagia is known to improve healthcare 

outcomes. In Germany, the implementation of a dysphagia screening programme in 

stroke reduced mortality below the national average by 4.2% (1). It also led to a 6.2% 

reduction in pneumonia rates and 50% reduction in antibiotic use compared with stroke 

units without swallow screening. More recently, a prospective study of over 3,300 

individuals with stroke showed that early swallow screening (within 4 hours of 

admission) generated better patient outcomes than late swallow screening (within 4-

72 hours) (2). It was associated with less severe disability on discharge, lower 

pneumonia rates, reduced mortality, and shorter length of stay. In head and neck 

cancer, provision of swallow exercises during chemoradiation was shown to reduce 

dependency on diet modification, and reduce need for gastrostomy tube insertion (3). 

 

It is anticipated that this research will lead to increased awareness of dysphagia as a 

potential cancer symptom. This may lead to better screening, more timely intervention, 

and improved patient outcomes, as with other disease populations. To help achieve 
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this, findings will be reported to a multidisciplinary audience, both nationally and 

internationally.  

 

1.5 RESEARCH QUESTIONS 

The research questions investigated within this thesis pertain to adults with solid 

malignancies outside the head, neck, and upper GI tract. 

• Q1: What validated tools exist to screen, evaluate and measure quality of life 

impact of oropharyngeal dysphagia? 

• Q2: Can an objective, non-invasive device be used in adults with lung cancer 

to evaluate swallow function at the bedside? 

• Q3: What are the prevalence and predictors of dysphagia? 

• Q4: What are the clinical characteristics of dysphagia? 

• Q5: What nutritional associations occur in those with dysphagia? 

• Q6: What is the impact of dysphagia on the individual? 

 

1.6 THESIS STRUCTURE 

This research is comprised of six studies. The first is a systematic review to identify 

dysphagia screening and evaluation tools for those with solid malignancies outside the 

head, neck, or upper GI tract. The second is a pilot study that examines the feasibility 

of using a tongue pressure measurement device (‘OroPress’) to objectively examine 

dysphagia. These first two studies identify the best available tools to screen and 

measure dysphagia in this cohort. An epidemiological study is then reported. This 

examines dysphagia prevalence, clinical characteristics, nutritional associations, and 

impact. Study design varied between the three primary studies (systematic review, 

OroPress, epidemiology). Each is therefore divided each into separate chapters. To 

avoid repetition, the epidemiological study uses a common introduction and methods 

chapter, then separates results and discussion into subchapters. This thesis concludes 

with an overall discussion (Table 1.1). 
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TABLE 1.1 Thesis structure and related research questions 

Chapter Title Question 

1 Introduction  

2 Literature Review  

3 Oropharyngeal dysphagia evaluation tools:  

A systematic review 

Q1 

4 Intra-oral pressure measurement in healthy volunteers 

and treatment-naïve lung cancer patients 

Q2 

5 Dysphagia in adults with solid malignancies outside the 

head, neck, and upper GI tract 

 

6 • Prevalence and Predictors Q3 

7 • Clinical Characteristics Q4 

8 • Nutritional Associations Q5 

9 • Impact Q6 

10 Discussion  
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2 LITERATURE REVIEW 

 

2.1 CANCER 

 

2.1.1 Definition 

The American National Cancer Institute (4) defines cancer as: 

‘A term for diseases in which abnormal cells divide without control and can invade 

nearby tissues. Cancer cells can also spread to other parts of the body through the 

blood and lymph systems. There are several main types of cancer. Carcinoma is a 

cancer that begins in the skin or in tissues that line or cover internal organs. Sarcoma 

is a cancer that begins in bone, cartilage, fat, muscle, blood vessels, or other 

connective or supportive tissue. Leukaemia is a cancer that starts in blood-forming 

tissue, such as the bone marrow, and causes large numbers of abnormal blood cells 

to be produced and enter the blood. Lymphoma and multiple myeloma are cancers 

that begin in the cells of the immune system. Central nervous system cancers are 

cancers that begin in the tissues of the brain and spinal cord. Also called 

malignancy.’ 

 

2.1.2 Causes 

According to the International Agency for Research on Cancer (5), cancer aetiology is 

varied. Promoting factors include: 

 

• Alcohol • Occupational exposure 

• Chronic infection • Poor diet, obesity, lack of exercise 

• Chronic inflammation • Radiation exposure 

• Environmental pollution • Reproductive/hormonal factors 

• Genetic susceptibility • Tobacco 

 

2.1.3 Mechanisms 

Cancer occurs when cells within the body divide uncontrollably and spread to local or 

distal regions. Tumours appear when mechanisms responsible for apoptosis 

(programmed cell death) fail to destroy unnecessary or damaged cells (6, 7). Cell 

growth continues, but tumours are self-limited in size to approximately one millimetre 
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due to lack of oxygen supply to support growth. When angiogenesis (formation of new 

blood vessels) takes place, this facilitates further tumour growth (8). Cancers may then 

spread locally or regionally via local tissue invasion. They may also spread distally by 

entry into the lymphatic or blood circulation (5). When regional or distal spread occurs, 

cancers are described as ‘metastasised’. Cancer typically causes death through 

infection, organ failure, or uncontrolled metabolic change (9). 

 

2.1.4 Statistics 

Cancer is a multifaceted disease with a rising incidence. It is expected to consume 

greater healthcare resources internationally (10). In 2015, it was the second-leading 

international cause of death after cardiovascular disease (11). Cancer incidence was 

almost 18 million. Mortality was nearly 9 million. Head, neck, and upper GI cancers 

accounted for 18% of new cancer cases and 19% of cancer deaths. By contrast, solid 

malignancies located elsewhere accounted for 68% of new cases and 68% of deaths 

(10). 

 

The National Cancer Registry Ireland report an annual prevalence over 123,000, 

incidence over 20,000, and mortality over 9,000 (12). According to the Department of 

Health, malignant neoplasms account for 29% of all deaths and are the leading cause 

of death in Ireland (13). 

 

2.1.5 Classification and Staging 

Malignancies are subdivided into solid and non-solid subtypes. Solid tumours give rise 

to a mass found anywhere in the body outside the circulatory system (e.g. carcinoma, 

sarcoma). A non-solid (haematopoietic) tumour is one which is found in the blood or 

lymphatic systems (e.g. leukaemia, lymphoma).  

 

The internationally accepted standard for staging of tumours is the ‘TNM system’, 

maintained by the Union for International Cancer Control (14). This system describes 

disease growth and spread. It was devised because more favourable survival rates 

were noted in those with local, rather than metastatic disease. In this classification, 

staging is comprised of three components (14). 
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• T – The extent of the primary tumour 

• N – The absence or presence and extent of regional lymph node metastases 

• M – The absence or presence of distant metastases 

 

Numbers associated with each component indicate disease extent, where higher 

numbers indicate greater extent. Thus, the TNM system is used as T[0-4]N[0-3]M[0-1]. In 

the case of ‘M’, 0 means no distant metastases and 1 means these are present. 

 

While this classification system appears simple, it is complicated by the fact that 

numerous subdivisions and annotations exist to complement it. For example, a T1 

tumour may be subdivided into T1a, T1b, T1c, when the need for greater specificity 

arises. Annotations also exist for histopathological classification, as well as description 

of metastatic sites. Tumours in different anatomical locations are not necessarily 

comparable, so guidelines are provided for each location to define exactly what is 

meant by a ‘T1’ or ‘N2’, etc. This allows for more precise delineation of the properties 

of the malignancy, but becomes complex to describe and requires specialist 

knowledge. Such detailed classification is useful for physicians in planning, treating 

and evaluating cancer and its therapies. It is also useful for communicating patient 

information and estimating prognosis.  

 

The TNM system has grown to become more comprehensive and robust since its 

original development between 1943 and 1952 (14). While it still performs its role in 

describing disease extent, it has nevertheless become extremely elaborate. 

Accordingly, the terms ‘locoregional’ and ‘metastatic’ are also used within the literature 

to describe disease progression. These terms are respectively defined by the US 

National Library of Medicine (15) as ‘restricted to a localised region of the body’ and 

‘the spread of a […] disease from the initial or primary site to another part of the body’. 

As such, they differentiate cancers that are local (or local with regional spread) from 

malignancies with distant spread to unrelated organs. These terms are useful when 

precise cancer staging is absent, has elapsed, or is inappropriate to pursue. For 

example, if an individual is too unwell to attend for imaging, or imaging would not add 

to clinical care, they may be clinically classified as ‘locoregional’ or ‘metastatic’, rather 

than with a TNM staging.  
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2.1.6 Prognostication 

Predicting outcomes and survival in those with cancer usually involves profiling 

disease stage and spread. This is often by imaging, the use of the TNM system, or by 

examining an individual’s level of function. More recently, the utility of inflammatory 

markers of disease progression has been examined. One such measurement is the 

modified Glasgow Prognostic Score (mGPS). This is a classification system which 

uses c-reactive protein (CRP) and serum albumin levels in the blood to generate an 

ordinal scale score (0=best, 2=worst). Taken together, CRP and serum albumin reflect 

the degree of inflammatory response within the body, as well as the amount of lean 

tissue. Many studies have used this tool and found it to be a valid and successful 

prognostic indicator of survival in cancer (16). Higher mGPS score has also been 

associated with poorer performance status and poorer quality of life (17). 

 

Another formula predictive of overall survival is the neutrophil-to-lymphocyte (NLR) 

ratio. In a meta-analysis involving over 40,000 individuals with cancer, Templeton and 

colleagues (18) found that NLR was valid across cancer subgroups and stages. While 

the authors explain that the mechanisms behind the prognostic value of the NLR are 

not fully understood, they suggest that cancer may cause neutrophilia through 

inflammatory response, which in turn suppresses the activity of lymphocytes. Higher 

neutrophil-to-lymphocyte values are therefore prognostic of poorer survival. 

 

2.1.7 Physical Effects 

The ‘natural history’ of a disease describes the course of an illness in the absence of 

any treatment. It is difficult to know the effects of cancer in isolation on symptom 

expression. Many individuals will receive some form of treatment for their cancer, and 

these treatments may cause adverse physical and psychological effects. Cancer 

symptoms are also dependent on the location of the tumour. For example, cough and 

dyspnoea may appear from early disease in lung cancer (19), but may not be apparent 

in cancers that do not affect lung tissue.  

 

One means of identifying symptoms associated with cancer is to examine symptom 

clusters. These are groups of two or more symptoms, which routinely and predictably 

co-occur and which may (or may not) share the same underlying aetiology (20). 

Symptom cluster identification in cancer has revealed that cancer and its treatments 

are associated with several symptom domains. A statistical approach used by Aktas et 
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al. (21) to profile symptom expression in advanced cancer validated the existence of 

seven clusters (Table 2.1). The symptoms comprising these clusters may vary 

depending on type and precision of analysis, but the aerodigestive, fatigue/anorexia-

cachexia, nausea/vomiting, and upper GI clusters were shown to remain the same 

regardless of analysis technique. A difficulty with the data described by these authors 

is that dysphagia diagnosis was not based on a validated assessment. Rather, it was 

an empirical questionnaire that used patient self-report to identify symptom presence. 

 

While dysphagia clustered statistically with other aerodigestive features, it seems likely 

that symptoms within the Fatigue/Anorexia-Cachexia cluster could also impact upon 

oral intake. For example, early satiety could lead to a lack of desire to swallow food or 

drink as a result of premature feelings of fullness, despite being different in nature to 

dysphagia.  

 
TABLE 2.1 Cancer symptom clusters (adapted from Aktas et al. (21)) 

Aerodigestive Debility Fatigue  

Anorexia-Cachexia 

Cough Confusion Anorexia 

Dysphagia Oedema Dry mouth 

Dysphonia  Early satiety 

Dyspnoea  Easy fatigue 

Wheeze  Taste changes 

  Weakness 

  Weight loss 

Nausea/Vomiting Neuropsychological Pain 

Nausea Anxiety Constipation 

Vomiting Depression Pain 

 Sleep problems  

 Upper GI  

 Belching  

 Bloating  

 Dyspepsia  

 Hiccup  
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The presence of fatigue, weakness, and weight loss are intrinsically linked with cancer 

cachexia. This was defined by international consensus as a syndrome characterised 

by progressive loss of muscle mass (with or without fat mass), which cannot be 

reversed by nutritional support, and which leads to functional impairment (22). 

Accompanying this is a ‘negative protein and energy balance driven by a variable 

combination of reduced food intake and abnormal metabolism’. Such continuous 

weight loss may have implications for tolerating anticancer therapies and is associated 

with higher morbidity and mortality (23).  

 

The consensus document (22) provided diagnostic criteria for cancer cachexia. If any 

of the following statements are true, then a patient is considered to have cancer 

cachexia.  

• Weight loss >5% over the past 6 months (in the absence of starvation) 

• BMI <20 and weight loss >2% 

• Appendicular skeletal muscle mass index consistent with sarcopenia and any 

degree of weight loss >2% 

 

Optimal management of cachexia is multifactorial and includes: diet supplementation, 

dietary counselling, ensuring adequate GI motility, management of nausea/vomiting, 

mediation of metabolic factors, and provision of appetite stimulants (24, 25). 

 

2.1.8 Cognitive Changes 

Cognitive changes have been described in 30% of cancer survivors and 75% of those 

undergoing treatment, affecting attention/concentration, executive functioning, and 

memory (26). Changes have been reported predominantly in those with breast cancer 

and are typically ascribed to chemotherapy (27). They may also be as a result of opioid 

use for the control of cancer-related pain (28). When present, cognitive changes are 

typically referred to as ‘mild cognitive impairment’, ‘chemotherapy-related cognitive 

impairment’, ‘chemo fog’ or ‘chemo brain’ (27, 29).  

 

2.1.9 Impact 

A cancer diagnosis will likely have a negative effect on an individual’s quality of life. 

The nature of this effect is dependent on multiple factors, such as the patient’s age 

(30), cancer type (31), cancer treatment (31), coping style (32), functional limitations 
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(33, 34), gender (30, 32), relationship status (30), time since diagnosis (33, 35), and 

tumour stage (33). Not only this, but aspects considered important for quality of life 

may change over time for individuals with cancer. For example, family life (e.g. family 

happiness, relationship with spouse) are considered important close to diagnosis, but 

less emphasis is placed on this domain over the course of the disease (30).  

Thorough measurement of quality of life is considered a complex task. One reason for 

this is that multiple domains may be affected. An instrument may choose to evaluate 

physical, emotional, psychological, or some other form of quality of life. Conversely, it 

may simply seek to evaluate the construct of overall well-being. Another difficulty in 

quality of life measurement relates to assessment burden. The need for detailed 

information regarding quality of life must be weighed against the burden to both the 

patient and clinician during test administration, as some assessments are time-

consuming and complex. Healthcare researchers have noted that lengthy assessment 

tools are burdensome for frail individuals, particularly those in palliative care (36-38). 

To this end, studies have examined whether a single item quality of life question 

correlates well with more detailed assessment and have found positive outcomes (39-

41).  

 

A review and meta-analysis by Singh and colleagues (42) discussed the use of a linear 

analogue self-assessment scale. The authors examined a collective sample of 9,295 

individuals comprised of healthy controls, mixed cancer aetiologies and palliative care 

populations. Participants in the identified studies rated their own quality of life on a 0-

10 scale. Anchors were 0 (‘as bad as it can be’) and 10 (‘as good as it can be’). 

Following analysis, Singh et al. (42) reported acceptable construct and content validity. 

They also note a score ≤5 as representing a clinically meaningful deficit in quality of 

life.   

 

Mental health is affected by cancer diagnosis. In a study of 838 patients under 

investigation for potential cancer, Moseholm et al. (43) examined anxiety and 

depression pre- and post-diagnosis. They found that approximately one third of 

individuals experienced anxiety and one quarter experienced depression pre-

diagnosis. Following diagnosis, anxiety levels fell in both cancer and non-cancer 

groups, but the effect was more significant for the latter. This was reported by the 

authors to be related to the novelty and insecurity of patients’ situations pre-diagnosis. 

Depression levels remained consistent between groups and time points. A separate 
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study used meta-analysis to examine depression, anxiety, and mood disorders in those 

with mixed cancer diagnoses in a palliative care setting (44). Point prevalences were 

16.5% (95% CI 13.1-20.3), 9.8% (95% CI 6.6-13.2), and 15.4% (95% CI 10.1-21.6) 

respectively. When examined together, the authors note a prevalence of 29% (95% CI 

10.1-52.9) for any anxiety, depression or adjustment disorder for this population. 

 

Functional impairments associated with cancer have been examined and are well-

reported in the literature. One of the most common means of describing functional 

activity is through the use of a performance status scale such as the Eastern 

Cooperative Oncology Group – Performance Status (ECOG-PS) (45). This employs a 

six-point scale describing impact of disease upon daily activities and level of function. 

A score of 0 indicates that the patient continues all pre-disease activities with no 

restriction. Scores then increase in single increments until a score of 4 (‘completely 

disabled, unable to perform any self-care, totally confined to bed or chair’) or 5 (‘dead’). 

Poorer performance status score has been found to be significantly associated with 

reduced health-related quality of life (46) and poorer survival (47). 

 

2.1.10 Treatment 

Cancer treatments may be delivered with curative or palliative intent. Principle forms 

of treatment include: 

• Cytotoxic chemotherapy 

• Hormone therapy 

• Radiation therapy 

• Surgery 

• Targeted therapy 

 

Cytotoxic chemotherapy aims to kill cancer cells by interfering with cell replication. Its 

major limitation is that it affects both normal and malignant cells, and interferes with 

rapidly dividing cells most strongly. This causes side-effects such as alopecia, 

diarrhoea, fatigue, fertility problems, nausea/vomiting, neuropathy, neutropenia, and 

stomatitis (48). Chemotherapy is typically administered as a course of treatment, the 

length of which is determined through clinical trials. Each course of treatment makes 

up a ‘cycle’ and several cycles make up a ‘treatment regimen’ or ‘course of treatment’ 

(48). 
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Certain malignancies are known to grow and spread in response to levels of circulating 

hormones in the body. These most commonly include breast and prostate cancers. 

Hormonal therapy is a form of treatment designed to halt the growth of cancer cells 

that are sensitive to levels of circulating hormones (49, 50). The loss of hormonal 

support for these malignancies leads to loss of tumour growth and cell death. Side-

effects of treatment include: decreased libido; fatigue; hot flashes; impotence; muscle 

atrophy; osteoporosis; and weight gain (49, 50). 

 

Radiotherapy is divided into external beam radiotherapy (EBRT) and brachytherapy. 

EBRT directs radiation from a source external to the body to the tumour site within a 

particular treatment field. Brachytherapy involves implanting a radioactive source 

inside the body next to the tumour (48). Radiotherapy treatment aims to irreparably 

damage cancerous cells, while leaving healthy cells intact. Side-effects occur when 

radiation must pass through healthy tissue in order to target malignant growths. 

Common side-effects include erythema and fatigue (48).  

 

Surgery is used for cancer prevention, palliation, and cure. Surgeons may choose to 

remove tissue that is at risk of becoming cancerous if left to its natural history, such as 

resection of bowel dysplasia in individuals with ulcerative colitis. Dysplasias are at risk 

of undergoing malignant transformation, so tissue is removed before this can occur 

(51). Palliative surgical approaches include debulking of large tumours and providing 

relief from bowel obstruction (52). Surgery is also commonly used with curative intent 

in malignancies like breast and colorectal cancers (51). Surgical approaches to cancer 

management may be complemented by chemotherapy or radiotherapy, either before 

surgery (‘neoadjuvant’) to reduce tumour size, or after surgery (‘adjuvant’) to ensure 

that no tumour cells remain that may cause recurrence (48).  

 

Targeted (or biological) therapy refers to a form of molecular medicine that interferes 

with carcinogenesis and tumour growth at a cellular level (52). Since these affect the 

cancer cell but not healthy cells, side-effects are reduced compared to chemotherapy. 

Targeted therapies include angiogenesis inhibitors (which block the formation of blood 

vessels, preventing cell growth). They also include immunotherapy and monoclonal 

antibody treatments, which reduce the ability of the cancer cell to protect itself from the 

human immune system, and so allow the body’s natural defences to destroy cancerous 
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cells (52). Targeted therapies are not without side-effects, including: diarrhoea, 

dyspnoea, erythema, fatigue, nausea (48). 

 

2.1.11 Palliation 

Palliative care is a treatment approach for those with life-limiting conditions, designed 

to improve their quality of life. The HSE’s National Clinical Programme for Palliative 

Care (53) uses the following World Health Organisation (WHO) definition of palliative 

care (54).  

 

‘Palliative care is an approach that improves the quality of life of patients and their 

families facing the problem associated with life-threatening illness, through the 

prevention and relief of suffering by means of early identification and impeccable 

assessment and treatment of pain and other problems, physical, psychosocial and 

spiritual.’ 

 

Palliative care may be provided to patients throughout the cancer trajectory, but is most 

commonly associated with end-of-life care. 
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2.2 DYSPHAGIA 

 

2.2.1 The Normal Swallow 

Deglutition (the act of swallowing) involves the precise and timely integration of 

neuromuscular pathways, and is typically performed without conscious awareness. It 

is broadly regulated by afferent and efferent pathways of the brainstem, cerebellum, 

limbic cortex, subcortex and neocortex (55). While swallowing is not truly reflexive, it 

is thought to be a patterned response involving brainstem mediation that eliminates 

the need for conscious control (55, 56). Local execution of sensory and motor aspects 

of swallow involves cranial nerves V, VII, IX, X and XII. Table 2.2 merges several 

models which delineate swallowing into different stages. 

 

TABLE 2.2 Swallow stages (adapted from (55-58)) 

Stage Description 

I. Pre-Oral / 

Anticipatory 

Attention directed towards the bolus. Environmental 

cues may support anticipation of ingestion. 

Olfactory/visual cues induce increase in salivation. 

II. Oral 

Preparatory 

Acceptance of bolus into oral cavity (including sipping, 

biting). Mastication of solids. Mixture with saliva. 

Preparation of food/fluids into cohesive bolus on the 

superior tongue for transport. 

III. Oral Posterior transport of bolus along superior tongue to 

oropharynx. Maintenance of buccal tone and lip seal to 

prevent leakage into lateral/frontal sulci or oral escape of 

bolus. Closure of velopharyngeal sphincter to prevent 

nasal escape. 

IV. Pharyngeal Tongue base retraction, pharyngeal stripping wave to 

propel bolus inferiorly. Epiglottic inversion, closure of 

laryngeal vestibule to protect airway during swallow. 

V. Oesophageal Passage of bolus through upper oesophageal sphincter, 

oesophagus and lower oesophageal sphincter.  

 

While deglutition is usually considered an act of neuromuscular coordination and 

control, it may also be regarded as an effect of pressure changes within the upper 
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alimentary tract. Once a bolus is accepted into the oral cavity and prepared for 

transport, a series of peristaltic waves occur, propelling the bolus posteriorly and 

inferiorly. Lingual (59, 60), pharyngeal (61), and oesophageal (61, 62) peristalsis 

influences speed and accuracy of bolus deglutition. Disruptions in these waves may 

occur due to local tissue changes, neuromuscular deficits, or pathway obstruction. 

These then give rise to swallow deficits. It is important to note that delineation of 

swallowing into stages is artificial. The reality is that in the unimpaired individual bolus 

material is transported in a continuous and uninterrupted fashion. This means that 

impairment in one phase of swallowing may inadvertently affect another phase. For 

example, restricted upper oesophageal sphincter opening may cause bolus material to 

gather in the pyriform sinuses within the hypopharynx. This may then place an 

individual at risk of food or fluids spilling into the adjacent airway (58). 

 

Normal swallow function also relies upon accurate coordination of breathing and 

swallowing functions (58). These develop during gestation and in the first year of life 

(63). During swallow, a brief period of apnoea and laryngeal closure occurs to prevent 

bolus material from entering the airway (58, 64). 

 

2.2.2 Dysphagia Definitions 

No universally accepted definition of dysphagia exists, but sources that describe this 

condition describe similar meanings. The International Classification of Diseases (10th 

Revision) defines dysphagia as ‘difficulty in swallowing’ (65). This definition is also 

used by Murry & Carrau (66). Logemann (57) is considered by many to have produced 

the first comprehensive textbook on dysphagia evaluation and management. In this, 

she describes dysphagia as ‘difficulty moving food from the mouth to the stomach’, but 

recognises that it may include deficits in the pre-oral stage of swallowing. Rosenbek & 

Jones (67) define dysphagia as ‘disordered movement of the bolus from mouth to 

stomach due to abnormalities in the structures critical to swallowing or in their 

movements’. This definition is cited and shared by Miller & Briton (68) in their work on 

dysphagia in neuromuscular diseases. The absence of a universally accepted 

definition of dysphagia may be partly responsible for variation in prevalence estimates 

in published studies. 
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2.2.3 Causes 

Dysphagia is usually caused by a disease process that induces:  

• Altered respiratory function (e.g. mechanical ventilation) 

• Destruction or obstruction of swallow pathways (e.g. pharyngeal tumour) 

• Neuromuscular changes (e.g. Parkinson’s Disease) 

• Neurological insults (e.g. stroke) 

• Tissue Inflammation (e.g. Gastro Oesophageal Reflux Disease) 

 

Healthy ageing does not usually cause of dysphagia, but difficulties may occur when 

there is an underlying age-related pathophysiology such as altered respiratory function 

(69) or sarcopenia (70). Some individuals are known to have a psychological aversion 

or eating and drinking. The terms ‘psychogenic dysphagia’ and ‘phagophobia’ are used 

to describe this phenomenon (71-73). It is often caused by a fear of choking. Those 

with psychogenic dysphagia have normal function on bedside clinical swallow 

examination and instrumental assessment (71). As such, phagophobia represents an 

irrational fear, since no detectable abnormal swallow exists. 

 

2.2.4 Clinical characteristics 

Dysphagia characteristics are determined by factors including: the stage and severity 

of the underlying disease; location of the lesion causing the swallow deficit; swallow 

stage(s) affected. For example, in early Alzheimer’s Disease, changes have been 

identified in the cortical swallow network and may manifest as prolonged bolus 

preparation and oral transit times (74). By contrast, Zenker’s Diverticulum is a condition 

that arises where weakness in the pharyngeal wall leads to the development of a pouch 

into which bolus material may gather during swallow. It typically manifests as reduced 

bolus clearance from the hypopharynx and delayed hypopharyngeal regurgitation of 

swallowed material, which increases proportionate to the size of the diverticulum (75). 

As such, only the pharyngeal stage of swallowing is affected. 

 

When dysphagia exists, there are usually overt signs that become apparent when an 

individual eats or drinks (76-79): 

• Altered voice quality post-swallow 

• Choking 

• Coughing 
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• Drooling 

• Globus sensation (i.e. lump in the throat) 

• Loss of bolus material through the lips  

• Nasal penetration of bolus material 

• Need to perform multiple swallows to clear a bolus 

• Odynophagia (i.e. painful swallow) 

• Regurgitation of ingested materials  

 

Dysphagia is usually classified as ‘oropharyngeal’ or ‘oesophageal’. The former 

includes difficulties with bolus manipulation or transit from the oral cavity to the upper 

oesophageal sphincter (inclusive). The latter is concerned with bolus transit through 

the oesophagus and into the stomach. Responsibility for management of each type of 

dysphagia varies internationally. In Ireland, oropharyngeal dysphagia is typically 

investigated and managed by speech and language therapists, while oesophageal 

dysphagia often falls under the remit of upper GI surgeons and gastroenterologists. 

The management of dysphagia also varies by whether it is oropharyngeal or 

oesophageal in nature. Numerous and diverse management options are available for 

oropharyngeal dysphagia (80).  

 

Postural strategies are aimed at re-directing the flow of the bolus in a safe and efficient 

manner. For example, tucking the chin down during swallow may improve closure of 

the laryngeal vestibule, reducing the risk of bolus material entering the airway (81).  

 

Alterations of bolus volume and viscosity may also be used. Altering bolus flow and 

shear rates can help to ensure bolus material remains in a cohesive unit and is passed 

through the upper oesophageal sphincter, instead of being misdirected into the airway 

during swallow (80). This is usually achieved by the use of thickening agents. While 

this may improve swallow safety, it has a detrimental effect on quality of life (82). 

 

Alteration of sensory properties of the bolus may also facilitate swallow function. 

Carbonation has been demonstrated to improve swallow using reference standard 

testing (83). Changes to bolus temperature and gustatory properties have also been 

shown to positive affect swallow function (84-89). 
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Rehabilitation exercises are also used to restore swallow function. A recent literature 

review (90) described how swallow rehabilitation may be optimised. Standard exercise 

principles were included. Identification of structures requiring rehabilitation should first 

be appreciated. Following this, a therapeutic programme is developed that targets 

muscle overload, with progression of intensity a key factor. 

 

Those with dysphagia are sometimes recommended to alter the way in which they 

swallow to compensate for deficits. One such example is the use of the Mendelsohn 

manoeuvre. During swallowing, the larynx elevates. This action contributes to airway 

closure and upper oesophageal sphincter opening. The Mendelsohn manoeuvre 

involves maintaining the larynx at its maximum height during swallow for several 

seconds to increase duration of airway closure and upper oesophageal sphincter 

opening. This was recently examined in healthy volunteers by CT scan and these 

physiological benefits were confirmed (91).  

 

Finally, if swallow function is abnormal and safe and efficient ingestion of bolus material 

is compromised, alternative modes of feeding may be required. These are typically in 

the form of nasogastric feeds, or by percutaneous endoscopic gastrostomy tubes.  

 

Since this thesis is primarily concerned with oropharyngeal dysphagia, the term 

‘dysphagia’ is used henceforth for brevity to mean ‘oropharyngeal dysphagia’. 

 

2.2.5 Prevalence 

Dysphagia prevalence in the healthy adult population is 2-16% (92). Variations in 

prevalence rate are due to choice of assessment instrument, cut-off values for 

dysphagia diagnosis, and the definition of ‘dysphagia’ used. Prevalence rates average 

15% in the community-dwelling elderly population (93). For hospitalised patients, 

prevalence is 8-57% (94-97). No data exist for dysphagia prevalence in hospice 

populations. 

 

2.2.6 Complications 

Swallowing mechanisms change with age and may influence normal swallow 

production, but the swallow remains robust in the healthy elderly population. While 

dysphagia is associated with older age, it is only because older adults are more likely 
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to present with age-related illnesses that negatively impact swallow function (76). 

Dysphagia may go unrecognized and be regarded by older people as a natural part of 

ageing (98).  

 

When dysphagia occurs, it interferes with mealtimes and may cause anxiety or panic 

regarding feeding (99). It influences those with swallowing difficulties to eat alone, 

increasing isolation (99). Those with dysphagia report that they remain hungry or thirsty 

even after mealtimes (99). It is associated with reduced intake may increase risk of 

malnutrition (95, 96, 99-102). For those with cancer, dysphagia is associated with 

anxiety (103), caregiver burden (104-106), depression (103, 107), distress (108, 109), 

and reduced quality of life (107, 110, 111).  

 

Dysphagia increases healthcare costs and length of stay (112-115). A recent 

systematic review and meta-analysis showed increased cost of 40% and length of stay 

of 3 days for hospitalised patients with dysphagia (116).  

 

Aspiration pneumonia is a potential side-effect of dysphagia. This is when food or fluids 

are misdirected into the larynx or lower respiratory tract due to an abnormal swallow. 

Pathogens colonize the environment and infection follows (117). Both dysphagia (94, 

96, 112) and aspiration pneumonia (118) are associated with higher mortality. 

Diagnosis of aspiration pneumonia is usually informed by several sources including: 

biomarkers like c-reactive protein (119); chest auscultation (120); chest radiograph 

(121, 122); instrumental evaluation of swallowing (123); sputum sample (121).  

 

2.2.7 Screening 

Swallow screening is important to identify those with difficulties, and to prevent or 

mitigate adverse dysphagia effects. It has been demonstrated to lead to reduction in 

pneumonia (124). Early detection is also cost-effective (125). A variety of screening 

tools exist to identify dysphagia. Tool choice is a clinician preference and depends on 

factors such as administration time, need for diagnostic accuracy, target population, 

tool complexity, and training requirements. Several systematic reviews have examined 

screening tools for mixed clinical- and non-clinical populations (77, 126-128), and in 

neurological disorders (129, 130). While these reviews recommend different screening 

tools, they unanimously describe the need for dysphagia screening to ensure patient 

health, preserve function, and reduce risk of aspiration pneumonia and death. 
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2.2.8 Evaluation 

In the event of a positive screen, comprehensive evaluation is required to confirm or 

exclude dysphagia diagnosis. No gold standard diagnostic tool exists, so assessment 

is multimodal. It includes thorough patient case history, medical history, oro-facial 

examination (including cranial nerves), oral health assessment, cognitive screen, 

swallowing trials (131). These enable appropriately trained clinicians to generate a 

diagnosis. For example, an individual may be diagnosed with dysphagia based on 

overt signs such as coughing on intake, or clinically documented signs of aspiration 

such as recurrent chest infections with basal infiltrates on chest x-ray.  

 

If instrumental swallow examination is required, patients may be referred for 

investigations such as Fibreoptic Endoscopic Evaluation of Swallowing (FEES), FEES 

with Sensory Testing (FEEST), or videofluoroscopic swallowing studies (VFSS). These 

investigations are considered reference standards for dysphagia diagnosis, but require 

multiple personnel and specialist training. They are also expensive. Two studies (132, 

133) provided estimated costs per procedure. These have been rounded to the nearest 

whole, and adjusted for both inflation (134) and currency (135) (Table 2.3). 

 

TABLE 2.3 Adjusted financial cost of instrumental dysphagia evaluations per 

procedure 

 2018 Cost (USD) 2018 Cost (EUR) 

VFSS 386-676 325-569 

FEEST 481 405 

 

 

In VFSS, a barium-infused bolus is swallowed and the patient’s head, neck, and 

oesophagus are imaged using continuous radiation. This enables clinicians to view 

bolus transit and identify abnormalities in function. Conducting this procedure exposes 

both patient and staff to radiation. This may be clinically necessary, but should be 

avoided wherever possible. Repeated exposure is undesirable, as radiation doses are 

high enough to warrant close monitoring (136). The clinical need for VFSS should be 

carefully considered for those who recently been exposed to high-dose radiation, such 

as individuals undergoing radiotherapy. The use barium contrast produces an 

undesirable taste. It also limits the ability to accurately represent the viscosity and 

texture of ‘real life’ foods and fluids (57). 
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FEES is a transnasal endoscopic procedure which employs direct imaging of the 

pharynx and larynx. A bolus is consumed by the patient, its transit through the upper 

aerodigestive spaces is examined, and physiological deficits can be identified. No 

contrast material is required, so FEES allows clinicians to use a variety of foods and 

fluids, including those considered problematic by patients. Unlike VFSS, only the space 

between the velopharyngeal sphincter (superiorly) and the pyriform sinuses/vocal folds 

(inferiorly) are visualised. The swallow itself is also not observed, since the swallow 

structures constrict and cause ‘white out’ of the camera. Instead, the condition of the 

pharynx and larynx before and after swallow are examined for features such pre-

swallow bolus spillage into the airway, or post-swallow residue in the pharynx. FEES 

is clinically well-tolerated, but side effects can occur including: discomfort; gagging; 

laryngospasm; nosebleed; vasovagal syncope; vomiting (137, 138). Both VFSS and 

FEES(ST) may be too burdensome for patients who are extremely unwell, unsuitable 

for endoscopy, or unable to travel to x-ray clinics. This increases the value and need 

for a robust bedside clinical evaluation.  

 

Recently, attempts have been made to develop non-invasive, instrumental dysphagia 

evaluation techniques for bedside use. Dual-axis accelerometry describes a procedure 

whereby a device is attached to a person’s neck. Vibrations that occur naturally during 

swallowing are measured. Those with dysphagia produce abnormal results compared 

to those without. This technique successfully detects aspiration (139), but is neither 

commercially available as a medical device, nor in widespread clinical use.  

 

Pulse oximetry monitoring has also been used as an aspiration screening tool. The 

principle underlying its use is that when aspiration events occur, so too will oxygen 

desaturation. The pulse oximeter is a portable device used ubiquitously in healthcare 

settings to measure blood oxygen saturation. A recently systematic review revealed 

that it is unreliable as a means of detecting aspiration (140). 

 

Surface electromyography (sEMG) involves placement of electrodes on the face or 

neck to measure frequency and amplitude of swallow-related muscles. Equipment for 

this technique is widely available and normative data exists, but no universally-agreed 

examination protocol exists (141).  
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Measurements of pressures exerted by the tongue during swallowing have also been 

used to identify dysphagia (142-145). This operates on the principle that certain 

diseases may reduce tongue strength and that this may be detected using a pressure 

measurement device. Reductions in maximum tongue strength are predictive of 

dysphagia. An assessment protocol for this has been described (146) and normative 

data are available (147). Several tongue pressure measurement devices are also 

commercially available, making this an attractive technique for clinical and research 

practice. 
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2.3 DYSPHAGIA AND CANCER 

 

2.3.1 Dysphagia in Head, Neck, and Upper GI Cancers 

Dysphagia is typically associated with malignancies located in anatomic swallow 

regions. It occurs when tumours destroy functional tissue or obstruct bolus transit 

pathways. It is regarded as an important diagnostic symptom in head and neck (148), 

and upper GI (149) cancers. To this end, guidelines and screening/evaluation tools 

have been published for dysphagia in head and neck (150), oesophageal (151) and 

gastrointestinal cancers (152). 

 

In these malignancies, dysphagia may be a result of cancer treatment, rather than the 

cancer itself. Radiation therapy has been documented to contribute towards 

development of dysphagia in the radiosensitive organs of the upper aerodigestive tract 

due to fibrosis, mucositis, and xerostomia (153, 154). To address this, guidelines are 

available to effectively manage dysphagia as a side effect of treatment (155, 156). 

Intensity modulated radiation therapy (IMRT) has been used in head and neck cancer, 

and may have potentially favourable outcomes on swallow function post-treatment 

(157). Radiotherapy is not typically used in oesophageal cancer (except in palliative 

phases or where chemotherapy is not an option), but when employed may cause 

toxicity to local structures and neighbouring organs such as the heart (158). Those with 

lung cancer undergoing radiotherapy are also at risk of oesophageal toxicity due to 

proximity of the oesophagus to the radiation beam (153, 159). This may lead to 

difficulty swallowing, fungal infection, and the need for alternative hydration and/or 

feeding (159). 

 

Chemotherapy is not usually the sole treatment for cancers of the head, neck, or upper 

GI tract. Its association with dysphagia has therefore primarily been linked with 

concurrent radiotherapy, though it does independently increase odds of dysphagia in 

head and neck cancer (160). It is difficult to isolate the effects of chemotherapy on 

swallow function, but concurrent chemotherapy and radiotherapy produce worse 

swallowing outcomes than radiotherapy alone, mainly due to increased mucositis 

caused by chemotherapy agents (156, 161). Mucositis manifests initially as redness 

and erythema in the mucosa before progressing to the formation of white patches and 

painful lesions. It may be extremely painful and is associated with anorexia, 

dehydration, and severe malnutrition (162).   
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Videofluoroscopic evaluation of swallowing in those receiving chemoradiotherapy 

versus radiotherapy alone demonstrated significant epiglottic changes in those 

receiving concurrent chemotherapy (163). It was hypothesised that the formation of a 

bulbous epiglottis was likely due to increased radiosensitivity caused by 

chemotherapy, leading to mucositis and deformation of the epiglottis. The effects of 

mucositis may persist post-treatment and contribute to reduced enjoyment of meals in 

cancer survivors (164). This occurs due to the need to restrict foods that may irritate 

the sensitive tissues of deglutition. Chemoradiotherapy may also lead to oesophageal 

strictures and associated dysphagia, with increasing risk of stricture development 

associated with higher radiation doses (165). 

 

Dysgeusia (altered taste) and dysosmia (altered smell) also occur in those receiving 

radiotherapy and/or chemotherapy (153, 166-171). Taste and smell abnormalities have 

not been shown to cause dysphagia in those with cancer, but chemosensory input 

modulates swallow responsiveness, with increased sensory input providing better 

swallow response (88). It is unknown whether disturbed taste and smell function in 

those with cancer may impair swallow response. 

 

Oropharyngeal colonisation by candida is highly prevalent amongst those undergoing 

cancer treatment. Gligorov et al. (172) found an overall prevalence of 9.6% (95% CI 

8.4-11.0) and demonstrated that rates were highest for those undergoing 

chemoradiation, or on two or more cytotoxic agents. Candida can induce odynophagia, 

taste changes, and xerostomia, which may interfere with swallow function (172). 

 

2.3.2 Dysphagia in Cancers Outside the Head, Neck, and Upper GI Tract 

By contrast with head, neck, and upper GI cancers, dysphagia in malignancies outside 

these regions have received little attention. Where research exists, much of the focus 

has been on broader cancer symptomatology, which includes dysphagia.  

 

The Memorial Symptom Assessment Scale (MSAS) (173) is a general symptom 

assessment tool designed for those with cancer and includes ‘difficulty swallowing’ as 

a component. If a patient reports that they are presenting with a symptom, they are 

then asked to describe symptom frequency (1-4 scale, 1=’rarely’, 4=‘almost 

constantly’), severity (1-4 scale, 1=’slight’, 4=’very severe’) and distress (0-4 scale, 
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0=’not at all’, 4=’very much’). Several studies have used the MSAS to report the 

symptom characteristics of dysphagia amongst a heterogeneous cohort with solid and 

non-solid malignancies (Table 2.4).  

 

TABLE 2.4 Dysphagia prevalence in general cancer populations 

Study n Disease Extent Prev. (%) Tool 

Portenoy et al. (1994) (174)  243 Mixed 11 MSAS 

Chang et al. (2000) (175) 299 Mixed 19 MSAS-SF 

Chiu et al. (2000) (176) 232 Advanced 42 - 70 Custom 

Walsh et al. (2000) (177) 1000 Advanced 18 Custom 

Mukand et al. (2001)a (178) 51 Mixed 26 FIM® 

Tranmer et al. (2003) (179) 66 Advanced 24 MSAS 

Gift et al. (2004)b (180) 220 Mixed 30 Custom 

Teunissen et al. (2006) (181) 181 Advanced 12 Custom 

Tsai et al. (2006) (182) 77 Advanced 42 - 62 Custom 

Kenne-Sarenmalm et al. (2007)c 

(108) 

56 Advanced 7 MSAS 

Garon et al. (2009)d (183) 19 Unknown 58 VFSS 

Molassiotis et al. (2010) (184) 143 Newly diagnosed 3 - 9 MSAS 

Huijer et al. (2012) (185)  200 Mixed 10 MSAS 

Stark et al. (2012) (186)  393 Mixed 24 MSAS 

Ritchie et al. (2014) (187) 206 Mixed 13 - 17 MSAS 

Mercadante et al. (2015) (188) 699 Advanced 15 Custom 

Tufan (2016) (94) 34 Unknown 38 EAT-10 

Brady et al. (2017)b (189) 72 Advanced 18 EAT-10 

Prev. (%): Prevalence (rounded to nearest whole). MSAS = Memorial Symptom 

Assessment Scale (173). MSAS-SF: Memorial Symptom Assessment Scale – Short 
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Form (175). FIM®1: Functional Independence Measure (190). VFSS: Videofluoroscopic 

swallowing study. EAT-10: Eating Assessment Tool (191). aPrimary brain tumor and 

brain mets only. bLung cancer only. cBreast cancer only. dBrain tumor only. 

 

Ritchie et al. (187) reported that dysphagia prevalence increased with age, but that 

associated frequency, severity and distress decreased linearly. Molassiotis et al. (184) 

followed a cohort of newly diagnosed cancer patients for one year post-diagnosis and 

also noted that while frequency of dysphagia episodes fluctuated, severity and distress 

decreased in a linear fashion up to 12 months. The reasons for this were not explored, 

since they focused on general cancer symptomatology. While improvement in swallow 

function could be responsible, patients may simply have become more accustomed to 

dysphagia and perceive a reduction in frequency, severity, and distress.  

 

Roe et al. (110) examined eleven individuals with cancer outside the head, neck and 

oesophagus. Seven reported dysphagia, and one had self-modified their diet. Two 

others had a prior history of dysphagia during their disease course. The Swallowing 

Quality of Life (SWAL-QOL) (192) tool was used to evaluate dysphagia impact. This is 

a 44-item questionnaire, validated on both healthy and dysphagic cohorts. For their 

study, Roe et al. (110) adjusted the original SWAL-QOL to reduce responder burden 

and increase relevance. The authors noted significant impact of swallowing difficulties 

on quality of life. This affected all domains: burden; eating duration; eating desire; 

fatigue; fear; food selection; mental health; sleep. Participants in this study had worse 

scores in the ‘eating desire’ domain than the dysphagic controls in whom the SWAL-

QOL was validated. 

 

2.3.3 Dysphagia in Advanced Cancer 

Dysphagia prevalence in those with advanced cancer in mixed primary sites has been 

reported. Dysphagia is present in 12-70% of this cohort, occurs regardless of primary 

tumour location (176, 177, 179, 181, 182, 188), and is clinically important (193). It 

occurs more frequently in the last 2-7 days before death (182, 194). It increases in 

severity in the last 2 days before death (176, 182). In advanced disease, dysphagia is 

                                            
1 FIM® is a trademark of Uniform Data System for Medical Rehabilitation, a division of UB Foundation 
Activities, Inc.  
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an independent prognostic indicator of short-term mortality (181, 195-199). The 

mechanisms between dysphagia and mortality were not described by these studies 

and remain unknown. 

 

2.3.4 Dysphagia in Brain Tumours 

Mukand et al. (2001) (178) retrospectively examined a cohort of 51 individuals with 

brain tumours. This study examined scores using the FIM®2 instrument. FIM® requires 

expert raters to observe functional activities and rate performance on a 7-point scale 

(1=total assistance required, 7=complete independence). It should be considered that 

while ‘dysphagia’ prevalence of 26% was reported on the basis of FIM® evaluation, this 

tool asks raters to provide scores for the activity of ‘eating’. As such, it does not 

constitute a formal dysphagia evaluation and prevalence rates may be inaccurate. A 

study by Their et al. (200) on end-of-life symptoms in those with glioblastoma found a 

dysphagia prevalence of 65%, though it was unclear how this was assessed. Walbert 

et al. (201), performed a systematic review, which reported a dysphagia prevalence of 

7-85% in those with malignant brain tumours at end-of-life. Dysphagia diagnosis was 

established by the review papers through patient self-report, or retrospective case 

review. 

 

Another study (183) used VFSS to examine aspiration in 2,000 patients with mixed 

disease aetiologies, including a sub-cohort with brain tumours. It found that aspiration 

occurred almost 60% of the time amongst 19 individuals with brain tumours. Not only 

this, but silent aspiration occurred 81.8% of the time and was more common in this 

group versus any other disease (including stroke). 

 

2.3.5 Dysphagia in Breast Cancer 

The presence of dysphagia amongst those undergoing treatment for breast cancer has 

been established (108). Amongst 32 symptoms evaluated using MSAS, dysphagia was 

found to be the third least prevalent with a rate of 7.4%. Despite this, with dysphagia 

reported episodes as ‘frequently to almost constantly’ occurring, ‘severe to very severe’ 

and ‘quite a bit distressing to very much distressing’ 25% of the time. In spite of its low 

                                            
2 FIM® is a trademark of Uniform Data System for Medical Rehabilitation, a division of UB Foundation 
Activities, Inc. 
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overall prevalence rate, it was ranked the 10th most severe symptom and 14th most 

distressing. 

 

2.3.6 Dysphagia in Lung Cancer 

In lung cancer, Gift et al. (180) reported a 30% prevalence of dysphagia and a 61% 

severity rate in those undergoing treatment. Brady et al. (189) reported an 18% 

prevalence in advanced disease. The relatively high rate of dysphagia in lung cancer 

may be due to effects similar to Chronic Obstructive Pulmonary Disease (COPD). 

Typically developing infants grow to develop a pattern of breathing and swallowing that 

is marked by exhalation-swallow-exhalation, with a brief period of apnoea during the 

swallow (63). In COPD, this cycle is disrupted and characterized by an inhalation-

swallow pattern, with increasing periods of apnoea (202). This puts individuals at 

increased risk of aspiration. Similar effects have been noted in those with head & neck 

cancer (203) and Parkinson’s Disease (204). Behavioural intervention to restore the 

breath-swallow cycle has demonstrated significant reduction in aspiration risk (203). 

Alternative explanations have been provided for the high dysphagia prevalence in lung 

cancer (205, 206) including:  

• Brain metastases  

• Cancer treatments 

• Direct tumor compression of the oesophagus 

• GI tract metastases 

• Nerve compression 

• Oropharyngeal and oesophageal infection 

• Radiation-induced oesophagitis 

• Tracheo-oesophageal tumour invasion 

 

2.3.7 Dysphagia Secondary to Oxaliplatin 

Oxaliplatin is a chemotherapeutic agent most commonly administered for treatment of 

colorectal cancer. It is typically used with other agents in combination regimens, such 

as FOLFOX (folinic acid, fluorouracil, oxaliplatin), or XELOX (capecitabine, oxaliplatin). 

In such regimens, oxaliplatin causes neuropathy, which leads to side-effects (Table 

2.5). 

 



 55 

TABLE 2.5 Side-effects of oxaliplatin (207-212) 

Distal or perioral parasthaesiaa Ocular changes 

Dysphagiaa Pharyngolaryngeal dysthaesiaa 

Erectile dysfunction Ptosis 

Fasiculations Shortness of breath 

Hearing problems Throat discomfort 

Laryngospasma Voice changes 

Muscle crampsa  

aInduced by exposure to cold temperatures. 

 

Side-effects may be acute or chronic, and arise from nerve hyperexcitability (213). 

Acute effects occur at a rate of 86% (209), and develop within hours of treatment, but 

diminish within days or weeks (211, 213).  Chronic effects occur at a rate of 72%, are 

more common in those who had a higher number of acute effects, and are dose-limiting 

(209, 211, 212). Sensory dysthaesias are reported to include numbness, tingling, and 

pain (211, 212).  

 

The only validated instrument to capture side-effects of oxaplatin-induced neuropathy 

is the 20-item European ‘Organization for Research and Treatment of Cancer – Quality 

of Life Questionnaire – Chemotherapy-induced Peripheral Neuropathy’ (EORTC-QLQ-

CIPN20) (207, 210). This instrument contains one question regarding swallowing (‘Did 

you have difficulty distinguishing between hot and cold water?’), and so inadequately 

examines dysphagia and other swallow-related side-effects listed in Table 2.5. The 

relationship between oxaliplatin-based chemotherapy agents and dysphagia therefore 

remains to be understood. 
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2.4 THE NEED FOR THIS RESEARCH 

Cancer is a widespread and disabling condition with multiple emotional, functional, 

physical, and psychological consequences. Anti-cancer therapies themselves may 

further impact upon health and well-being. Little research has been conducted into the 

presence of swallowing difficulties in those with solid malignancies located outside the 

organs of swallowing, despite these cancers accounting for the vast majority of all 

tumour types worldwide.  

 

2.4.1 Unknown Prevalence 

On the basis of prevalence rates provided in Table 2.4, dysphagia in malignancies 

outside the head, neck, and upper GI tract appears relatively common. The difficulty 

with these studies is that many used imprecise measurement tools. With the exception 

of Garon et al. (183), participants were subject to dysphagia screening, but not 

evaluation. Prevalence figures may therefore be subject to false positive or negatives 

if screening tools were not adequately validated. Moreover, none of the tools (except 

VFSS) have the capacity to distinguish oropharyngeal from oesophageal dysphagia, 

or to describe the clinical characteristics of the swallowing difficulties present. 

 

2.4.2 Potential Dysphagia Mechanisms 

Certain malignancies (e.g. brain and lung) may directly impair swallow function, for 

example by cranial nerve compression. This does not explain how malignancies with 

no direct involvement in swallow function may be associated with dysphagia. There is 

therefore a clear need to identify dysphagia associations in this cohort. Several 

mechanisms are proposed as follows. 

 

Cognitive impairment and its association with dysphagia has not yet been examined in 

cancer. It is nevertheless reported to exist in other conditions such as acquired brain 

injury (214), Alzheimer’s Disease (215), amnestic mild cognitive impairment (216) and 

Parkinson’s Disease (217). Since cognition is impaired in up to 75% of those receiving 

cancer treatment (26), this may be a contributory factor towards dysphagia. 

 

Dysphagia is known in non-cancer populations to be a symptom of frailty (218-220). 

Frailty itself is clinically determined by meeting any three of the following five signs 

(221):  
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• Low level of physical activity 

• Self-reported exhaustion 

• Slowness 

• Unintentional weight loss 

• Weakness  

These symptoms are similar to those experienced by individuals with cancer, and so 

dysphagia may develop in those with cancer as a consequence of physical decline.  

 

Sarcopenia is the age-related loss of skeletal muscle mass (222) and contributes 

towards frailty. Sarcopenia is also a risk factor for developing dysphagia (142, 223-

225). Cancer cachexia and sarcopenia are similar in that both involve the loss of 

skeletal muscle mass. The key difference is that cachexia may also involve loss of fat 

mass, and is irreversible (22, 222). Sarcopenia and cachexia may co-exist in the 

individual with cancer. Oropharyngeal swallow function is dependent on skeletal 

muscle function. As such, cachexia, frailty, and sarcopenia may be intrinsically linked 

with dysphagia in the individual with cancer. 

 

Cancer treatments may be responsible for some degree of swallow impairment, 

including oxaliplatin-induced difficulties (§2.3.7). Chemotherapy-related mucositis may 

contribute to dysphagia (109, 162). Radiotherapy to the thorax can cause oesophagitis, 

even when the oesophagus is not the treatment target. This is because of the proximity 

of the oesophagus to other organs, such as the lungs (226, 227). Oesophageal and 

oropharyngeal dysphagia have also been documented to occur in those receiving 

radiotherapy for upper spinal malignancies (228-230). 

 

Poor oral health can also contribute to swallowing difficulties (231). Dry mouth is 

present in approximately 50% of individuals with cancer, regardless of primary site 

(232). While usually associated with head and neck radiotherapy, it can be caused by 

chemotherapy (233), immunotherapy (233), and opioid prescription for pain 

management (234-236). When present, it leads to difficulty swallowing (153). Dry 

mouth has been noted to cause oral preparatory, oral, and pharyngeal stage difficulties 

(237, 238). It causes extreme psychological upset, and interferes with taste and 

enjoyment of food (239). It is responsible for increased risk of dental caries (233, 240), 

which could lead to masticatory difficulties. When oral health is poor and dysphagia is 
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present, risk of developing pneumonia is higher due to aspiration of pathogen-laden 

saliva into the lung (241). 

 

2.4.3 Nutritional Symptoms and Dysphagia 

Cancer is associated with adverse nutritional symptoms (21, 242, 243) such as: 

• Anorexia 

• Constipation 

• Diarrhoea 

• Early satiety 

• Nausea 

• Reduced gastrointestinal motility 

• Taste and smell abnormalities 

• Vomiting 

The relationship between dysphagia and these symptoms has not been explored in 

those with cancer. Swallowing difficulties are acknowledged to contribute towards 

malnutrition (22, 243), but a direct relationship has not been proven. The ability of those 

with cancer to discriminate between dysphagia and other nutritional symptoms has not 

been explored. For example, if a patient is asked ‘Are you having difficulty 

swallowing?’, they may respond affirmatively if they feel full all the time, lack appetite, 

or feel nauseous.  

 

2.4.4 Cancer Research 

Suggested directions for cancer research vary depending on the population being 

asked. In the United States, the Oncology Nursing Society conducted a survey in 2013 

(244), which has gone on to inform the research priorities for oncology nurses for 2014-

2018 (245). This strategy includes the use of biomarkers, palliative and end-of-life care, 

and symptom management as research priorities. Similarly, European reports of 

palliative care research needs within the past decade have placed symptom definition, 

assessment and measurement as a top priority for research (246, 247).  
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2.4.5 Patient Priorities 

Patients and caregivers have reported their views on cancer research priorities. These 

groups cite a need for research into:  

• ‘Impact on life, how to live with cancer’ (248) 

• ‘Impact on social functioning’ (248) 

• ‘Need to engage in everyday activities’ (249) 

While these groups were not specifically asked about swallowing (nor did they 

volitionally describe it), this could be considered an everyday activity, which impacts 

upon life and social functioning. 

 

Cancer patients and their caregivers have stated that they would like prioritisation of 

research into the maintenance of functional activities. The acts of eating, drinking and 

swallowing are functional activities that are often performed subconsciously until they 

become adversely affected by disease. When swallow function does become affected, 

impairments may cause only minor inefficiency, or may develop into major risks to 

health, safety, and quality of life. To date, no research has quantified the 

characteristics, severity, or impact of dysphagia in this cancer cohort. 
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2.5 CONCLUSIONS 

There is a paucity of information about oropharyngeal dysphagia in those with solid 

malignancies outside the head, neck, and upper GI tract. The literature suggests a 

relatively high prevalence. It also indicates that dysphagia is more common in 

advanced disease, brain tumours, and lung cancer. There is scant information on the 

clinical characteristics of dysphagia, but it appears to have a high impact. 

 

On this basis, a number of pertinent questions arise with respect to those who have 

tumours outside the head, neck, and upper GI tract. 

• Which individuals have dysphagia? 

• With what demographic and disease factors is dysphagia associated?  

• What are the characteristics of dysphagia? 

• What impact does it have on the person? 

 

The ability to identify those with dysphagia is not possible without first exploring 

assessment techniques for this cohort. To use inadequate screening and assessment 

tools risks misidentification. This would generate unreliable prevalence estimates, and 

affect the ability to profile dysphagia characteristics and impact. To this end, the first 

study in this thesis is a systematic review designed to identify appropriately validated 

screening, evaluation, and quality of life tools in this population. 

 

The second study examined the feasibility of using an intra-oral pressure measurement 

device (‘OroPress’). This was non-invasive and designed for bedside use. It was 

designed to add objectivity to assessment and to complement the non-instrumental 

tools identified in the systematic review. It was also intended to examine whether intra-

oral swallow musculature was affected by cancer. 

 

Once an appropriate set of tools to identify dysphagia was established, prevalence 

was examined through dysphagia screening. Predictors of dysphagia were also 

identified. As observational research, this PhD does not intend to prove what causes 

dysphagia. By looking at factors associated with it (e.g. disease-related, psychological, 

social), potential underlying mechanisms may however be suggested.  
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The fourth study examined clinical characteristics of dysphagia in those who had a 

positive screen. This was intended to profile stages of swallow affected. It also 

describes dysphagia severity using a variety of measures.  

 

Since cachexia, malnutrition, and weight loss are hallmark symptoms in cancer, the 

fifth study examined the relationship between dysphagia and adverse nutritional 

symptoms. 

 

The sixth and final study undertook to report dysphagia impact upon quality of life and 

participation using a multimodal approach. 

 

2.5.1 Aims and Objectives 

The aims and objectives of this thesis are described below. Details of how objectives 

were achieved are provided in individual chapters dedicated to each question. 

 

Research Question 1 

‘What validated tools exist to screen, evaluate, and measure quality of life impact of 

oropharyngeal dysphagia in adults with solid malignancies outside the head, neck, 

and upper GI tract?’ 

 

Aim:  

Identify tools to profile dysphagia, in order to facilitate accurate screening and 

measurement in later studies. 

 

Objectives:  

1. Conduct a systematic review to identify these tools. 
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Research Question 2 

‘Can an objective, non-invasive device be used in adults with lung cancer to evaluate 

swallow function at the bedside?’ 

 

Aim:  

Determine whether the device (‘OroPress’) is feasible for dysphagia screening and 

evaluation. 

 

Objectives:  

1. Ensure the device is acceptable to participants. 

2. Describe the feasibility of using the device. 

3. Examine the clinical utility of the device in terms its ability to diagnose (or 

support diagnosis of) dysphagia. 

 

 

Research Question 3 

‘What are the prevalence and predictors of dysphagia in adults with solid 

malignancies outside the head, neck, and upper GI tract?’ 

 

Aim:  

Describe dysphagia prevalence. Identify factors predictive of dysphagia to see which 

individuals are most at risk. Determine whether a potential pathophysiology is evident.  

 

Objectives:  

1. Conduct a cross-sectional study of consecutively admitted patients. 

2. Screen and evaluate for dysphagia to determine prevalence. 

3. Capture clinical, demographic, social, and psychological data that may identify 

risk factors. 
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Research Question 4 

‘What are the clinical characteristics of dysphagia in adults with solid malignancies 

outside the head, neck, and upper GI tract?’ 

 

Aim:  

Examine swallow stages affected and describe dysphagia severity.  

 

Objectives:  

1. Evaluate those with positive dysphagia screens. 

2. Capture stage(s) of swallow affected. 

3. Determine dysphagia severity. 

4. Examine contributory factors (e.g. cranial nerve function, oral health). 

 

 

Research Question 5 

‘What are the nutritional associations of dysphagia in adults with solid malignancies 

outside the head, neck, and upper GI tract?’ 

 

Aim:  

Explore the relationship between dysphagia and other adverse nutritional effects of 

cancer (e.g. anorexia, body mass index changes, taste changes). Determine whether 

those with dysphagia are at greater nutritional risk compared to those without. 

 

Objectives:  

1. Identify adverse nutritional symptoms in each participant. 

2. Capture each participant’s weight, degree of weight loss, body mass index, and 

cachexia status. 

3. Establish whether dysphagia is positively associated with poorer nutritional 

status. 
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Research Question 6 

‘What is the impact of dysphagia in adults with solid malignancies outside the head, 

neck, and upper GI tract?’ 

 

Aim:  

Measure impact of dysphagia on participation and quality of life. 

 

Objectives:  

1. Measure participants’ global quality of life. 

2. Use an appropriately validated tool to identify dysphagia impact. 

3. Qualitatively interview participants about changes to eating and drinking since 

diagnosis. 

4. Combine findings using a mixed-methods approach. 
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3 OROPHARYNGEAL DYSPHAGIA EVALUATION TOOLS: A 

SYSTEMATIC REVIEW 

 

 

3.1 RESEARCH QUESTION 

 

Research Question 1 

‘What validated tools exist to screen, evaluate, and measure quality of life impact of 

oropharyngeal dysphagia in adults with solid malignancies outside the head, neck, 

and upper GI tract?’ 
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3.2 INTRODUCTION 

This thesis aims to accurately and comprehensively characterise dysphagia in solid 

malignancies outside the head, neck, and upper GI tract. In order to do so, appropriate 

screening, assessment, and quality of life tools are required. These should be 

designed and validated for this population of patients. They should also have adequate 

ability to discriminate between normal and non-normal conditions, such as judging 

dysphagia as present or absent. 

 

3.2.1 Diagnostic Accuracy 

There are several key factors in the development of tools with adequate diagnostic 

accuracy. Firstly, a ‘gold standard’ or ‘reference test’ must be chosen. This is a test 

which provides a definitive answer as to whether an individual is affected by the 

condition or disease in question. Reference test results are compared to results from 

the test in question (‘index test’) to generate: 

▪ True positives (TPs) 

▪ True negatives (TNs) 

▪ False positives (FPs) 

▪ False negatives (FNs) 

 

Validation on a population with condition/disease severity ranging from mild to severe 

is also important to ensure adequate predictive values (250). Once compared with a 

reference test, the index test may be examined for its diagnostic accuracy. Common 

means of measuring index test accuracy are summarised in Table 3.1, adapted from 

Eusebi (2013) (250). 
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TABLE 3.1 Common measures of diagnostic accuracy 

Term Definition Value Formula 

Sensitivity The proportion of those accurately 

identified with the condition in the 

total group.  

Percentage TP/(TP+FN) 

Specificity The proportion of those accurately 

identified as not having the 

condition in the total group.  

Percentage TN/(TN+FP) 

Positive 

Predictive 

Value (PPV) 

The probability that someone 

identified with the condition 

actually has the condition.  

Percentage TP/(TP+FP) 

Negative 

Predictive 

Value (NPV) 

The probability that someone 

identified as not having the 

condition does not have the 

condition.  

Percentage TN/(TN+FN) 

Positive 

Likelihood 

Ratio (PLR) 

How many times more likely a 

positive test result will arise in 

those with the condition versus 

those without the condition.  

Ratio Sensitivity/ 

(1-specificity) 

Negative 

Likelihood 

Ratio (NLR) 

How many times less likely a 

negative test result will arise in 

those with the condition versus 

those without the condition.  

Ratio 1-(Sensitivity/ 

specificity) 

Odds Ratio 

(OR) 

The odds of positive result in 

those with the disease to the odds 

of positive result in those without 

the disease.  

Ratio PLR/NLR 

 

Another measure of diagnostic accuracy is the Receiver Operating Characteristic 

(ROC) plot. The ROC is designed to reflect global diagnostic accuracy of an index test 

at all cut-off levels. It is generated by plotting test sensitivity on the y-axis, and 1-

specificity on the x-axis (Figure 3.1). This generates an Area Under the Curve (AUC) 

for each cut-off level. Curves that are closer to the top-left have a larger AUC and are 

therefore better at discriminating between disease and health. 
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FIGURE 3.1 Sample ROC Plot 

 

3.2.2 Assessment Reliability 

While an assessment tool may be verified as accurate, that does not guarantee that it 

is reliable. Reliability refers to the inherent reproducibility of measurements using a 

particular assessment (251). It represents the amount by which an assessment result 

reflects the ‘true’ value versus how much is ‘noise’ generated by other factors. Three 

such factors commonly examined (252, 253) during test development are in Table 3.2. 
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TABLE 3.2 Types of reliability measurement 

Term Definition 

Inter-rater Variation when the same observations are scored by multiple 

assessors. 

Intra-rater Variation when the same observations are repeatedly scored by 

one assessor. 

Test-retest Variation when the same test is administered at multiple time 

points and the observations are unchanged. 

 

3.2.3 Assessment Types 

The choice of assessment tool depends on the purpose of the test: screening or 

assessment. The World Health Organisation uses definitions for ‘screening’, which 

were first established in 1968 (254). According to these, screening tests are designed 

to identify individuals with a condition, rather than diagnose that condition. They 

facilitate early detection by capturing conditions that are pathological, even if 

symptoms have not yet been noticed by the patient. Screening tests should be rapidly 

administered and easy to perform. 

 

When screening identifies someone at risk, an assessment must be carried out to 

confirm the condition’s presence and characteristics. Both screening and assessment 

tools should have adequate diagnostic accuracy to ensure that affected individuals are 

not missed. They should also ensure that those without the condition are not incorrectly 

labelled as affected. 

 

When a diagnosis is confirmed, it is useful to conduct a quality of life (QoL) evaluation 

with the patient. In those with cancer, QoL assessment has been found to improve 

patient-physician communication and enable clinicians to start a dialogue with patients 

about issues that may be important, but sensitive to them (255). Investigations into 

QoL have long been regarded as multidimensional, subjective, and subject to change 

over time (256). QoL assessment can also be outcome-specific. For example, the 

Swallowing Quality of Life (SWAL-QOL) tool was developed to measure quality of life 

and quality of care outcomes for individuals with oropharyngeal dysphagia (192).  
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3.2.4 Use of Existing Tools 

There are many tools for dysphagia screening, evaluation, and QoL assessment that 

have been developed for use in head, neck, and upper GI cancer populations. To use 

these with individuals who have malignancies outside these regions may be tempting. 

This would however be unwise, as dysphagia characteristics may differ. For example, 

18% of individuals with colorectal cancer treated with oxaliplatin-based chemotherapy 

have dysphagia due to paraesthesia induced by cold temperatures (208). A tool 

designed for those with head and neck cancer would therefore be ill-equipped to 

identify this symptom. Instruments validated in head and neck cancer populations may 

also examine impairments particular to this form of malignancy. For instance, the Mann 

Assessment of Swallowing Ability – Cancer (MASA-C) (257) measures mouth opening, 

since radiotherapy-induced trismus is a side-effect of treatment to this region (258). 

This is not necessarily a feature of dysphagia outside of head or neck regions. 

 

Even when dysphagia aetiology is similar to other conditions, patient profiles may 

necessitate different assessment tools. 65% of individuals with advanced glioblastoma 

have neurogenic dysphagia (200). They may also have altered consciousness (95%), 

and be in functional decline (200). Neurogenic dysphagia occurs in up to 80% of those 

with stroke (259). By contrast, only 35% of individuals with acute stroke have 

disordered consciousness (260) and may be medically stable or improving. Dysphagia 

evaluation would therefore differ between groups, since individuals with glioblastoma 

may be more unwell and less alert. It is also important for an evaluation tool to 

distinguish oropharyngeal from oesophageal dysphagia, as management may differ 

(261).  

 

3.2.5 Study Aim 

The aim of this systematic review is to identify the diagnostic properties of existing 

clinical tools to examine oropharyngeal dysphagia in adults with solid tumours outside 

the head, neck, and upper GI tract. Information is sought on screening and evaluation 

tools, and those used to examine the impact of this symptom upon QoL. This supports 

examination of dysphagia prevalence and characteristics in later studies (Chapters 5-

9).  
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3.3 METHODS 

 

3.3.1 Research Team 

The lead researcher was Ciarán Kenny (CK), who was involved at all stages of review. 

Dr. Julie Regan (JR) performed title and abstract screening on the first search, while 

Ms. Órla Gilheaney (OG) did so on the updated search (§3.3.6). Prof. Declan Walsh 

(DW) was arbitrator in the event of disagreement. 

 

3.3.2 Pilot 

Search terms were developed and piloted with guidance from a university librarian (Mr. 

Greg Sheaf) with specialist knowledge of systematic reviews. This was an iterative 

process designed to obtain a search strategy that was sufficiently inclusive, while 

excluding irrelevant abstracts. The librarian also provided advice on database choice. 

 

3.3.3 Materials 

The review was registered in the PROSPERO database (Ref: CRD42016038235) 

(262). Title and abstract screening was through Covidence (263); all subsequent 

review steps were manual. The PRISMA (264) framework guided study report. 

QUADAS-2 (265) was selected for as the quality-appraisal tool. RevMan 5 (266) was 

chosen for meta-analysis and forest plot generation.  

 

3.3.4 Inclusion Criteria 

Published studies were included if they had original data on the validation of any 

bedside tool designed to screen, assess, or evaluate quality of life impact of swallowing 

disorders in adults (≥18 years). Validation was defined as the use of common test 

performance metrics including those listed in §3.2.1. A bedside tool was any portable 

instrument that could reasonably be used at the patient’s bedside. This included paper-

based evaluations, and techniques or devices as adjuncts to assessment, e.g. cervical 

auscultation, pulse oximetry monitoring. For screening and evaluation tools, only 

studies which compared these to a reference standard (VFSS or FEES) were included. 
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3.3.5 Exclusion Criteria 

Studies not validated in adults with malignancies outside the head, neck, and upper GI 

tract were excluded. Non-solid tumours (e.g. leukaemia, lymphoma) were also 

excluded. These criteria were confirmed through title, abstract and full-text screening 

instead of electronic search parameters to be as inclusive as possible. Articles that re-

validated an existing tool into another language were excluded. These require critical 

appraisal of translation, localization, and cultural adequacy, and were beyond the 

scope of this review.  

 

If a study included those with a diagnosis of ‘cancer’, authors were contacted to clarify 

whether this included the cohort of interest. If a study did not mention participant 

diagnosis or described a category of ‘other diagnoses’, authors were not contacted and 

studies excluded. Any techniques considered invasive or involving radiological or 

sonographic imaging were not considered, as this review was designed to identify non-

specialist instruments that could be used by any doctor, nurse, speech and language 

therapist, or other health professional.  

 

If conference abstracts reported the same data as original papers (i.e. same cohort 

population and numbers, study design, outcomes), the original paper was preferred 

and the abstract treated as a duplicate. Case reports, editorials, review articles 

(including systematic reviews), and studies of correlation were also excluded. 

Correlational studies were excluded on the basis that they would provide information 

only on statistical association but not diagnostic validation. 

 

3.3.6 Search Strategy 

Terms were thematically related to dysphagia AND diagnostic accuracy measures 

AND assessment.  Terms related to cancer were not included. The list of potential 

cancers is extensive and the use of this term may have excluded studies where cancer 

was just one subgroup in which the assessment was validated. Specialist and 

generalist databases were searched from inception to the search date. This was 

originally conducted on May 6th 2016, and an updated search on August 2nd 2017. The 

databases were: CINAHL, Cochrane Library, Embase, ProQuest Dissertations & 

Theses A&I, ProQuest Nursing & Allied Health Database3, PsycINFO, PubMed, 

                                            
3 This database was unavailable for the updated search and so was excluded from this update 
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ScienceDirect, Scopus, and Web of Science. No language or other restrictions were 

used during searching. De-duplication of search results was conducted using EndNote 

X7 (267). A sample search strategy for the PubMed database is in Appendix 1. 

 

Hand searching was performed on the journal Dysphagia. This was chosen as the 

most pertinent source of research related to oropharyngeal dysphagia. This included 

review of published abstracts from any conference proceedings or meetings indexed 

by this journal. Proceedings from the European Society for Swallowing Disorders 

(ESSD; 2011-2016) were searched, as were those from the Dysphagia Research 

Society (DRS; 1992-2016 except 2001, 2002 which were unavailable). Meeting 

proceedings from the UK Swallow Research Group (UK-SRG) were to be examined, 

but these were not published and hard copies of all meeting abstracts were 

unavailable, so were not included. The reference lists of relevant systematic reviews 

identified by electronic search were examined, as were reference lists from included 

studies. 

 

3.3.7 Title & Abstract Screening 

Screening and full-text review were blindly and independently conducted by CK and 

JR (first search); CK and OG (updated search). Differences in decision were discussed 

until agreement was reached. If agreement could not be reached, DW adjudicated.  

 

3.3.8 Full Text Review 

Where full-text articles were identified as eligible for analysis but further information 

required, the corresponding authors were contacted electronically. In the event the 

corresponding author was unavailable, associate authors were contacted. When e-

mails were undelivered, authors were contacted via the online networking site 

ResearchGate (https://www.researchgate.net). They were requested to acknowledge 

correspondence within three weeks of initial contact, or the study was excluded. 

3.3.9 Data Extraction 

A data extraction sheet was developed by CK prior to search. Following search, this 

was blindly and independently piloted on a single study by two reviewers (CK, OG). 

Following this, the authors discussed the adequacy of the data extraction sheet and 

changes made until agreement that it was sufficiently comprehensive.  
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3.3.10 Quality Appraisal 

The standard signalling questions in the QUADAS-2 tool judged quality and risk of bias. 

This tool was independently and blindly piloted on one study by CK and OG to identify 

any differences in interpretation of signalling questions until these were resolved. 

Unanimous agreement was required for both data extraction and quality appraisal for 

all studies. Where agreement could not be reached, a final decision was made by DW. 
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3.4 RESULTS 

 

3.4.1 PRISMA 

Fig. 3.2 describes the total number of studies identified through electronic and manual 

searches, those excluded, and reasons for exclusion. No studies were designed to 

evaluate dysphagia exclusively in the cohort of interest. Four studies (268-271) 

included a subpopulation of this cohort. Three of these (268-270) provided a diagnosis 

of ‘brain tumour’, which were regarded to mean ‘malignant’ and included for follow up 

analysis. Ten studies (218, 272-280) included a cancer population, but required further 

clarification as to whether this included tumours outside the head, neck, and upper GI 

tract. Additional information was requested from the authors of fourteen studies. All 

correspondence was delivered successfully using the methods in §3.3.8. 

 

 

FIGURE 3.2 PRISMA flow diagram 
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3.4.2 Corresponding Author Responses 

No author response was received for any of the n=4 studies (268-271) identified as 

definitely containing the cohort of interest. For the n=10 studies where further cohort 

clarification was needed, no author response was received for n=5. These n=4 and 

n=5 studies where no author response was received were combined into the n=9 ‘no 

author response’ exclusion in Figure 3.2. One author advised that their data could not 

be made available to external parties. This forms one of the ‘author unable to provide 

data’ exclusions in Figure 3.2. 

 

Of the remaining n=4 studies where further clarification about their ‘cancer’ group was 

needed, the authors responded as follows. Two studies involved the use of the 3-ounce 

water swallow test (275, 276) and one an oral mechanism examination (280). The 

author of these studies advised that they were highly likely to include the cohort under 

review, but data were not collected in a manner that this group could be separately 

extracted. The ‘cancer’ group in these studies also included head and neck, 

oesophageal, and non-solid malignancies.  

 

The author of another study (277) confirmed that head and neck cancers were 

excluded from the ‘cancer’ group, and that the cohort of interest was included in the 

overall data set. Individual cancer sites were however not recorded and were grouped 

together. As a result, malignancies within the upper GI tract were grouped with those 

outside this region and data could not be extracted. The author noted that few (if any) 

individuals with upper GI cancers were likely to have been included. 

 

These n=4 studies that contained a cancer cohort that may have included those with 

solid malignancies in the head, neck, or upper GI tract were added to the ‘author unable 

to provide data’ exclusion in Figure 3.2. 

 

3.4.3 Characteristics of Studies 

Ultimately, no studies were identified as eligible for inclusion or meta-analysis. 

Nevertheless, eight studies contained some degree of validation in this clinical 

population. We decided to comment on these studies given the lack of validated 

studies in cancers outside the head, neck, and upper GI tract. These studies were 

grouped into those which included the cohort of interest in their published text (268-

271) (Table 3.3) and those reported by the original authors to contain the cohort of 
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interest (275-277, 280) (Table 3.4). The study by Ding & Logemann (271) (Table 3.3) 

contained interview questions about dysphagia and correlated these with VFSS 

findings. On the basis of being a correlational study, this should have been excluded, 

but sufficient data were available within the publication to reproduce and examine 

diagnostic test properties.  

 

Of the studies in Table 3.3 and Table 3.4, each were designed to screen or evaluate 

swallowing difficulties. None measured impact of dysphagia upon QoL. One study 

(277) was retrospective; all others were prospective. Where study setting was listed, 

most were in hospitals. Seven studies (268-270, 275-277, 280) examined the ability of 

the index test to predict aspiration, one study (271) investigated the ability of the index 

test to predict dysphagia, and another was designed to predict tolerance of oral diet 

(275). There was disparity in test accuracy measures used. Only two studies reported 

index test reliability (276, 280). All studies included validation in a heterogeneous list 

of primary diagnoses. Table 3.4 studies had more individuals with cancer than Table 

3.3 (albeit with limited information on cancer site). No studies reported time taken to 

complete index testing, though the test used in one study (277) is reported elsewhere 

(281) to take 15-20 minutes for a moderately impaired individual.   

 

3.4.4 Quality of Studies 

Quality appraisal of studies that included the cohort of interest in published text are in 

Table 3.5. Appraisal of those where the original authors reported that the cohort of 

interest was included is in Table 3.6. All ratings are reported using QUADAS-2 (265). 

No studies were found to be at high risk of bias. 

 

All but one study (277) used a prospective study design appropriate for tests of 

diagnostic accuracy. The reviewers had concerns about risk of bias in patient selection. 

This was often insufficiently detailed, with little information on how many participants 

were eligible versus recruited, whether a consecutive or random sampling strategy was 

used, and if there was clinical confirmation of dysphagia prior to testing. Whiting et al. 

(265) noted that inclusion of those with known disease may exaggerate diagnostic 

accuracy. Reliability was only described in two index tests (276, 280).  

 

Since VFSS and FEES are subject to interpretation, studies were examined to 

determine whether sufficient information was provided about the expertise of those 
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conducting the reference test and the framework used to judge abnormal results. Two 

studies addressed both these facets (270, 277), two (268, 269) did not. The interval 

between index test and reference standard was not always appropriate. In some, 

reference standard tests were conducted prior to index tests without sufficient detail 

about blinding of reference standard results (269, 275, 276). Where index tests were 

before reference tests, the time interval between the two was not always clear (269, 

271, 277). Two tests used simultaneous reference and index tests. One (268) did not 

describe whether the reference test was rated blindly. The other (270) commented that 

a rater blinded to the index test results was used to judge the reference standard. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



79 
 

 

TABLE 3.3 Characteristics of studies containing the cohort of interest 

Study Setting Participants 

N=, Age= 

Cancer Site 

(n=) 

Index Test Summary Reference 

Standard 

Index Test 

Properties 

(95% CI) 

Authors’ Conclusions Reviewer Notes 

Higo 

(2003) 

(268) 

NR 141  

(M=105, 

F=36) 

Age 19-91 

 

63 controls 

(M=38, F=25) 

Age 24-85 

Brain (<13) Pulse oximetry 

monitoring to identify 

aspiration during 

simultaneous VFSS; 2% 

drop in SpO2 cut-off for 

aspiration. 

VFSS Sensitivity: 85% 

 

Specificity: 83%  

 

Pulse oximetry unreliable to 

predict aspiration. Other 

factors such as postural 

change, cough, swallow may 

induce drop in SpO2. 

13 participants 

listed as 

‘cerebrovascular 

disease or brain 

tumour’, so 

unknown 

number with 

brain tumour.  
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Study Setting Participants 

N=, Age= 

Cancer Site 

(n=) 

Index Test Summary Reference 

Standard 

Index Test 

Properties 

(95% CI) 

Authors’ Conclusions Reviewer Notes 

Tohara et 

al. (2003) 

(269) 

University 63  

(M=43, F=20) 

Age 18-83 

Brain (4) 3ml water and 4g food 

swallow tests to predict 

aspiration. Flowsheet 

with scoring schema 

rated swallow safety and 

efficiency. Endpoints 

included: cough, altered 

vocal quality, dyspnoea, 

oral residue. 

VFSS Sensitivity:  

Water 70%  

Food 72%  

Water & food 90% 

 

Specificity:  

Water 88%  

Food 62%  

Water & food 56% 

 

PPV:  

Water 83%,  

Food 62%,  

Water & food 63% 

 

NPV:  

Water 77%,  

Food 62%,  

Water & food 86% 

Combined tests appropriate, 

but perform VFSS whenever 

possible. 

VFSS within one 

week of water 

and food tests.   
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Study Setting Participants 

N=, Age= 

Cancer Site 

(n=) 

Index Test Summary Reference 

Standard 

Index Test 

Properties 

(95% CI) 

Authors’ Conclusions Reviewer Notes 

Wang et al. 

(2005) 

(270) 

Teaching 

hospital 

60  

(M=43,F=17) 

Age 19-89 

 

40 controls 

(M=17 , F=23)  

Age 29-52a 

Brain (2) Pulse oximetry 

monitoring to identify 

aspiration during 

simultaneous VFSS; 3% 

drop in SpO2 cut-off for 

aspiration. 

 

VFSS Sensitivity 39%  

 

Specificity: 59% 

 

PPV: 38% 

 

NPV: 61% 

Pulse oximetry unreliable to 

predict aspiration, as aspiration 

during VFSS did not reliably 

induce significant drop in SpO2. 

Simultaneous 

VFSS and pulse 

oximetry. VFSS 

interpreted 

afterwards by 

rater blinded to 

index test. 
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Study Setting Participants 

N=, Age= 

Cancer Site 

(n=) 

Index Test Summary Reference 

Standard 

Index Test 

Properties 

(95% CI) 

Authors’ Conclusions Reviewer Notes 

Ding & 

Logemann 

(2008) 

(271) 

NR 103  

(M=63, F=40)a 

Age 44-81a 

Brain (2) 

Breast (3) 

Lung (3) 

Pancreas (1) 

Participant interview prior 

to VFSS.  

Questions:  

(1) Does participant think 

they have dysphagia?  

(2) Who first noticed 

swallow difficulty? 

(3) Is difficulty oral, 

pharyngeal, or both? 

(4) Is difficulty absent, 

mild, moderate, or 

severe? 

VFSS ‘Have you noticed any 

swallowing difficulty?’ 

[Yes/No] 

 

Sensitivity: 86%a 

 

Specificity: 73%a 

 

PPV:  

85% (77-91)a 

 

NPV:  

75% (61-85)a 

 

PLR: 1.87 – 5.47a 

 

NLR: 0.1 – 0.35a 

 

Odds Ratio (“yes”): 

17.1 (5.63-54.27)a 

Self-perception of swallow 

difficulties may be one criterion 

to decide whether to further 

evaluate. Those with general 

medical diagnoses (includes 

non-brain cancers) showed 

statistically significant 

agreement with instrumental 

swallow findings. Correlations 

in those with neurological 

deficits (including brain 

tumours) were low. 

Interval between 

interview and 

VFSS not given. 

NR: No response. M: Male. F: Female. VFSS: Videofluoroscopic swallowing study. PPV: Positive predictive value. NPV: Negative predictive value. PLR: Positive likelihood 

ratio. NLR: Negative likelihood ratio. aValues not given within study, but interpreted from data provided. All percentage values rounded to nearest whole.  
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TABLE 3.4 Characteristics of studies reported to contain the cohort of interest 

Study Setting Participants 

N=, Age= 

Cancer 

n= 

Index Test Summary Reference 

Standard 

Index Test Properties 

(95% CI) 

Authors’ 

Conclusions 

Reviewer 

Notes 

Suiter & 

Leder 

(2008) 

(275) 

Large 

urban 

tertiary-

care 

teaching 

hospital 

3000  

(M=1669,  

F= 1324) 

Age 2-105 

125 Water swallow screening 

test to predict aspiration 

status and oral feeding 

recommendations. 

Participants given three 

ounces water to drink 

continuously from cup or 

straw. Failure criteria: 

inability to complete task, 

cough/choking during 

task. 

FEES Aspiration 

Sensitivity: 97% (95-98) 

Specificity: 49% (48-49) 

PPV: 36% (35-36) 

NPV: 98% (97-99) 

PLR: 1.883 (1.835-1.917) 

NLR: 0.072 (0.048-0.105) 

 

Ability to Tolerate Oral Diet 

Sensitivity: 96% (95-98) 

Specificity: 46% (46-47) 

PPV: 29% (29-30) 

NPV: 98% (97-99) 

PLR: 1.801 (1.753-1.834) 

NLR: 0.076 (0.050-0.117) 

Passing test good 

predictor of ability to 

safely tolerate thin 

liquids, but test 

failure does not 

necessarily indicate 

inability to tolerate. 

Index test 

conducted 

after reference 

test. Definition 

of ‘oral diet’ 

unclear. 
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Study Setting Participants 

N=, Age= 

Cancer 

n= 

Index Test Summary Reference 

Standard 

Index Test Properties 

(95% CI) 

Authors’ 

Conclusions 

Reviewer 

Notes 

Leder et 

al. (2011) 

(276) 

Acute 

care 

setting of 

large 

urban 

tertiary-

care 

teaching 

hospital 

4102  

(M=2314, 

F=1780)  

Age 2-105 

168 Water swallow screening 

test for silent aspiration. 

Participants given three 

ounces water to drink 

continuously from cup or 

straw. Failure criteria: 

inability to complete task, 

cough/choking during 

task. Findings compared 

to proportion of silent 

aspiration on smaller 

volumes during reference 

test. 

FEES Reliability:  

100% non-blinded inter- and intra-rater 

 

False negative rate:  

8% (silent aspiration on thin liquids) 

 

Water swallow 

screening is volume-

dependent.  Three 

ounces water 

recommended to 

detect aspiration 

risk. This volume 

increased overt 

signs of aspiration in 

those silently 

aspirating on smaller 

volumes. 

Index test 

conducted 

after reference 

test. 
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Study Setting Participants 

N=, Age= 

Cancer 

n= 

Index Test Summary Reference 

Standard 

Index Test Properties 

(95% CI) 

Authors’ 

Conclusions 

Reviewer 

Notes 

González-

Fernández 

et al. 

(2011) 

(277) 

Large 

urban 

academic 

medical 

centre 

126  

(M=71, 

F=55)  

Age 42-78a 

20 Mann Assessment of 

Swallowing Ability 

(MASA) [81]: structured 

evaluation to predict risk 

of dysphagia and 

aspiration. 24 items 

scored during oral motor 

exam and feeding 

assessment. Total 

numeric score (TNS) is 

derived. Ordinal risk 

rating (ORR) is given by 

the therapist 

administering test based 

on overall impression. 

ORR classifies aspiration 

risk as “unlikely”, 

“possible”, “probable”, or 

“definite”.  

VFSS Sensitivity (ORR): 

Possible aspiration = 94% (83-99) 

Probable aspiration = 65% (50-78) 

Definite aspiration = 25% (14-40) 

 

Specificity (ORR): 

Possible aspiration = 23% (14-34) 

Probable aspiration = 74% (63-84) 

Definite aspiration = 94% (86-98) 

 

PPV (ORR): 

Possible aspiration = 43% (33-53) 

Probable aspiration = 61% (46-74) 

Definite aspiration = 71% (44-90) 

 

NPV (ORR): 

Possible aspiration = 86% (64-97) 

Probable aspiration = 77% (68-87) 

Definite aspiration = 67% (57-76) 

 

Odds Ratio (of ORR=probable or 

definite): 4.65 (2.08-10.40) 

MASA sensitive to 

aspiration in mixed-

disease population, 

but insensitive to its 

absence.  

Retrospective 

study design.  
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Study Setting Participants 

N=, Age= 

Cancer 

n= 

Index Test Summary Reference 

Standard 

Index Test Properties 

(95% CI) 

Authors’ 

Conclusions 

Reviewer 

Notes 

Leder et 

al. (2013) 

(280) 

Large 

urban 

tertiary-

care 

teaching 

hospital 

3919  

Age 2-105 

168 Oral mechanism 

examination to determine 

risk of aspiration. Labial 

closure, lingual range of 

motion, and facial 

symmetry rated as 

‘complete’ or ‘incomplete’ 

and compared to 

absence/presence of 

aspiration on reference 

test. 

FEES Odds Ratio  

(‘incomplete’ by univariate regression): 

Labial closure = 1.36 (0.97-1.9) p=0.08 

Lingual range of motion = 2.37 (0.76-

1.14) p<0.0001 

Facial symmetry = 0.93 (0.76-1.14) 

p=0.50 

 

Odds Ratio  

(of ‘incomplete’ by multiple regression): 

Lingual range of motion = 2.72 (1.96-

3.79) p<0.0001 

Facial symmetry = 0.76 (0.61-0.95) 

p=0.017 

 

Reliability: 100% blinded & non-blinded 

inter- and intra-rater 

Incomplete lingual 

range of motion, 

incomplete facial 

symmetry increase 

odds of aspiration. 

Index test 

conducted 

before 

reference test. 

NR: No response. M: Male. F: Female. FEES: Fibreoptic endoscopic evaluation of swallowing. VFSS: Videofluoroscopic swallowing study. PPV: Positive predictive value. 

NPV: Negative predictive value. PLR: Positive likelihood ration. NLR: Negative likelihood ratio. aValues not given within study, but interpreted from data provided. All 

percentage values rounded to nearest whole. 
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TABLE 3.5 QUADAS-2 outcomes for studies containing the cohort of interest 

Study Risk of Bias and Applicability Concerns 

 Patient Selection Index Test Reference 

Standard 

Flow & Timing Patient Selection Index Test Reference 

Standard 

Higo (2003) 

(268) 

? ? ? ☺ ☺ ☺ ☺ 

Tohara et al. 

(2003) (269) 

? ? ? ? ☺ ? ☺ 

Wang et al. 

(2005) (270) 

? ☺ ☺ ☺ ☺ ☺ ☺ 

Ding & 

Logemann 

(2008) (271) 

? ☺ ☺ ☺ ☺ ☺ ☺ 

?: Unclear risk. ☺: Low risk. : High risk. 
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TABLE 3.6 QUADAS-2 outcomes for studies reported to contain the cohort of interest 

Study Risk of Bias and Applicability Concerns 

 Patient Selection Index Test Reference 

Standard 

Flow & Timing Patient Selection Index Test Reference 

Standard 

Suiter & Leder 

(2008) (275) 

? ? ☺ ☺ ☺ ☺ ☺ 

Leder et al. 

(2011) (276) 

☺ ☺ ☺ ☺ ☺ ☺ ☺ 

González-

Fernández et al. 

(2011) (277) 

? ? ? ? ☺ ☺ ☺ 

Leder et al. 

(2013) (280) 

☺ ☺ ☺ ☺ ☺ ? ☺ 

?: Unclear risk. ☺: Low risk. : High risk. 
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3.5 DISCUSSION 

 

3.5.1 Overview 

This review was designed to identify validated tools to screen, evaluate, and measure 

quality of life impact of oropharyngeal dysphagia in adults with solid malignancies 

located outside the head, neck, and upper GI tract. The intent was to use these tools 

to support later studies in this PhD research to facilitate accurate identification of 

dysphagia prevalence and characteristics.  

 

No tools were specifically validated in the cohort of interest, though several included 

this group as part of a larger study population. Four studies (268-271) had the cohort 

in their published text, but the authors failed to respond to communication attempts. Of 

these, only one (271) demonstrated adequate diagnostic properties when study quality 

and test validation were examined. 

 

Four other studies (275-277, 280) were reported by corresponding authors to contain 

the cohort of interest, but those with tumours outside the head, neck, and upper GI 

tract could not be separated from the larger group for subgroup analysis. These tools 

demonstrated acceptable diagnostic properties. 

 

Ultimately, the diagnostic accuracy of the tools identified in this review could not be 

examined for the cohort in question, though some were regarded as having acceptable 

accuracy for a mixed disease population. Those which did not demonstrate adequate 

diagnostic properties include the studies concerned with pulse oximetry monitoring 

(268, 270). The study by Tohara et al. (269) appeared at face value to have good 

sensitivity as a screening tool, but on closer examination, study quality was 

problematic. Notably, the reference test was conducted before the index test, meaning 

that investigators may have been aware of results in advance. The time elapsed 

between index and reference testing was up to one week, so swallow function may 

have changed in the intervening period, compromising diagnostic integrity. 
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3.5.2 Screening Tools 

Ding & Logemann (271) reported on the ability of a single question (‘Have you noticed 

any swallowing difficulty?’) to predict dysphagia. This question had good diagnostic 

accuracy and the study cohort was large and heterogeneous. Within this study, 9/103 

(8.7%) of the study group had malignancies outside the head, neck, and upper GI tract. 

This improves its relevance to the cohort of interest here. This study was the only one 

that had dysphagia (rather than aspiration) as a study endpoint. The reviewers had few 

concerns with regard to study quality. 

 

The 3-ounce water swallow test (275) is an aspiration screening tool. It was validated 

on a large population of patients with mixed disease. Cancer comprised 125/3000 (4%) 

of primary diagnoses, improving its applicability this review’s cohort. It had good 

sensitivity, but low specificity. As such, there was a high false-positive rate. This makes 

it a suitable tool for screening, but should not be used for diagnosis. The 3-ounce water 

swallow test had excellent reliability in a separate study (276). One potential concern 

with the use of this test in those with cancer however is that the presence of anorexia, 

early satiety, or nausea may limit desire to swallow such a large volume. 

 

The quality of these studies was generally high, though the results of the reference test 

(FEES) were available to investigators before the index test was conducted. The 

authors also made statements about the use of this test to screen an individual’s ability 

to tolerate oral diet. This is concerning, as the FEES exam incorporated only purée 

and unmodified fluid consistencies. Tolerance of purée and unmodified fluids were 

compared with participants’ current diet recommendations: regular diet, soft diet, 

chopped diet, purée diet, or liquid diet. Since FEES did not include all of these 

consistencies, the reference test is limited in its ability to judge tolerance of these diet 

textures. As such, the index test cannot reliably make judgements of whether water 

swallow ability reflects ability to tolerate differently textured foods. Not only that, but 

the authors did not define ‘oral diet’. It may be interpreted that any consistency between 

regular and liquid is included. If that is the case, an individual who passes the 3-ounce 

water swallow test is judged to be safe for ‘oral diet’, but this may simply mean ability 

to tolerate a liquid diet.  

 

Leder et al. (280) report on the use of an oral mechanism evaluation to predict 

aspiration in a mixed-disease population, including 168/3919 (4%) with cancer. The 
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authors reported that this was not for aspiration diagnosis, but to supplement patient 

examination. Incomplete lingual range of motion and incomplete facial symmetry were 

found to be statistically significantly predictive of aspiration. These oro-facial deficits 

most likely represent a neurological impairment. The applicability to those with 

malignancies outside the head, neck, and upper GI tract is unknown, since swallow-

related cranial nerves may be unaffected, except perhaps in those with brain or lung 

tumours.  

 

3.5.3 Evaluation Tools 

One study (277) examined the ability of the MASA dysphagia evaluation tool to predict 

aspiration in a mixed-disease cohort, which was reported by the author to contain those 

of interest here. While the MASA evaluation allows the clinician to formulate a 

numerical score based on patient performance, the authors noted that this was not 

predictive of aspiration. Instead, they found excellent diagnostic properties associated 

with the ‘ordinal risk rating’ component of the MASA. This requires the clinician to 

evaluate the patient and decide whether aspiration is ‘definite’, ‘probable’, ‘possible’, 

or ‘unlikely’. The authors found that the ability of the MASA to predict aspiration was 

most useful at the extremes; when a participant had either ‘unlikely’ or ‘definite’ risk. 

The quality of this study was broadly acceptable, though several features were omitted 

and could not be judged including index testing, patient selection, and reference testing 

procedures. 

 

3.5.4 Quality of Life Tools 

No quality of life instruments were identified in this review for use with those who have 

malignancies outside the head, neck, and upper GI tract.  

 

3.5.5 Implications 

Given the dearth of tools to characterise oropharyngeal dysphagia within the cohort of 

interest, several problems arise. Foremost is that no single screening or evaluation tool 

can be used in this group without limitations to its diagnostic properties and validity. 

This represents a large gap in practice and means that swallowing difficulties are in 

danger of being under-recognised and therefore under-treated. If present, dysphagia 

may worsen over the course of the disease and place individuals in jeopardy. This may 
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partly explain why episodes of dysphagia seem to appear and become more frequent 

and severe in advanced cancer (176, 177, 179, 181, 182, 188, 194). It may be that 

dysphagia is present throughout the trajectory, but that it is not adequately identified 

until it becomes overtly problematic. 

 

Another complication of the absence of validated tools is the inability to discriminate 

between swallowing difficulties and other intake-related difficulties. Those with cancer 

often have symptoms such as: appetite changes (177, 282), taste changes (109, 177, 

182, 283), smell changes (283), and nausea/vomiting (182, 194). These may seem 

clinically distinct from dysphagia, but could be connected in the mind of the patient with 

no specialist knowledge. For example, a lack of appetite or the presence of nausea 

may equate to ‘difficulty swallowing’ for some. The lack of validated dysphagia 

screening or evaluation tools makes distinguishing between symptoms complicated if 

patient self-report is relied upon.  

 

Undiagnosed dysphagia may also contribute towards difficulties meeting nutritional 

requirements within a cancer population. In cancer, malnutrition is prevalent and 

significantly associated with poorer survival (284). If dysphagia promotes malnutrition 

in those with malignancies outside the head, neck, and upper GI tract, the implications 

for patient wellbeing and healthcare provision are serious. 

 

The fact that no quality of life instruments have been validated in this cohort is a major 

limitation to current clinical practice. Since none exist, the impact of dysphagia on the 

individual cannot be reliably examined. A study by Kenne-Sarenmalm (108) on women 

with breast cancer found that dysphagia was ‘quite a bit to very much’ distressing, but 

in the absence of appropriate tools, this cannot be definitively measured.  

 

Since no screening, evaluation, or quality of life tools were identified, clinicians and 

researchers are presented with a conundrum: how does one effectively identify and 

manage dysphagia in the cohort of interest? Signs of dysphagia manifest differently 

depending on the underlying aetiology. For example, neurogenic dysphagia may be 

characterised by delayed swallow trigger, while swallow deficits due to critical care 

myopathy often feature lack of bolus clearance from the pharynx. To use an existing 

dysphagia tool in the target cohort therefore risks missing the unique characteristics 

that define this group.  
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There are two immediate solutions. The first is to use generic, but otherwise well-

validated instruments. The second is to develop a new instrument validated in this 

cohort. The latter option is desirable, but difficult to implement. It would require 

researchers to identify those with dysphagia, and compare them to a reference 

standard. Since no screening tools exist, this would necessitate large-scale recruitment 

and would be resource-intensive. The first option is therefore the only practical option 

for this PhD study, though the second is more desirable in the longer term. 

 

3.5.6 Recommendations 

There may be value in using a generic screening tool, such as the interview question 

(‘Have you noticed any swallowing difficulty?’) developed by Ding & Logemann (271). 

This question had good diagnostic properties, was validated in part on the cohort of 

interest, is quick and simple to administer, and is not burdensome for patients. It also 

has the advantage of screening for dysphagia and not merely aspiration, unlike the 3-

ounce water swallow test (275).  

 

Despite the properties of this screening tool, it nevertheless remains concerning that 

dysphagia may not be differentially diagnosed from other intake-related symptoms. For 

that reason, a dysphagia screen might could be supplemented by including specific 

questions about swallowing. The Eating Assessment Tool (EAT-10) (191) was 

validated in a mixed disease population. It may therefore be prudent to include a tool 

such as this as part of a dysphagia screen to supplement the single-item question by 

Ding & Logemann (271). 

The only validated bedside swallow evaluation tool identified in this review was MASA 

(281). This was originally designed for a stroke population, but was found to have 

diagnostic accuracy in its ability to identify aspiration by González-Fernández et al. 

(277). MASA includes some features that are not well-evidenced. For example, a 

patient with an absent gag reflex is proposed by MASA to be at increased risk of 

dysphagia and aspiration. It has been demonstrated that absent gag is not predictive 

of dysphagia or aspiration (285, 286), and that few SLTs in Australia, Ireland, or the 

United Kingdom consider this as diagnostically relevant during routine clinical practice 

(131, 287). Nevertheless, MASA has been widely adopted in clinical practice. It was 

recently re-validated against videofluoroscopy in stroke (288) and mixed-disease 
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geriatric (289) populations. It was also found to be predictive of recurrent pneumonia 

in a mixed-disease population (290).  

 

It is worth mentioning that MASA was used as a basis for the Mann Assessment of 

Swallowing Ability – Cancer (MASA-C) (257). This was validated in a head and neck 

cancer population. It eliminated MASA items that were stroke-specific (e.g. dysphasia, 

dyspraxia), and replaced them with items that were head and neck cancer-specific 

(e.g. neck palpation, measurement of mouth opening). It also deleted items that may 

be important for this review’s cohort. Evaluation of alertness was removed, despite 

depressed alertness being present in 10% with advanced cancer (177). Respiratory 

rate for swallowing was removed, but dyspnoea occurs in 50% of individuals with 

advanced cancer (177), and is present in 80% with lung cancer, regardless of stage 

(291). On balance, MASA is recommended above MASA-C for the cohort of interest 

here, since it has been partially validated in this population (277) and retains important 

diagnostic features. 

 

No recommendations can be made with regard swallow-related quality of life 

assessment. SWAL-QOL (192) is a common instrument for such purposes, but was 

not validated in the required population. It also takes fourteen minutes to administer 

(272) and may therefore be too burdensome for those with advanced disease where 

fatigue is an issue. The Dysphagia Handicap Index (279) and EAT-10 (191) tools were 

designed as patient-reported outcome measure tools for dysphagia, and include QoL 

questions (191). Since EAT-10 may also serve as a dysphagia screening tool and 

takes less than two minutes to complete, it is recommended here to inform QoL 

measurement. 

 

3.5.7 Limitations of the Review 

As with any review, search choices may have limited results. Grey literature was not 

examined. It was considered unlikely that a validated assessment would be published 

outside peer-reviewed sources, though this cannot be ruled out. The search terms 

used here were chosen on the basis that they were a balance between being 

sufficiently inclusive and exclusive. The terms ‘dysphagi*’ and ‘swallow*’, as well as 

the subject heading ‘Deglutition Disorders’ were included and coupled with terms 

synonymous with assessment. Broader terms like ‘eat*’ and ‘drink*’ were excluded, as 
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they increased results threefold. While it was felt that validation of a dysphagia tool 

was likely to be captured in the former set of terms, there may be tools that could have 

been captured in the latter.  

 

Strong efforts were made to contact corresponding authors when studies were 

identified through this review. Nevertheless, postal or telephone follow up with authors 

may have yielded more information, particularly when studies were confirmed to 

include the cohort of interest. This was not possible due to time constraints.  

 

During full-text review, many studies did not list participant primary diagnosis, or had 

an ‘other’ diagnostic category. These studies were excluded from consideration. This 

may have caused the cohort of interest to be missed, but to contact original authors 

and verify primary diagnoses would have been too resource-intensive. 
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3.6 CONCLUSIONS 

There are no validated tools to screen, evaluate, or measure quality of life impact of 

dysphagia in those with solid malignancies outside the head, neck, and upper GI tract. 

The absence of such tools makes adequate clinical screening and evaluation of 

oropharyngeal dysphagia difficult. It has implications for symptom identification, as well 

as physical and psychological wellbeing of patients. Tools should be developed for this 

population as a matter of priority, or existing tools should be re-validated to include this 

group.  

 

For the research presented in this thesis, the lack of well-validated tools means that 

evaluation of dysphagia prevalence and characteristics must rely on the best available 

tools. This should include: 

• The screening question ‘Have you noticed any swallowing difficulty?’ 

• EAT-10 

• MASA 

Since quality of life information from EAT-10 may be limited, the inclusion of additional 

sources of information like patient self-report is warranted. 

 

The recommended tools from this systematic review rely on perceptual judgement of 

dysphagia. These would be ideally supplemented by objective physiologic 

measurement of swallow function. VFSS and FEES are not realistic choices for all 

patients. It therefore follows that a non-invasive, low-burden, bedside instrumental 

evaluation of swallowing would be ideal. The next chapter examines the feasibility of 

using such a tool in a cancer population. 
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4 INTRA-ORAL PRESSURE MEASUREMENT IN HEALTHY 

VOLUNTEERS AND TREATMENT-NAÏVE LUNG CANCER PATIENTS 

 

4.1 RESEARCH QUESTION 

 

Research Question 2 

‘Can an objective, non-invasive device be used in adults with lung cancer to evaluate 

swallow function at the bedside?’ 
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4.2 INTRODUCTION 

The previous chapter identified a dearth of robust bedside clinical evaluation tools for 

use with adults who have solid malignancies outside the head, neck, and upper GI 

tract. It concluded that screening and evaluation could be improved by using objective 

instrumental swallow evaluation as an adjunct. VFSS and FEES are reference 

standards for aspiration and dysphagia diagnosis. VFSS is a radiologic examination, 

where food or fluids infused with barium are swallowed and bolus transit from mouth 

to stomach is examined. VFSS is not always suitable, as it requires travel to the x-ray 

suite and radiation exposure. Patients must be able to sit or stand still during 

examination, which may be difficult for those with advanced disease. Barium may also 

alter food and fluid consistency, and has an undesirable taste (57). FEES is a 

transnasal endoscopic procedure, where the pharyngeal swallow is directly visualised, 

and aspiration is readily detected. FEES is portable, but participants report discomfort, 

gagging, and vomiting (138). While unpleasant for any individual, these side-effects 

may place additional burden on those with cancer, since nausea and vomiting are 

common (177, 291-293). It is not possible to visualise the oral phase of swallowing 

with FEES. Both VFSS and FEES require specialist postgraduate training and are 

expensive. 

 

Given the limitations of VFSS and FEES, recent attempts have been made to develop 

alternative bedside instrumental examinations. One such evaluation approach is 

tongue pressure measurement. This involves the use of a hand-held device with a 

sensor that is placed in the oral cavity. Subjects are requested to press the sensor with 

their tongue as hard as possible. Pressure measurements are recorded and 

interpreted. Abnormal pressures are associated with dysphagia in conditions like 

amyotrophic lateral sclerosis (144), Parkinson’s disease (145), and stroke (143). 

Therapy to improve tongue strength is a promising intervention for dysphagia (294). 

This suggests an increased role for lingual pressure measurements. 

 

A possible mechanism for the relationship between dysphagia and abnormal lingual 

pressures is the loss of skeletal muscle. Sarcopenia is characterised by muscle mass 

loss and associated with reduced tongue pressures (295). Dysphagia occurs in the 

sarcopenic elderly (142).  
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Swallowing does not require maximum lingual muscle recruitment (296). The concept 

of a ‘swallow strength reserve’ or ‘functional reserve’ was developed (297) to account 

for this. This represents the difference between maximum pressure during an isometric 

strength task and the mean pressure during a swallow. The difference is expressed as 

a percentage of maximum isometric pressure to account for individual variation in 

tongue strength. Lingual pressures vary by bolus viscosity. As a result, the functional 

reserve calculation was further refined to use mean pressures during saliva or water 

swallows as the lower boundary (146). Loss of functional reserve is not significantly 

affected by age or gender, and suggests pathology (146, 297). 

 

Several devices exist to measure lingual pressures. These include Digital Swallow 

Workstation (DSW; KayPENTAX, New Jersey) and Iowa Oral Performance Instrument 

(IOPI; IOPI Medical, Washington). More recently, OroPress was developed as a next-

generation approach. It was designed to address limitations of existing devices and 

enhance measurement (Table 4.1). 

 

OroPress was piloted on healthy volunteers (147) and normative data published (298), 

but has never been tested in a clinical population. It was approved by the Health 

Products Regulatory Authority of Ireland. OroPress is comprised of a headset and 

sensor. The sensor is silicone-coated and affixed to the palate at one end (Fig. 4.1). 

The opposing end is connected to the headset, which wirelessly transmits the data 

signal to a nearby laptop or tablet (Fig. 4.2). 

 

Among those with cancer, tongue pressure measurement has only been attempted in 

head and neck tumours (299-303). For this PhD, an epidemiological study involving 

individuals with mixed cancer sites and various disease stages was planned. As this is 

a novel application in a cohort with a high level of disease burden, a pilot study design 

was appropriate before commencing large-scale recruitment. Pilot studies are 

recommended when assessment techniques, methodology, or recruitment concerns 

need to be examined before innovative studies commence (304). They are also 

intended to mimic test procedures planned for larger studies to identify potential 

problems (305, 306). 
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4.2.1 Aims & Hypotheses 

The purpose of this pilot study was to examine the acceptability, clinical utility, and 

feasibility of OroPress in a healthy and clinical population. Given the limitations of 

VFSS and FEES, the availability of a portable device that could objectively measure 

swallow function at the bedside would be invaluable for dysphagia screening and 

evaluation. The outcomes of this study were intended to inform evaluation practices 

during the epidemiological study of this thesis (Chapter 5-9).  

 

A group of healthy volunteers were recruited before piloting in a patient population. 

This was to refine study procedures in order to ensure lack of burden to patient 

participants. Piloting on healthy volunteers was also intended to allowed comparison 

between groups to determine whether any acceptability, clinical utility, or feasibility 

issues were group-related.  

 

Individuals with lung cancer were chosen as a clinical population. Recent studies have 

shown that dysphagia is common in this group (180, 189). Since lung cancer is the 

third most common form of cancer in Ireland (12), this also made this cohort attractive 

for recruitment. Individuals with no known dysphagia were selected. This was to ensure 

that any findings were device-related or procedural, and not because of swallow 

impairment.   

 

It was hypothesised that the device would be a useful and practical means of 

measuring oral swallow function. The device was assumed to be acceptable to a 

clinical population, since it was previously used with healthy volunteers. 
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TABLE 4.1 Comparison of tongue pressure device features 

Feature Digital Swallow Workstation Iowa Performance Instrument OroPress 

Events captured Swallow and isometric Isometric Swallow and isometric 

Movement artefacts No (with optional fixed sensors) Yes (hand-held sensor) No (fixed sensor) 

Portability Large portable stack Small portable device Small portable device 

Sampling frequency (Hz) 250 (default), 1000 (Max) 100 100 

Scale Positive pressure only Positive pressure only Positive and negative pressure 

Sensor decontamination Wash with detergent Wash with detergent Clean with disinfectant wipes 

Sensor type Air-filled bulb Air-filled bulb Piezoresistive sensor 

Sensor reusability Single patient use Single patient use Reusable with decontamination 

Temperature probe No No Yes 

Wireless No No Yes 
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FIGURE 4.1 OroPress sensor affixed to palate 

 

FIGURE 4.2 Headset with sensor attached 
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4.3 METHODS 

 

4.3.1 Ethical Approval 

Ethical approval was granted by the Joint Research Ethics Committee (Tallaght 

Hospital/St. James’s Hospital), Ref: 2015-11 Chairman’s Action (14). Ethical approval 

was also granted by St. Luke’s Radiation Oncology Network ethics committee, Ref: 

2016-01-26. Permission to recruit healthy volunteers was granted by the Education 

and Research Committee (Our Lady’s Hospice and Care Services), Ref: 2016-03-02. 

Evidence of approval is in Appendix 2. 

 

4.3.2 Pilot Study Design 

The design was multi-site, observational, and prospective. Healthy volunteers and 

patients were included. Volunteers were recruited first to ensure no methodological or 

device issues would adversely affect patients. Five complete data sets were obtained 

from each participant group. 

 

4.3.3 Inclusion/Exclusion Criteria 

All participants were 18 or older, and able to understand and speak English. Both 

healthy volunteers and patients were excluded if they had a known comorbidity that 

would predispose them to dysphagia. These included: acquired neurological disorders, 

cognitive impairment, craniofacial abnormalities, or oesophageal motility disorders. 

 

Patients were required to have a score ≤3 on the Eastern Cooperative Oncology Group 

Performance Status (ECOG-PS) scale (45). This measures functional activity. A zero 

score represents no restrictions, and three a limited ability to self-care and mobilise. 

Those with a score over three were excluded to avoid recruitment of individuals with 

high disease burden. Patients had lung cancer and were treatment-naïve. This was to 

reduce dysphagia risk, since chemoradiotherapy can adversely affect swallow function 

(153, 156, 159, 161). Lung radiotherapy can damage neighbouring swallow structures 

(159) and chemotherapy can contribute to dysphagia by promoting mucositis (161), 

leading to potential oesophageal and oropharyngeal dysphagia. Delirium was also an 

exclusion criterion. This was measured using the Bedside Confusion Scale (BCS) 

(307) with a standard cut-off of ≥2 indicating delirium presence. 
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4.3.4 Outcome Measures 

Acceptability was measured by empirical questionnaire (Appendix 3). This 

questionnaire was designed to obtain specific information about OroPress, such as 

potential discomfort using the sensor or headset. It was developed and administered 

using best practice guidelines (308) including: attractive layout; clear questions; logical 

sequence; opportunity for participants to ask questions; short length.  

 

Clinical utility was the potential for OroPress to diagnose dysphagia by measuring 

functional swallow reserve. Existing tongue pressure measurement literature is 

concerned predominantly with maximum lingual pressure and functional reserve 

calculations. OroPress can also measure features such as negative pressure, pressure 

range, and time domain differences. Investigation of clinical utility therefore also 

included an exploration of novel parameters of potential clinical interest. 

 

Feasibility items measured were: adverse events; ease of set up and use; ease of 

interpretation; success rate; time to complete procedure. Any unanticipated events or 

observations of note were recorded during data collection. 

 

4.3.5 Recruitment 

Recruitment occurred over six months. Healthy volunteers were recruited using 

convenience sampling. This was by e-mail invitation circulated within the lead author’s 

department. Patient participants were consecutive out-patients attending an outpatient 

clinic in an acute hospital setting. Patients came for treatment planning and were 

approached while waiting for their appointment. Local nursing staff identified eligible 

participants and requested permission for the researcher to approach. If the participant 

agreed, the patient was referred to the study. Participants were given a study 

information leaflet (Appendix 4). Written informed consent was obtained. Healthy 

participants were aged 26-55 years (median 40; four female, one male). Patients were 

aged 59-79 years (median 73; two female, three male). 

 

4.3.6 OroPress 

The OroPress version used in this study is an updated model of that used in previous 

studies (147, 298). The updated device can be mounted onto commercially available 

full-ear headphones. SHB4000 full-ear headphones (Philips, Amsterdam) were used 
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for this study. OroPress uses a biomedical interface pressure transducer (BIPT) at the 

point of sensor contact. The BIPT has a diameter of 16mm. It has a range of -750 to 

1500mmHg, sensitivity of ±2mmHg, and is zeroed at prevailing atmospheric pressure 

when switched on. It measures at 10ms intervals (100Hz). A sampling rate of 62.5Hz 

is optimal for isometric tasks, while higher sampling rates are recommended for 

swallow tasks (309). Unlike systems using air-filled bulbs, OroPress measures tongue 

pressure directly at the site of interest. The pressure indication therefore represents 

actual force per unit area exerted by the tongue at the palatal contact site, rather than 

the pressure of a gas in a deformed bulb.  

 

An integrated temperature sensor (range: -40 to 85oC, sensitivity: ±1oC) allows 

dynamic temperature compensation of the pressure data. In addition, the availability of 

a real-time temperature signal facilitates identification of bolus swallows from 

temperature gradient data when the bolus is a few degrees above or below body 

temperature. 

 

Data are transmitted using a Zigbee transceiver (Silicon Labs, Texas) contained within 

the headset. This has a range of 20m and sends data to a nearby laptop or mobile 

device containing OroPress software. Data is sent over a secure channel using 

symmetric key encryption, providing privacy and data integrity. The software displays 

pressure and temperature data in real time and simultaneously saves the data to an 

MS Excel spreadsheet (Microsoft, Washington) for post-test analysis.  

 

4.3.7 Study Procedure 

All participants were given a study information leaflet and encouraged to ask questions. 

Once informed consent was obtained, they were taken to a private room. BCS was 

administered to exclude delirium.  

 

To confirm that participants did not have dysphagia, EAT-10 (191) was administered. 

This was developed as a treatment outcome measure for dysphagia, but has validity 

as a screening tool (310-314). A cut-off score ≥3 indicates dysphagia. Functional Oral 

Intake Scale (FOIS) was used to judge whether participants restricted or modified their 

diet in any way. Scores <7 indicate diet restriction. If any participant advised that their 

diet was restricted, the reasons for this were investigated to preclude dysphagia. 

 



106 

Participants then had a cranial nerve (CN) exam. Swallow-related nerves were tested 

(V, VII, IX, X, XII). This was followed by an oral health examination, where they were 

examined for dental status, mucosal integrity, oral candida, and oral dryness. A clinical 

bedside swallow examination (CBSE) was conducted. For this, participants drank 

150mls of room temperature, still water (‘Deep RiverRock’, The Coca-Cola Company, 

Georgia). They were encouraged to drink naturally. They were then asked to eat five 

tablespoons of room temperature custard (‘Creamy Custard’, Sunny South, Dublin). 

Participants were asked to chew and swallow half a biscuit (‘Boland’s Digestives’, 

Jacob Fruitfield Food Group, Dublin). If CN exam or CBSE yielded evidence of 

dysphagia, participants were excluded.  

 

4.3.8 Study Protocol 

OroPress was used for swallow and isometric tasks. Super Poligrip Comfort Seal© 

denture adhesive strips (GlaxoSmithKline PLC, London) affixed the sensor to the 

participant’s palate. These were cut to match sensor size and moistened. The 

moistened strip was placed on the sensor’s rear surface and allowed two minutes to 

absorb water and become sticky. Participants were requested to take a drink of water 

to moisten the oral cavity, then the sensor was pressed firmly to the palate and held 

for 45 seconds to ensure adhesion. The sensor was placed on the posterior alveolar 

ridge. If the sensor became dislodged from the oral cavity, it was re-attached a 

maximum of three times. After this, the trial was abandoned. 

 

Once the sensor was attached, participants were given one minute to become 

accustomed to the device. They then took a drink of water to become familiar with 

swallowing with the sensor in situ. Data capture began. Participants performed three 

swallows of 3mls water, then three swallows of 3mls custard. During tasks where 

participants are requested to sip water, average ingested volume varies between 2-

10ml (315). 3ml was the chosen as a volume here to ensure comfort, since the sensor 

occupied space in the oral cavity, and a larger bolus may not have been easily 

facilitated. Water and custard volumes were measured and delivered by syringe to the 

front of the oral cavity to limit movement artefacts from cup or spoon feeding.  

 

Participants performed two isometric tongue strength tasks. They were asked to ‘Press 

your tongue against the sensor as hard as you can until I say stop’. A one second 

measurement window was used to prevent fatigue. Two isometric tongue endurance 
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tasks followed. Participants were given the same instruction, but advised that the task 

would last much longer. Participants pressed the sensor and were told to stop when 

pressure fell below a pre-defined 100mmHg threshold.  

 

Every water, swallow, isometric strength, and isometric endurance task from each 

participant was included for analysis. The time of each swallow and isometric task were 

written down to correspond with file time stamp data. Finally, participants completed 

the acceptability questionnaire (Appendix 3). Questions were read aloud to participants 

and responses recorded verbatim.  

 

4.3.9 Data Analysis 

A time plot of pressure and temperature data was generated for each swallow and 

isometric task from each participant. Swallow and isometric tasks were visually 

identified on plots. These were compared with task completion times taken during live 

recording to ensure accuracy. Once identified, swallow and isometric tasks were 

extracted for analysis. The peak positive pressure (PMax) was identified for each. For 

swallow tasks, a 1.5sec window before and after PMax was selected for analysis (Fig. 

4.3). Isometric events were from the first instance that pressure was ≥100mmHg before 

PMax to the last pressure ≥100mmHg after PMax (Fig. 4.4). This differed slightly with 

isometric endurance tasks. Some participants re-adjusted their tongue on the sensor 

to stabilise position immediately after they started the task. In such cases, the initial 

PMax was ignored and the second PMax defined the event start. 

 

Since swallow and isometric events were manually identified and extracted, these 

procedures were blindly repeated by a second individual for inter-rater reliability. 

Parameters of interest were automatically generated for each task to appraise clinical 

utility (Table 4.2). All measurements were included in analysis. Thus, each participant 

contributed three water and custard swallows, and two isometric strength and 

endurance tasks for group analysis. Each of the healthy and patient groups therefore 

had 15 water swallows, 15 custard swallows, 10 isometric strength tasks, and 10 

isometric endurance tasks. Group values were compared using an independent 

samples t-test. 
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FIGURE 4.3 Water swallow plot 
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FIGURE 4.4 Isometric strength event (temperature trace removed)  
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TABLE 4.2 Parameters generated by OroPress 

Parameter Definition Unit 

OPA OroPress Absolute. Measures lingual effort during swallow tasks. Incorporates negative and positive 

pressures. Negative pressure peaks are inverted. All pressure areas >50% of PMax are summed. 

mmHg*s 

PAv Average pressure during a swallow or isometric event mmHg 

PMax Highest positive pressure point mmHg 

PMin Lowest pressure point (typically negative, i.e. below ambient atmospheric pressure) mmHg 

T100 Length of time pressure ≥100mmHg during endurance tasks s 

PT100 Pressure-time product, where pressure ≥100mmHg during endurance tasks mmHg*s 

SwalResa Functional swallow reserve: (PMax - PAv / PMax) * 100 % 

aNot a default OroPress parameter, but added for this study. For PMax, all isometric strength and endurance tasks for that participant were 

examined and highest value used. For PAv, all water swallow tasks for that participant were taken and averaged. 
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4.4 RESULTS 

 

4.4.1 Participants 

The Functional Oral Intake Scale (FOIS) (316) assessed participants’ self-reported diet 

modification or restriction. No participants restricted their diet (FOIS=7). No participant 

had dysphagia symptoms during CBSE. None scored ≥3 by EAT-10. Despite this, one 

healthy volunteer reported occasional difficulties with solids and pills. Four patients 

identified difficulty with solids. Three occasionally coughed while eating. One needed 

to swallow all dry foods with a drink. No healthy volunteers wore dentures. These were 

worn by four patients. Using the TNM classification system (317), four patients had 

T1N0M0 tumours. The fifth had a T4N2M0 tumour.  

 

4.4.2 Acceptability 

No participant reported difficulties with either the headset or sensor components using 

forced choice questions (Appendix 3). Two healthy participants offered additional 

comments. The headset was reported by one to be ‘slightly lopsided’ in weight 

distribution, ‘but not uncomfortable or distressing’.  Another reported that it was ‘a little 

hard to hear with the headband on’ and recommended it be placed at the last minute. 

That participant also stated that the adhesive material that affixed the sensor left 

residue on the palate that was difficult to remove.  

 

Two patient participants also commented. One stated it was ‘difficult to drink with the 

sensor in place’. The other reported ‘the sensor feels like it slips when it is attached to 

the palate’ and the ‘stickability of the sensor should be improved’. No participant said 

the device bothered them in any way, and they had no concerns for others using the 

device. 

 

4.4.3 Clinical Utility 

Each participant had three water and three custard swallows. Parameters providing 

summary statistics (e.g. PMax) therefore contain 15 data points in each of healthy and 

patient groups. Similarly, there were 10 data points in each group for isometric strength 

and endurance tasks. 
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Patient participants’ pressure plots tended to have multiple peaks, with sharp upward 

and downward pressure gradients. Healthy participants’ plots tended to have fewer 

peaks and a smoother pressure gradient. This was evident in water, but not custard 

swallows (Figures 4.5, 4.6). Isometric strength plots were characterised uniformly as 

an oscillating wave in patient participants, while healthy participants had relatively 

steady pressure (Figure 4.7). This was also broadly evident in isometric endurance 

tasks (Figure 4.8), but these are not readily comparable, as participants completed this 

task in varying times. 

 

Tables 4.3 and 4.4 show group differences using OroPress parameters. Statistical 

analysis was performed in SPSS 23.0 (IBM Corporation, New York). Inferential 

differences were tested using an independent samples t-test. Normality was tested 

visually with histograms and using Shapiro-Wilk. Where distributions were non-normal, 

natural log transformations were attempted. If data remained non-normal, the Mann-

Whitney U test was used. Variance was tested using Levene’s test and unequal 

variances handled using the Welch-Satterthwaite method.  

 

The patient with the T4N2M0 tumour had markedly reduced hyolaryngeal elevation 

during CBSE. Hyolaryngeal elevation facilitates closure of the laryngeal vestibule, 

preventing entry of food or fluids into the airway (318). It is measured perceptually by 

palpating the larynx during swallowing. Compared with other patients, this participant 

had lower PMax during bolus swallow, especially custard swallow. They also had lower 

PMax during lingual strength tasks, and lower functional reserve. Given the physiological 

basis for their poor performance, these measurements were not treated as statistical 

outliers and were included in analysis.  

 

One difference between CBSE and OroPress findings was observed. During CBSE, 

four healthy and three patient participants were noted to have multiple swallows per 

bolus. This was not consistently evidenced during signal analysis. 
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FIGURE 4.5 Typical water swallow plots for patient and healthy participants  
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FIGURE 4.6 Typical custard swallow plots for patient and healthy participants  
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FIGURE 4.7 Typical isometric strength plots for patient and healthy participants (temperature removed) 
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FIGURE 4.8 Typical isometric endurance plots for patient and healthy participants (temperature removed)  
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TABLE 4.3 Swallow and isometric task descriptive statistics 

 Healthy Patient 

OPA (water)   

   Mean (SD) 37.3 (23.72) 48.32 (51.44) 

   Standard Error 6.12 13.28 

   Minimum, Maximum 8.28, 76.35 1.45, 174.7 

   Range 68.07 173.25 

OPA (custard)   

   Mean (SD) 79.35 (44.69) 83.53 (78.0) 

   Standard Error 11.54 20.14 

   Minimum, Maximum 29.32, 162.86 10.2, 264.44 

   Range 133.55 254.23 

PMax (water)   

   Mean (SD) 109.83 (42.88) 104.19 (72.11) 

   Standard Error 11.07 18.62 

   Minimum, Maximum 47.24, 200.62 24.87, 278.64 

   Range 153.38 253.77 

PMax (custard)   

   Mean (SD) 230.09 (79.1) 160.2 (102.18) 

   Standard Error 20.42 26.38 

   Minimum, Maximum 95.1, 364.88 42.03, 353.63 

   Range 269.78 311.6 

PMin (water)   

   Mean (SD) -50.28 (44.64) -46.96 (65.75) 

   Standard Error 11.53 16.98 

   Minimum, Maximum -151.33, -8.48 -224.18, -0.05 

   Range 142.85 224.13 

PMin (custard)   

   Mean (SD) -125.98 (87.8) -106.51 (100.2) 

   Standard Error 22.67 25.87 

   Minimum, Maximum -381.95, -27.29 -373.68, -18.14 

   Range 354.66 355.54 
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 Healthy Patient 

Range (water)   

   Mean (SD) 160.11 (79.82) 151.15 (119.89) 

   Standard Error 20.61 30.95 

   Minimum, Maximum 55.73, 349.4 32.15, 400.35 

   Range 293.67 368.21 

Range (custard)   

   Mean (SD) 356.07 (125.01) 266.71 (196.6) 

   Standard Error 32.28 50.76 

   Minimum, Maximum 219.76, 712.75 76.15, 727.31 

   Range 492.99 651.16 

PMax (iso strength)   

   Mean (SD) 622.53 (151.83) 325.39 (115.17) 

   Standard Error 48.01 36.42 

   Minimum, Maximum 388.72, 858.63 168.67, 533.9 

   Range 469.91 365.23 

PMax (iso endurance)   

   Mean (SD) 661.93 (164.05) 368.75 (96.03) 

   Standard Error 51.88 30.37 

   Minimum, Maximum 442.17, 979.4 284.98, 607.56 

   Range 537.23 322.58 

PAv (iso endurance)   

   Mean (SD) 401.06 (87.7) 241.97 (45.6) 

   Standard Error 27.73 14.42 

   Minimum, Maximum 253.35, 528.63 182.39, 299.97 

   Range 275.28 117.58 

T100 (iso endurance)   

   Mean (SD) 19.79 (12.47) 11.02 (10.56) 

   Standard Error 3.94 3.34 

   Minimum, Maximum 6.64, 43.19 1.18, 36.3 

   Range 36.55 35.12 
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 Healthy Patient 

PT100 (iso endurance)   

   Mean (SD) 8057.14 (5857.29) 2474.72 (2143.96) 

   Standard Error 1852.24 677.98 

   Minimum, Maximum 2727.67, 21892.49 295.32, 6698.58 

   Range 19164.82 6403.26 

Swallow Reserve   

   Mean (SD) 19.43 (10.32) 35.93 (17.51) 

   Standard Error 4.61 7.83 

   Minimum, Maximum 12.0, 37.0 10.52, 52.19 

   Range 25.0 41.67 
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TABLE 4.4 Group differences using OroPress parameters 

Parameter p-value Comment 

OPA (water) p=0.722 No difference 

OPA (custard) p=0.461 No difference 

PMax (water) p=0.796 No difference 

PMax (custard) p=0.045 Maximum pressure of healthy > patient 

PMin (water) p=0.466 No difference 

PMin (custard) p=0.244 No difference 

Range (water) p=0.385 No difference 

Range (custard) p=0.029 Pressure range of healthy > patient 

PMax (isometric strength) p<0.001 Maximum pressure of healthy > patient 

PMax (isometric endurance) p<0.001 Maximum pressure of healthy > patient 

PAv (isometric endurance) p<0.001 Average pressure of healthy > patient  

T100 (isometric endurance) p=0.045 Healthy maintained pressure longer than patient  

PT100 (isometric endurance) p=0.002 Product value for healthy > patient participants 

SwalRes p=0.107 No difference 
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4.4.4 Feasibility 

The OroPress device and software were easy to set up and took no more than two 

minutes to complete. No specialist training was required. Preparation of adhesive strips 

was completed in a sterile manner and took an additional two minutes. Some 

knowledge of oral anatomy was required to ensure that sensors were affixed to the 

posterior alveolar ridge for maximum contact. No adverse events occurred. 

 

Sensor adhesion was problematic. During the study, 38 attempts were made to affix 

the sensor. The sensor became unattached on 28/38 (74%) occasions. Failure rate 

was 37% in healthy and 83% in patient participants. Since adhesion was capped at 

three attempts, this led to abandonment of test procedures for one healthy and six 

patient participants. One patient withdrew after two failed sensor placement attempts. 

They reported their withdrawal was due to time constraints. Figure 4.9 shows 

participant recruitment and reasons for study abandonment. 

 

 

 

 

FIGURE 4.9 Recruitment flow sheet  

There were no connectivity issues between the headset and remote device used to 

record data. The software crashed in 3/10 trials, but this did not lead to procedure 

abandonment. It was possible to continue study procedures once the software 

restarted and manually combine output files later.  
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Excluding software restarts, the OroPress test procedure took an average of four 

minutes, with no statistical difference between groups. No adverse events occurred. 

Following test administration, sensors were easily removed and stored in sterile 

packaging for decontamination later. Adhesive material from denture strips remained 

on participants’ palates after sensor removal. Mouth care swabs were given to remove 

residue, but these were unsuccessful and participants observed to use their fingernails 

instead. The headset was easily sterilised using standard sterile wipes.  

 

Task times recorded manually during test administration corresponded with pressure 

and temperature data in spreadsheet data. Swallow events were readily identified by 

finding corresponding drops in the temperature trace. This allowed bolus swallows to 

be distinguished from saliva swallows. Isometric strength tasks were seen as short, 

sharp increases in pressure. Isometric endurance tasks were characterised by long, 

decaying pressure traces.  

 

Once tasks were identified, data were manually extracted. Identification and extraction 

were time-consuming and subject to a learning curve. Inter-rater reliability 

measurement revealed 2/100 errors. Once events were extracted, pertinent 

parameters were automatically generated by the spreadsheet using pre-defined 

formulae. 
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4.5 DISCUSSION 

This pilot study provided data on the application of OroPress in clinical and research 

contexts. It is the first study to examine procedural issues in tongue pressure 

measurement from both a clinician and patient perspective. It is also the first to 

examine tongue pressure measurement in those with lung cancer. 

 

4.5.1 Acceptability 

OroPress was well-accepted by the cohort. Participants did not report any concerns 

that would prevent patient use. Notably, no participants experienced gagging, which is 

a major limitation of other pressure measurement systems (300). Minor modifications 

were suggested to improve comfort. Equal distribution of weight in the headset 

component was recommended. The headset should also preserve the wearer’s ability 

to hear. This is important, because lingual pressure measurement and swallow 

evaluations require participants to follow instructions.  

 

The third-party adhesive material to attach the sensor was problematic. From the 

participant perspective, residue remaining on the alveolar ridge following sensor 

removal was bothersome. Participants were observed to attempt removal of remaining 

material with some frustration, and one healthy volunteer commented on this during 

questionnaire. Alternative adhesive materials could be explored. There are other 

commercially-available denture strips and denture pastes that are safe for use. These 

should be trialled with patients and preferences documented. 

 

4.5.2 Clinical Utility 

The clinical utility of OroPress is promising. The ability to adhere the sensor to the roof 

of the mouth improves measurement reliability by reducing movement artefacts (300). 

OroPress provides a variety of parameters, including some not produced by other 

devices. It also allows users to generate custom parameters, since data is exported to 

a spreadsheet and can be further manipulated.  

 

Despite a small sample size, we identified several parameters of interest that should 

be explored further. The pressure range and PMax of healthy volunteers were 

significantly higher than patients. Pressure range measurement is possible, since 
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OroPress uniquely measures both negative and positive pressure. Overall pressure 

exerted by the healthy group was higher during isometric strength and endurance 

tasks. This group also maintained higher pressure for significantly longer during 

endurance tasks. Novel parameters generated by OroPress should be examined for 

clinical value in a larger cohort. 

 

This study sought to exclude those with dysphagia, so it is unusual that differences 

emerged between groups. PMax and functional reserve values are not affected by age 

or gender (146, 297, 298, 319). Four patient participants reported some difficulty with 

swallow function, despite not meeting exclusion criteria for the study. It is plausible that 

some degree of dysphagia was detected by the device that was not identified using 

EAT-10 or CBSE. By contrast, no group difference was detected for functional reserve, 

which suggests dysphagia absence. 

 

Another explanation is that patients may have had cancer cachexia. Cachexia is a 

metabolic syndrome, characterised by loss of skeletal muscle mass and progressive 

loss of functional activity (22). Group differences may represent loss of lingual muscle 

function, since cachexia is common in lung cancer (320-323). This is supported by the 

fact that swallow parameters were poorer in the participant with the more advanced 

tumour. Cachexia severity typically parallels disease progression (22).  

 

It nevertheless remains unclear whether the device detected swallow dysfunction, 

muscle dysfunction, or some combination of both. Future studies in cancer populations 

using lingual pressures to examine dysphagia should control for cachexia as a 

potential confounder. This should include a formal evaluation for cachexia, using 

consensus guidelines (22).  

 

One swallow feature detected during CBSE was not reflected in OroPress data. The 

number of swallows required to ingest a bolus can be indicative of reduced swallow 

efficiency (324). Half of participants during CBSE used multiple swallows to ingest 

water or custard. This was not consistent with OroPress data. This may be because 

the presence of the sensor changed habitual swallow behaviour. It may alternatively 

be the case that the estimated number of swallows per bolus during CBSE was 

incorrect. This is known to have poor inter-rater reliability (325). 
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The next step to determine clinical utility of OroPress is to compare parameters with a 

reference standard like VFSS. This would provide diagnostic accuracy measures. It 

would also allow for refinement of the algorithms used to identify swallow events. In 

this study, a 1.5sec window either side of PMax was used to capture a swallow. Oral 

transit times in healthy individuals are approximately 0.18 seconds for liquids and 0.24 

seconds for custard consistency food (326). A three second window of swallow capture 

is therefore excessive for healthy individuals and overestimates inactivity. By contrast, 

certain pathologies cause oral transit delays far in excess of three seconds (327), so 

swallow activity may be missed. One solution is to use the OroPress temperature 

gauge. This allowed us to identify bolus swallows by monitoring for a decrease in 

temperature. This may be useful to predict total oral transit times in future and reduce 

problems associated with swallow capture.  

 

4.5.3 Feasibility 

OroPress was quick to set up and easy to use, requiring no specialist training. The 

wireless feature allows the patient to sit remotely from the clinician. This is useful if 

limited space is available, or if contact precautions are in place. It also means that the 

device can be used simultaneously with VFSS, since the clinician can remain at a 

distance from the radiation source.  

 

OroPress was comfortable to wear, minimally invasive, and quick to administer. As 

such, it is likely to be well-tolerated by most clinical populations. Those with behavioural 

or cognitive impairment may be an exception. The device involves placing the sensor 

inside the individual’s mouth and this could cause anxiety. In cancer, oral mucositis 

may make sensor placement sore or uncomfortable. This has been observed in those 

receiving chemoradiotherapy for head and neck cancer (328).  

 

Sensor adhesion had a high failure rate. Several factors may have influenced this. The 

shape and surface area of the oral cavity varies between individuals. The sensor was 

noted to be difficult to place on those with a posterior alveolar space not large enough 

to easily accommodate the sensor diameter. Similarly, two participants had highly-

arched, concave palates. Such a shape made it difficult to find a flat surface for 

adhesion. This necessitated placing the sensor slightly further back, which may have 

influenced pressure readings. Oro-palatal dimensions are known to influence anterior 
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tongue pressure generation (329). Palates with highly ridged surfaces were also 

problematic, as these reduced the surface area to which the sensor could adhere.  

 

There was a higher failure rate of sensor adhesion in patients versus healthy 

participants. This may be due to the high prevalence of dry mouth in those with newly 

diagnosed lung cancer (180). The denture strips used to affix the sensor require 

moisture to function. Participants in this study were asked whether they experienced a 

dry mouth. Two patient participants included in the final data set reported that they 

‘sometimes’ had a dry mouth. No patients excluded because of the sensor becoming 

unattached had reported dry mouth. To diagnose dry mouth, a comprehensive 

evaluation is recommended including: detailed case history, dry mouth questionnaire, 

measurement of salivary flow rates, medication review, and oral exam (330). Since 

these were not carried out, dry mouth may have been present in our cohort, but missed 

during evaluation. 

 

We observed that when sensor adhesion failure occurred, adhesive residue was often 

left on the palate, rather than the sensor. This suggests that the sensor’s outer coating 

may be too smooth to facilitate adhesion with the material used. A dimpled surface or 

alternative coating may be more useful. Four of five patient participants wore upper 

dentures, while four of those excluded due to sensor adhesion failure also wore an 

upper denture. We could therefore not establish whether the presence of a denture 

influenced sensor adhesion. 

 

Swallow and isometric task extraction was time-consuming, but straight-forward and 

with few errors. No specialist knowledge beyond basic computer skills was required to 

identify or extract tasks from the data.  

 

If sensors needed to be re-applied with the same patient, they were easily 

decontaminated with clinical wipes then rinsed with water. Where sensors were 

reused, they were decontaminated using a commercially-available ultrasonic cleaning 

bath with detergent, rinsed with water, and stored in a sterile environment. This 

represents a significant advantage over other devices, which have single-patient use 

sensors. 
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4.5.4 Limitations 

The study succeeded in identifying difficulties with tongue pressure measurement in 

this cohort with a minimum of participant burden. It demonstrated the value of piloting 

before engaging in large-scale studies, particularly given sensor adhesion failure.  

 

A water swallow test for aspiration was not included in the clinical bedside swallow 

evaluation. Those who aspirate automatically have dysphagia, but those with 

dysphagia do not automatically aspirate. Since dysphagia was an exclusion criterion 

of the study, a test such as the 3Oz Water Swallow Test (275) may have been useful 

to incorporate into the bedside swallow evaluation.  

 

Participants were not age-matched because PMax and functional reserve are not 

affected by age. As such, the effects of age on feasibility of OroPress could were not 

accounted for. This includes the influence of denture use on sensor adhesion. Modern 

dentures are made of acrylic resin and are designed to be smooth to prevent infiltration 

by microorganisms (331). This may have negatively impacted adhesion in this patient 

cohort. Dry mouth is also associated with older age in denture wearers (332). It is 

hypothesised here that dry mouth contributed to problems with adhesion, but no 

comprehensive examination of oral dryness was conducted to prove this.  

 

The sample size was deliberately small, but this meant that the influence of oro-palatal 

dimensions on successful tongue pressure measurement could not be determined. It 

may have been useful to accrue a larger sample in order to test a variety of adhesive 

materials, though this could not have been anticipated in advance. 

 

Standardised feasibility measurements were not used for this study. Tools such as the 

System Usability Scale (333) have been widely adopted (334) to examine the usability 

of novel technology. This has the benefit of making ratings readily understandable to 

a wider audience. Since only one investigator used OroPress for this pilot study, the 

results would however not be generalisable. Device usability questionnaires are also 

limited in their ability to incorporate environmental and workflow concerns (335). In this 

study, such concerns (e.g. administration time, decontamination, portability) were of 

primary importance. The term ‘feasibility’ was preferred over ‘usability’ to reflect this. 

Similarly, an existing acceptability questionnaire was not adopted, since information 

specific to this device was sought.  
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4.6 CONCLUSIONS 

OroPress was well-accepted by this cohort. It generates established parameters like 

PMax and functional swallow reserve, and can therefore be used for dysphagia 

evaluation. It also provides new and configurable parameters that hold promise for 

distinguishing normal from pathological swallows. OroPress identified differences 

between healthy and patient groups, which may indicate subclinical swallow or muscle 

deficiency. Its temperature gauge allowed easy discrimination between saliva and 

bolus swallows. This reduced the risk of including non-bolus swallows in analysis, 

which may happen with other devices. 

 

Sensor adhesion was of major concern and currently renders the device impractical 

for a clinical population. OroPress was otherwise feasible to use and once sensor 

adhesion issues have been addressed, it should be compared with reference 

standards to establish diagnostic accuracy. 

 

Based on the findings from this study, OroPress was not included as a supplementary 

measurement device for the epidemiological research described in Chapters 5-9. 

Dysphagia screening, evaluation, and impact tools identified by systematic review in 

Chapter 3 were used by themselves. The next chapter provides an introduction to this 

epidemiological research. It also describes the methodology used to obtain information 

about dysphagia prevalence, characteristics, nutritional associations, and impact.   
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5 DYSPHAGIA IN SOLID MALIGNANCIES OUTSIDE THE HEAD, 

NECK, AND UPPER GI TRACT 

 

5.1 CHAPTER STRUCTURE 

This thesis profiles dysphagia in those with malignancies located outside anatomic 

swallow regions. Appropriate screening and assessment tools are required to identify 

and evaluate at-risk individuals, so that clinical and QoL impact of swallowing 

difficulties may be minimised. Chapter 3 identified the best tools for screening and 

bedside clinical examination. Chapter 4 sought to supplement these with an objective, 

instrumental bedside assessment tool, but concluded that this was not currently 

feasible. 

 

This chapter describes an epidemiological study using the screening and evaluation 

tools identified in Chapter 3. Participants were screened by the lead investigator for 

dysphagia. When this was suspected, comprehensive clinical swallow examination 

followed. Several perspectives were examined. Each is separated into its own chapter. 

Adults with solid malignancies outside the head, neck, and upper GI tract were 

recruited to identify dysphagia:  

• Prevalence and predictors  (Chapter 6) 

• Clinical characteristics (Chapter 7) 

• Nutritional associations  (Chapter 8) 

• Impact    (Chapter 9) 

 

This chapter provides a common introduction and methodology for Chapters 6-9 to 

avoid repetition and redundancy. Chapters 6-9 contain results and discussion pertinent 

to their respective research questions.  
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5.2 INTRODUCTION 

Dysphagia prevalence is reported as 3-70% for those with mixed solid primary cancers 

(Table 2.4). The high variance in prevalence is likely due to the use of heterogeneous 

tools. In some cases, instruments were not validated on the population in question, nor 

were they compared to a dysphagia reference standard for diagnostic accuracy. 

Disease progression may also influence dysphagia prevalence, with increasing 

frequency and severity noted in the last days of life (182, 194).  

 

Chapter 3 was a systematic review designed to identify the most appropriate tools to 

establish dysphagia prevalence, clinical characteristics, and quality of life (QoL) 

impact. While no tools were validated solely in this population, certain instruments were 

validated in a mixed-disease cohort, including those with cancer. Ding and Logemann 

(271) examined the question ‘Have you noticed any swallowing difficulty?’. This had 

adequate sensitivity and specificity for dysphagia screening on further analysis.  

 

The Mann Assessment of Swallowing Ability (281) had prognostic capabilities for 

diagnosing aspiration (277) and utility as a dysphagia evaluation. No quality of life 

instruments were identified. In the absence of such an instrument, the EAT-10 (191) 

was suggested to measure dysphagia impact. This also has utility as a dysphagia 

screening tool. 

 

Chapter 4 investigated the clinical utility of a portable, wireless device (‘OroPress’) to 

measure intra-oral pressures in a patient population. Abnormal pressures are 

associated with dysphagia in other conditions such as amyotrophic lateral sclerosis 

(144), Parkinson’s disease (145), and stroke (143). It was intended to use OroPress to 

objectively measure physiologic function in those with cancer. This device ultimately 

proved to be impractical for clinical and research purposes, so was not pursued for this 

study. 

 

5.2.1 Prevalence and Predictors 

There is a clear lack of research to indicate the true prevalence of dysphagia in those 

with malignancies outside the head, neck, and upper GI tract. Prevalence estimation 

is important, as it allows identification of clinical populations that may experience an 

unrecognised disease burden. This can lead to more timely screening and intervention, 

which may improve clinical care and outcomes. 
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Clinical epidemiology identifies disease and other health-related factors in a 

population. It is concerned with: 

• Establishing prevalence or ‘the burden of disease in a population in a given 

location and at a particular time’ (336) 

• Identifying risk factors for ill-health (337) 

• Describing health status in a population and measuring the impact of ill-health 

(337) 

• Representing the general population through social and geographical diversity 

of participants, and large sample sizes (336) 

• Avoiding long-term complications of chronic diseases and their treatments (338) 

• Educating healthcare workers about risks to health (339) 

• Supporting action to improve public health (339) 

• Planning for healthcare needs, including resource allocation such as training 

and staff (336) 

 

The current literature concerning the cohort of interest does not address the above 

factors. This study seeks to identify dysphagia prevalence and predictors through 

comprehensive screening. Dysphagia screening is defined by the European Society 

for Swallowing Disorders as ‘an evaluation that recognises clinical signs of 

oropharyngeal dysphagia and identifies those patients at risk of oropharyngeal 

dysphagia, the purpose being to determine whether a person’s swallow is likely to be 

impaired and a detailed assessment of swallow therefore indicated’ (340). Through 

identification of dysphagia prevalence and at-risk groups, this study will facilitate long-

term action to avoid disease complications, educate healthcare workers, and plan for 

future dysphagia care. 

Epidemiologic studies often require large sample sizes, which vary in number 

depending on level of precision required and hypothesised prevalence rate (341). 

Cross-sectional study designs are ideally suited to determine disease prevalence rates 

within target populations (342, 343). These have been widely used in palliative care 

research (343). They are also useful for identification of at-risk subgroups (344). Cross-

sectional studies require a ‘sample frame’ (344). This refers to the participants chosen 

for the study to represent the population in question. The sample frame should be as 

representative as possible of the population at large, with special consideration given 

to potential limitations (345). The sample frame of this study is adults with solid 
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malignancies outside the head, neck, and upper GI tract, who engage with hospital or 

hospice services.  

 

The term ‘risk factor’ is defined by the World Health Organisation as ‘any attribute, 

characteristic, or exposure of an individual that increases the likelihood of developing 

a disease or injury’ (346). ‘Predictor’ is preferred over ‘risk factor’ in this study, as 

causality is difficult to infer using cross-sectional study methodologies (342, 344). This 

study identifies predictors of dysphagia in order to identify at-risk subgroups.  

 

Cognitive impairment is common in cancer (26, 347), and is associated with 

chemotherapy (27) and opioid use (28). It was considered a potential predictor, as it is 

associated with dysphagia in conditions such as Alzheimer’s Disease (74). 

Performance status (i.e. level of functional activity and mobility) was also considered, 

since frailty and poor ambulatory capacity are dysphagia risks (93, 220).  

 

Cancer symptom clusters are common symptoms that emerge in tandem during the 

course of disease and may have a shared pathophysiology (20). Dysphagia has been 

noted to appear with cough, dysphonia, dyspnoea, and wheeze (21). Adverse 

nutritional symptoms (anorexia, early satiety, nausea, taste and smell changes, 

vomiting) are ‘cousins’ of dysphagia. The strength of association between dysphagia 

and other aerodigestive and nutrition symptoms has not been explored. The strength 

of the relationship between dysphagia and aerodigestive and nutritional symptoms has 

not been established using valid and reliable dysphagia measurement tools. 

 

Taste and smell changes are hypothesised here to be risk factors for dysphagia. Taste 

and palatability are known to enhance swallow function (85). It may be the case that 

lack of taste is detrimental to swallow function. Flavour is derived from the cortical 

combination of taste and smell (348), so abnormal smell may disimprove palatability. 

During the anticipatory phase of swallow, cortical excitement readies the body for 

swallowing (56, 349). Smell changes may further inhibit swallow function by inhibiting 

such reactions.  

 

Weight loss was chosen as a potential predictor, since dysphagia is associated with 

malnutrition (95, 96, 99-102, 350, 351). Those with dysphagia may have lower weight 
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than those without. They may also have a greater degree of weight loss over time, 

since the effects of reduced intake may be cumulative.  

 

Case history information including demographics, current treatment, and past medical 

history may also predict swallowing difficulties. Certain medical conditions (e.g. stroke) 

can predispose an individual to dysphagia (76, 77, 80, 151) and should be identified 

during screening. Multimorbidity is associated with dysphagia (100). Swallowing 

difficulties are significantly associated with increasing age and frailty (93). For those 

with cancer, frailty increases alongside disease progression (352). Since dysphagia is 

associated with frailty (218-220), this may explain why existing dysphagia prevalence 

rates demonstrate an upward trend in advanced disease. Measurements of disease 

progression may consequently be useful for dysphagia prediction.  

 

Progression and prognostication are measured using a variety of techniques. These 

include biopsies, blood tests, and imaging studies. There has been recent interest in 

inflammatory response measurements as prognostic markers. The Modified Glasgow 

Prognostic Score (mGPS) is one such tool. This compares c-reactive protein (CRP) 

with albumin. It generates a categorical 0-2 rating, where 2 represents elevated CRP 

and depressed albumin. Higher mGPS predicts decreased survival, increased 

symptom burden, poorer performance status, and worse treatment toxicity (16). The 

Neutrophil-to-Lymphocyte Ratio (NLR) is another measure of disease progression. It 

operates on the principle that increased inflammatory response due to cancer 

interferes with immune system function. This causes an increase in neutrophils 

(neutrophilia) and decline in lymphocytes (lymphopenia). NLR values are usually rated 

categorically as ‘high’ or ‘low’, where high values are associated with poorer survival. 

Templeton et al. (18) conducted a systematic review of individuals with heterogeneous 

primary cancer sites. They found that a cut-off value of 4.0 (indicating ‘high’) was 

associated with an overall survival hazard ratio of 1.81. 

 

Cancer treatments are also linked with dysphagia. Chemotherapy and radiotherapy 

are known to contribute to dysphagia by causing tissue fibrosis, mucositis, and 

xerostomia (153, 154, 156, 161). Targeted and hormonal therapies (§2.2.10) are 

usually considered to have lower treatment toxicities compared to chemoradiotherapy, 

but are not without consequences.  
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A narrative review of case reports and phase I, II, and III trials by Watters et al. (353) 

examined oral complications from targeted therapies. They report that such cancer 

treatments have been associated with: candida infection; dysphagia; mucositis; oral 

and pharyngeal pain; taste changes; xerostomia. They acknowledge however that 

targeted therapies are often used in concert with other treatments, making their 

contribution to these symptoms difficult to discern. They also note that many treatment 

efficacy studies do not capture oral complications comprehensively enough to 

adequately determine prevalence rates. 

 

Hormonal therapies are commonly used for breast, endometrial, neuroendocrine, and 

prostate cancers (354). Side-effects include cognitive and mood disorders, as well as 

cardiovascular and musculoskeletal disorders (355-357). Neither dysphagia nor oral 

complications are reported treatment side-effects, but instruments to determine 

treatment toxicities may not include swallow concerns.  

 

5.2.1.1 Aims & Hypotheses 

Chapter 6 examines dysphagia prevalence to determine whether this is a common 

symptom amongst those with tumours outside the head, neck, and upper GI tract. It 

also examines predictors of dysphagia to establish at-risk subgroups and factors that 

may help identify those with dysphagia. The associated research question is: 

 

‘What are the prevalence and predictors of dysphagia in adults with solid 

malignancies outside the head, neck, and upper GI tract?’ 

 

This purpose of this question is to improve healthcare practice by describing those who 

are most likely to have dysphagia. This will lead to more efficient and timely screening, 

evaluation, and management. This is performed by examining a large sample of 

diverse participants, in keeping with epidemiologic principles (336). 

 

Several hypotheses are proposed based on literature review as follows. Dysphagia is 

expected to be: 

• Associated with weight loss 

• Common in those receiving chemotherapy 
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• More prevalent in those with advanced disease, multimorbidity, poorer cognitive 

function, and poorer performance status. 

• Predicted by worse mGPS and NLR scores. 

• Significantly associated with other aerodigestive and nutritional symptoms. 

 

5.2.2 Clinical Characteristics 

Bateman et al. (287) state that ‘assessment and treatment of swallowing is an essential 

aspect of patient care’. The lack of evidence for prevalence data in the population 

under review signals dysphagia is unlikely to be appropriately recognised when 

present. The absence of research to describe underlying mechanisms that define 

abnormal swallowing in this population means that adequate patient care is likely not 

provided.  

 

This study seeks to define the characteristics of dysphagia through comprehensive 

assessment of swallow function. The assessment focus is on oropharyngeal swallow 

function since ‘dysphagia management falls clearly within the realm of the speech and 

language therapist’ (287). Oesophagogastric difficulties are often managed by 

gastroenterologists, or upper gastrointestinal surgeons, and are typically diagnosed 

through endoscopic and/or radiographic investigations (358). These are not examined 

as part of this study, though their co-occurrence alongside an oropharyngeal 

dysphagia cannot be ruled out. 

 

Dysphagia diagnosis is usually established through clinical swallow assessment. This 

is comprised of a detailed case history, examination of general patient status (physical 

and cognitive), cranial nerve examination, inspection of the oral cavity, and observation 

of the patient swallowing different food and fluid consistencies (77, 131, 324, 359-361). 

While SLTs do not consistently rate the same items during clinical examination (287), 

these items form a ‘core set’ that are routinely evaluated to support a dysphagia 

diagnosis (131). Such multimodal evaluation is reflective of variations in 

pathophysiology and disease conditions which lead to swallowing difficulties.  

 

A Delphi study of 18 multidisciplinary dysphagia experts was conducted to identify case 

history factors discussed during clinical evaluation (362). This demonstrated 

consensus about the following general areas. 
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• Symptom analysis: A timeline of when problem started, how it has changed. 

• Nutrition: What foods/drinks are most difficult. 

• Consistency: Whether certain textures of food are more difficult than others, 

whether changing the properties of food or drink (e.g. carbonation) helps 

swallow function. 

 

While this Delphi study does not necessarily reflect international practice, it does add 

to the literature by describing what a case history should consist of in slightly more 

definite terms. The current study includes these recommendations by asking 

participants about swallowing changes ‘since your cancer diagnosis’. It also uses a 

variety of food and fluid consistencies during clinical examination. Open questions are 

asked of individuals about whether they experience difficulties swallowing any 

particular items. Participants are therefore free to describe whether some items are 

more difficult than others, or whether adapting the properties of food or drink aid 

deglutition. 

 

Physiologically, much of the work of swallowing is carried out by sensory and motor 

aspects of cranial nerves V, VII, IX, X, and XII (80, 363). Adequate cranial nerve 

examination is an essential component of a comprehensive dysphagia evaluation 

(361) and is examined here. 

 

Oral health is an important contributor to swallow function. A narrative review by Furuta 

et al. (231) described several interactions between oral health deficits and dysphagia. 

Hyposalivation and dental caries were noted to contribute towards masticatory 

difficulties. Hypersalivation may lead to difficulties chewing and increased risk of 

aspiration. Denture use had a generally positive effect on swallow function, but only if 

these were well-fitting. The authors noted that good oral hygiene reduces risk of 

aspiration. Mucositis is also recognised as a contributory factor in swallowing 

difficulties and is associated with reduced oral intake (364, 365). 

 

Xerostomia is the sensation of oral dryness. This may be caused by salivary gland 

hypofunction (i.e. hyposalivation), or subjectively experienced by individuals with no 

evidence of hyposalivation (330). Salivary gland hypofunction is a common side-effect 

of anti-cancer treatments (233). It can lead to opportunistic infection by pathogens such 
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as candida (366, 367). Opioids are considered a cornerstone drug for cancer pain relief 

(368), but may contribute to dry mouth (236). 

 

Xerostomia is often associated with reduced quality of life (233). Folke et al. (239) 

interviewed fifteen participants with dry mouth to obtain personal perspectives on the 

impact of xerostomia. Functionally, participants stated that dry mouth caused 

difficulties with eating, speaking, and oral health. It was also reported to cause 

continuous oral discomfort. Xerostomia interfered with daily activities. This included 

waking at night needing to drink, increased time to consume meals, and loss of taste 

and smell function. Socially, participants withdrew from shared mealtimes and felt self-

conscious about their oral hygiene and eating difficulties. Individuals with dry mouth 

felt this symptom was not treated seriously by healthcare professionals. They 

described receiving little information about xerostomia or its management. Participants 

felt that it was regarded as a trivial symptom by clinicians, and so healthcare staff were 

perceived as inattentive and lacking in empathy. This qualitative study reflects the 

opinions of a small number of individuals. Xerostomia and hyposalivation were 

however predictive of lower oral health-related quality of life in larger studies that used 

validated assessment tools (369-374). 

 

As highlighted in Chapter 3, there are few structured bedside clinical swallow 

examination tools and none that have been validated in this population. Mann 

Assessment of Swallowing Ability (MASA) (281) was recommended as the best 

available tool following systematic review (Chapter 3). It has good diagnostic 

properties, and its value in predicting aspiration in those with solid malignancies has 

been established (277). MASA also includes the ‘core set’ of items most commonly 

examined by SLTs in clinical practice (131). It includes most of the oro-facial 

examination components reported by Leder et al. (280) to predict aspiration. It also 

recommends that clinicians observe patients consuming a variety of food and fluids, 

consistent with international practice (131, 360, 375, 376).  

 

Through such observation, it is possible to judge what diet consistency is most 

appropriate for the individual. Clinical decision making not only involves aspiration risk 

assessment, but also factors such as comfort and enjoyment while eating and drinking. 

For example, an individual observed to have difficulty chewing meat may be 

recommended to stew food, use sauces or gravy to moisten, chop meats finely, or find 
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a suitable high-protein replacement such as fish. It is on this basis that scales such as 

the Functional Oral Intake Scale (FOIS) (316) are used. FOIS describes the degree of 

diet modification or restriction experienced by an individual along a 7-point ordinal 

scale. It has robust reliability and validity measurements, requires no training to use, 

and correlates well with MASA (316). While FOIS was originally validated on those with 

stroke, it is widely used across aetiologies in clinical practice. 

 

5.2.2.1 Aims & Hypotheses 

The research question examined in Chapter 7 is: 

 

‘What are the clinical characteristics of dysphagia in adults with solid malignancies 

outside the head, neck, and upper GI tract?’ 

 

This aims to describe dysphagia severity and swallow stages affected. It investigates 

the contribution of cranial nerve and oral health deficits to swallow impairment. 

Participant self-report of swallowing problems are also examined to determine whether 

any common presenting features (e.g. coughing on intake, specific problematic food 

items) are evident. 

 

Since dysphagia characteristics in this population have not yet been investigated, little 

may be inferred about clinical characteristics. Hypotheses are as follows. 

• Dysphagia is predicted to be under-recognised. Historic referral rates to local 

services will be lower than expected based on this study. 

• Poor oral health is a significant contributor to dysphagia severity, since this is 

common in cancer and is associated with dysphagia in other populations. 

• Dysphagia is more severe in those with advanced disease, since functional 

decline is greatest in this group. 

 

5.2.3 Nutritional Associations 

Malnutrition is defined as: ‘a state of nutrition in which a deficiency or excess (or 

imbalance) of energy, protein, and other nutrients causes measurable adverse effects 

on tissue/body form (body shape, size and composition) and function, and clinical 

outcome’ (377). It is present in over half of individuals with cancer at the time of first 

consultation with their oncologist (378). It is often under-recognised by patients and 
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their family members (379). Malnutrition is thought to increase the risk of developing 

treatment toxicities (380, 381), though not in those who are pre-cachectic (382). It is 

associated with higher mortality (383, 384) and reduced quality of life (385). 

Malnutrition is diagnosed using tools recommended by the European Society for 

Clinical Nutrition and Metabolism (ESPEN) (386). 

Cancer cachexia and malnutrition both involve inadequate nutritional intake and result 

in weight loss. They differ in that malnutrition can be reversed with dietary support, 

whereas cachexia cannot (387). Cachexia is a metabolic syndrome and is 

characterised by: increased inflammatory response; loss of skeletal muscle (and 

potentially fat) mass; negative energy and protein balance; progressive loss of 

functional activity (22). It is present in more than half of in-patients and more than a 

fifth of out-patients with cancer. Cachexia is perceived by these individuals as receiving 

too little attention by their care teams (323). It causes anxiety in patients, and 

distresses caregivers, who often pressure patients to eat more (388).  

 

Several underlying factors that contribute to reduced dietary intake and the 

development of cancer cachexia are provided in an international consensus document 

(22). These include: altered gastrointestinal motility; anorexia; dyspnoea; early satiety; 

mucositis/stomatitis; nausea; pain; poor dietary habits; taste and smell changes. 

Dysphagia is not listed as a contributory factor, despite its association with malnutrition 

elsewhere (95, 96, 99-102).  

 

Cachexia diagnosis is complicated by the potential presence of sarcopenia. 

Sarcopenia occurs in the elderly and is associated with dysphagia (225). It is defined 

by international consensus as the ‘progressive and generalised loss of skeletal muscle 

mass and strength with a risk of adverse outcomes such as physical disability, poor 

quality of life and death’ (222). Inadequate nutrition is listed in this consensus 

document as a risk factor for sarcopenia. Since cancer risk increases with age (389) 

and sarcopenia is a condition of older age, guidelines for cachexia diagnosis include 

sarcopenia as a risk factor (22). Sarcopenia diagnosis is made on the basis of 

instrumental measurements of muscle mass (22, 222). 
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TABLE 5.1 Characteristics of cancer-associated nutritional syndromes 

 Cachexia Malnutrition Sarcopenia 

Disordered metabolism + - - 

Fat loss + ± - 

Functional impairment + + ± 

Muscle loss + ± + 

Reversible - + + 

Weight loss + + + 

 

5.2.3.1 Aims & Hypotheses 

Malnutrition and sarcopenia are not examined as part of this study. Malnutrition 

diagnosis would require additional tools recommended by ESPEN (386), would have 

added to administration time, and may therefore have increased patient burden. 

Sarcopenia diagnosis requires instrumentation (22). Such examination may be 

invasive, is resource-intensive, and would have introduced additional study burden to 

participants. It was therefore not pursued. 

 

Instead, simple measurements of weight loss and cachexia were examined. Chapter 

8 gives special attention to these due to their importance in the cancer literature. 

Chapter 6 examines nutritional symptoms, weight loss and cachexia as predictors of 

dysphagia. Chapter 8 explores these at a deeper level. It aims to describe the nature 

of the relationship between cachexia and dysphagia. This includes the interaction 

between dysphagia and the factors that contribute to cachexia, such as diet alteration. 

Since dysphagia is associated with malnutrition, it is hypothesised that swallowing 

difficulties will also be associated with greater weight loss and cachexia presence. 

 

A potential pathophysiology is proposed for this interaction. Since cachexia leads to 

progressive loss of muscle mass and functional activity, it stands to reason that 

oropharyngeal musculature may be affected. This may in turn lead to dysphagia. 

Dysphagia presence may further limit oral intake, exacerbating cachexia, creating a 

cyclical effect. This study does not test this proposed mechanism, but simply presents 

it for consideration. Instead, associations between cachexia, weight loss, and 

dysphagia are examined to determine whether a relationship exists in the first place. 

The research question associated with this is:  
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‘What are the nutritional associations of dysphagia in adults with solid malignancies 

outside the head, neck, and upper GI tract?’ 

 

It is hypothesised that dysphagia is significantly associated with increased weight loss 

and cachexia presence. It is further suggested that weight loss is more severe in those 

with more profound dysphagia. 

 

5.2.4 Impact 

Quality of life (QoL) tools are used alongside disease outcome measurements to 

improve healthcare services. Assessment of QoL is complex and necessitates a 

patient-centred approach. This ensures that domains under investigation actually 

matter to patients, and that these are weighted by importance (390). Such an approach 

requires thoughtful consideration when selecting appropriate QoL tools.  

 

Other factors may also complicate measurement. Individuals may be unable to 

complete questionnaires because of cognitive impairment, communication deficits, or 

distress. This may cause individuals to inaccurately portray their own feelings (391). 

The burden of completing a questionnaire may be too extreme for some individuals. 

Those under palliative care services are sensitive to questionnaire length and structure 

(392). Single-question measurement approaches have therefore been investigated 

and found to be as valid and useful as longer questionnaires (36, 42, 393).  

 

Qualitative methods have been recommended to supplement quantitative QoL 

measurement (394). This facilitates an inductive approach, where issues that matter 

to patients are volunteered by individuals themselves, rather than being directed by 

and oriented around a questionnaire.  

 

Patient-reported outcomes (PROs) include QoL measurement. PROs are items that 

describe a patient’s health, QoL, or functional status as they relate to healthcare or 

treatment (395). Patient-reported outcome measures (PROMs) are instruments that 

measure PROs. Several QoL instruments and PROMs have been used to describe the 

impact of dysphagia on swallow-related quality of life. These have demonstrated that 

swallow deficits adversely affect QoL (107, 110, 111, 396) and psychosocial wellbeing 
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(99, 103, 107, 108) in a variety of illnesses. Therapy to address swallowing difficulties 

results in corresponding QoL improvements (397-399).  

 

5.2.4.1 Aims & Hypotheses 

Chapter 9 examines the impact of dysphagia upon the individual. In keeping with 

recommendations from the literature, this is explored in several ways. A structured 

PROM tool provides information on swallow-related QoL and functional status. A 

single-item global QoL scale is used to determine overall well-being. Qualitative 

interview questions are used to allow individuals to report any swallow-related 

concerns of importance to them. The associated research question for this chapter is: 

 

‘What is the impact of dysphagia in adults with solid malignancies outside the head, 

neck, and upper GI tract?’ 

 

It is hypothesised that dysphagia will have a significant impact on the individual as 

measured using a PROM and that it will be associated with lower global quality of life. 
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5.3 METHODS 

 

5.3.1 Study Design 

The study was designed by CK with input from research supervisors JR and DW. Dr. 

Lucy Balding, Dr. Stephen Higgins, and Dr. Norma O’Leary (palliative care consultants, 

OLH&CS) also provided advice to ensure that test administration would not be overly 

burdensome for participants under palliative care. As investigator, CK conducted all 

test procedures and analysis. Advice was provided by the Centre for Support and 

Training in Research (University College Dublin) to ensure statistical accuracy at 

planning and analysis stages. 

 

5.3.2 Ethical Approval 

Ethical approval was provided by Tallaght University Hospital/St. James’s Hospital 

Joint Research Ethics Committee, and Research Ethics Committee of Beacon 

Hospital. Approval to conduct research in OLH&CS was granted by the local research 

committee following ethical approval within hospital sites. Evidence of ethical approval 

is in Appendix 5. 

 

5.3.3 Sample Size 

In order to calculate the sample size for the prevalence component of this study, the 

following assumptions were made. A 95% confidence interval was chosen. A ‘worst 

case’ proportion of 50% dysphagia prevalence was chosen to ensure conservative 

model fit. Precision was set at 5%. Using these values, sample size is 384.16, rounded 

up to 385. 

 

5.3.4 Recruitment 

Participants were recruited from two acute hospitals and one hospice. A consecutive 

sampling strategy was chosen. While probability-based sampling methods are often 

preferred over non-probability methods in research, they are complex, more resource-

intensive, and require greater numbers. By utilising a consecutive sampling strategy, 

the sampling frame is representative of those engaging with hospital and hospice 

services. This improves the clinical applicability of this research. 
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Recruitment took place over 24 weeks between June and November 2017. 

Participants were under the care of medical oncology, palliative care, or radiation 

oncology. Individuals under surgical care were not recruited. Those with fully 

resectable tumours may be cured at an early stage of disease and may therefore have 

lower disease burden and effects. Such individuals form a different patient profile to 

those who require ongoing medical management of their cancer.  

 

Participants were in day hospice, in-patient, oncology day ward, and out-patient 

settings. Day hospice participants were community-dwelling adults with advanced 

disease. They attended nursing staff for health monitoring and multidisciplinary teams 

for rehabilitation to maintain independence. In-patients were admitted for: cancer 

diagnosis or staging; end of life care; management of complications from cancer 

treatments; management of cancer symptoms; respite. Oncology day ward participants 

attended for cancer treatment. Those attending the oncology day ward for post-

diagnosis cancer education were not recruited, as study participation may have been 

overwhelming at this point. Those attending for routine medical procedures (e.g. blood 

samples) were also not recruited, as it would have required unnecessarily prolonging 

their hospital visit. Out-patients were recruited while waiting for their medical 

appointment and were taken to a separate clinical area if they agreed to participate. 

 

If a patient agreed to allow the investigator to approach them, the study purpose and 

procedures were explained verbally. An information leaflet was provided (Appendix 6). 

Participants gave written, informed consent. Fig. 5.1 describes study recruitment 

procedures. 
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FIGURE 5.1 Recruitment procedure 

 

5.3.5 Study Referral 

Consultants or their designated representatives referred patients to the study. Potential 

participants were referred by: clinical nurse specialists, consultants, non-consultant 

hospital doctors, and ward nurses. CK attended weekly multidisciplinary team 

meetings to review current and future admissions and advise on eligibility for 

participation. CK also reviewed all out-patient clinic lists and discussed eligibility with 

medical and nursing staff in advance of clinics. Potential participants in all settings 

were approached by medical and nursing staff, who provided information on study 

participation and requested permission for CK to approach. Individuals who declined 

study involvement when approached by medical and nursing staff were not recorded, 

as this would have placed additional work on clinical staff. If participants were newly 

diagnosed with dysphagia through this study, CK advised local medical and speech 
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Screening

Dysphagia
Suspected

No 
Dysphagia
Suspected

Local
Follow-up

(if required)

Dysphagia 
Evaluation

Participant Referred
to Study



 146 

and language therapy staff verbally. Diagnosis and dysphagia characteristics were 

also documented in the patient’s medical record. 

 

5.3.6 Inclusion/Exclusion Criteria 

Criteria are in Table 5.2. English language skills were required, as translation 

resources were unavailable. Some qualitative data were also recorded, which 

necessitated that the investigator be able to understand participant comments. Since 

study procedures and test items were not complex, those with cognitive impairment 

were not excluded. This ensured that those with a mild-to-moderate cognitive 

impairment may still have been able to participate. Nevertheless, if referral sources felt 

that a participant was unable to participate for any reason, they were advised to inform 

the investigator. Exclusion reasons were captured and categorised for reporting. Those 

with a prior history of dysphagia, or conditions such as stroke that could predispose 

individuals to dysphagia were included. This was because the study examined 

changes to swallowing since cancer diagnosis.   

 

TABLE 5.2 Inclusion/Exclusion Criteria 

Include Exclude 

Adults (18+) Unable to participate (by judgement of 

referral source) 

Confirmed, active diagnosis of 

tumour(s) outside head, neck, and 

upper GI tract 

Current or previous head, neck, or upper 

GI cancer. Metastases to these sites 

permitted. 

Patient aware of diagnosis Haematopoietic cancer (e.g. leukaemia, 

lymphoma). 

Understands and speaks English  

 

5.3.7 Pilot Phase 

A pilot phase ensured that study procedures were safe, feasible, and not unduly 

burdensome. An email of invitation was sent to the ADPM and the Speech and 

Language Therapy department of Tallaght University Hospital. This invited healthy 

volunteers to participate and provide feedback on test administration. Five non-SLT 

healthcare professionals and five SLTs were recruited. Healthy volunteers made 

recommendations for improved efficiency and comfort. For example, cranial nerve test 
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items from MASA (281) were incorporated into the cranial nerve exam (conducted prior 

to MASA) to allow the swallow trials to continue without interruption. They also reported 

that the global quality of life question chosen for this research was confusing and 

should be changed. This is discussed in §5.3.8.3. 

 

Procedures were then piloted with twenty palliative care participants from a hospice 

setting. These were chosen, as they reflected the subgroup most likely to experience 

burden from research participation. They were advised that this was a pilot phase and 

that they would receive a full assessment, even if dysphagia was not suspected. All 

participants agreed to complete piloting. Time to complete screening and evaluation 

was recorded. This was to update the study information leaflet (Appendix 6) with 

accurate estimates. Average time taken to administer screening items was 17 minutes 

(range 12-27). Average time to complete screening and evaluation was 35 minutes 

(range 23-55). 

 

All pilot participants completed this phase with no adverse events. One procedure was 

changed as a result of piloting. Some participants were unable to write their own 

responses to screening questions due to fatigue and visual deficits. The study 

therefore continued with the lead investigator documenting participant responses 

verbatim. Since no substantial changes were introduced through piloting, data from 

these patient participants were included in the final data set.  

 

5.3.8 Screening 

Screening items are in listed in full in Appendix 7. A summary of screening items is in 

Table 5.3. These are then discussed separately in further detail.  
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TABLE 5.3 Screening tools (in order of administration) 

Item Assessment Rating Time Frame 

Cognition 4 A’s Test (400) Score >0 indicates impairment. Current function 

Performance 

Status 

ECOG-PS (45) 0-4 scale. 0=Fully active. 4=Completely disabled  Current function 

Quality of Life Adapted from: Singh et al. (2014) (42) Linear analogue scale. 0=Worst, 10=Best Within past week 

Aerodigestive and 

Nutritional 

Symptoms 

Adapted from: Memorial Symptom 

Assessment Scale (173), Patient-

Generated Subjective Global 

Assessment (401) 

Symptoms present (‘yes’) or absent (‘no’) Within past week 

Dysphagia Adapted from: Ding & Logemann 

(2008) (271) 

 

 

EAT-10 (191) 

Participant asked if they noticed swallowing or 

chewing problems, or are more aware of their 

swallow (responses: ‘yes’, ‘no’) 

 

Patient-reported outcome measure. Score ≥3 

indicates swallow investigation required 

Since cancer 

diagnosis 

 

 

Current function 

Weight Change Patient health record and self-report. 

Diagnoses cachexia based on 

consensus guidelines (22) 

Height in cm, weight in kg Current and six 

months ago 
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5.3.8.1 Cognition 

Cognition was screened using the 4 A’s Test (400). This tool was chosen as it screens 

for both cognitive impairment and delirium, and is quick to administer. It was also 

validated in older adults (402), reflecting the age profile of those with cancer. A zero 

score represents normal cognitive function, while increasing scores to a maximum of 

12 indicate impaired cognitive function and/or delirium. According to this tool, scores 

1-3 suggest cognitive impairment, while scores ≥4 suggest delirium. If a participant had 

an abnormal result, the investigator continued evaluation, but proceeded with caution. 

Procedures were aborted if lack of capacity or poor understanding of test items were 

suspected. This was documented in the study record, and medical teams were 

informed verbally and in writing via the patient’s clinical notes.  

 

5.3.8.2 Performance Status 

Performance status was rated using the Eastern Cooperative Oncology Group – 

Performance Status scale (45). This has moderate inter-rater reliability (403) and 

moderate agreement between clinician-rated and patient-rated scores (404). 

Participants were asked to describe their typical level of activity and function and were 

then rated by the investigator on a 0-4 scale (Fig. 5.2). ECOG-PS contains a rating of 

‘5’, which represents ‘dead’. This was omitted from study procedures.  

 

 

FIGURE 5.2  Eastern Cooperative Oncology Group – Performance Status 
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5.3.8.3 Quality of Life 

Participants were asked to rate their overall quality of life. A single-item linear analogue 

scale was chosen, as normative data are available (42). This was less time-consuming 

to administer than a QoL questionnaire. Similar results have been found between 

single-item and QoL questionnaire instruments (40, 393). During piloting, healthy 

volunteers reported that the question used in this scale was confusing (Fig. 5.3). 

Following feedback, this question was amended (Fig. 5.4). 

 

Directions: Please circle the number (0-10) best reflecting your response to the following 

that describes your feelings during the past week, including today. 

 

How would you describe: 

 

1. your overall Quality of Life?  
 0 1 2 3 4 5 6 7 8 9 10   

 As bad as          As good as 

 it can be          it can be 

FIGURE 5.3  Original linear analogue self-assessment scale 

 

 

FIGURE 5.4  Modified linear analogue self-assessment scale 

 

5.3.8.4 Aerodigestive and Nutritional Symptoms 

The presence of aerodigestive and nutritional symptoms were screened using yes/no 

questions (Fig. 5.5). Participants were invited to report whether they had experienced 

such symptoms within the past week in order to determine whether there was an 

association between those actively experiencing these symptoms and those with 

dysphagia. The language used for test items were adapted from existing screening 

tools, which had undergone validation in patient populations. This was to ensure that 
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content would be well-understood by participants. The primary question ‘During the 

past week did you have any of the following symptoms?’ is from in the Memorial 

Symptom Assessment Scale (MSAS) (173). The terms used to describe the following 

symptoms were taken from this scale:  

• Change in the way food tastes 

• Cough 

• Lack of appetite 

• Nausea 

• Shortness of breath 

• Vomiting 

 

The term ‘Feeling full quickly’ captured early satiety. This was adapted from the 

Patient-Generated Subjective Global Assessment (PG-SGA) (401). Following 

literature review, no validated tools were identified that asked patients whether they 

experienced dysphonia or wheeze, therefore the terms ‘hoarse voice’ and ‘wheeze’ 

were chosen respectively.  

 

 

FIGURE 5.5  Aerodigestive and nutritional symptom screen 

 

5.3.8.5 Dysphagia 

Dysphagia was screened using two methods. Ding and Logemann (271) examined the 

question ‘Have you noticed any swallowing difficulty?’ compared to dysphagia 
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identified by reference standard. Their study included those with mixed primary cancer 

sites. Further analysis demonstrated adequate sensitivity and specificity for dysphagia 

screening (405). This question was adapted for this study, but the qualifier ‘since your 

cancer diagnosis’ was added to ensure that pre-existing or past episodes of dysphagia 

did not act as a confounder. Such anchoring reflects the recommendation of an 

international panel of dysphagia experts to establish a timeline of change in function 

(362). Self-reported dysphagia led to a positive screen and further swallow evaluation. 

 

Dysphagia includes difficulty chewing (55-57), but this may not be immediately obvious 

to the lay person. As such, a separate question was asked to capture this. If 

participants reported chewing difficulties, this was considered a positive screen and 

they were evaluated in more detail. 

 

Dysphagia symptoms may be subtle and beyond the conscious recognition of 

participants. To reflect this, participants were asked whether they were ‘more aware’ 

of their swallow. Dysphagia is defined as a ‘difficulty in swallowing’ (65). If participants 

reported that they were more aware of their swallow, but denied swallowing or chewing 

difficulties in previous questions, this was not considered a positive screen. This 

question was intended to capture potential sub-clinical dysphagia.  

 

 

FIGURE 5.6 Dysphagia screening items 

 

Participants then completed the Eating Assessment Tool (EAT-10) (191). Those who 

scored above the test cut-off (≥3) had a positive dysphagia screen. In the absence of 

a screening tool validated in this population, EAT-10 was judged by be the best 

available instrument. Since it is a patient-reported outcome measure tool, it also has 

utility as an impact rating scale. Several other tools were considered for screening, 

impact, and swallow-related QoL measurement: 

• Dysphagia Handicap Index (DHI) (279) 
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• 3Oz water swallow test (275) 

• Oro-facial examination (280) 

• MD Anderson Dysphagia Inventory (MDADI) (150) 

• Swallow-Related Quality of Life (SWAL-QOL) (192) 

 

DHI is a 25-item instrument, which measures frequency of dysphagia-related 

complaints. By contrast, EAT-10 contains only 10 questions and measures severity of 

complaints. It is also more widely used in the literature. Poorer performance on EAT-

10 has been associated with reduced nutritional status and reduced activities of daily 

living (406). It can also predict aspiration in various clinical populations (310-314, 407, 

408). It therefore represents a more clinically useful tool. 

 

The 3Oz water swallow test and oro-facial examination are predictive of aspiration. 

These were not chosen as screening items, since the focus of screening was on 

dysphagia, rather than aspiration. Assessment for the potential presence of aspiration 

was examined during dysphagia evaluation.  

 

SWAL-QOL was disregarded, as it takes fourteen minutes to complete and would be 

too burdensome for participants. MDADI is validated solely in a head and neck cancer 

population. A tool validated in a diverse clinical population was preferred. 

 

5.3.8.6 Weight change 

In order to determine whether dysphagia was associated with weight loss or cachexia, 

participants were asked to provide their current weight, current height, and weight six 

months ago. If these items were contained in the participant’s medical record, 

documented heights and weights were preferred for analysis over participant self-

report. It was considered that documented findings would be more accurate, as these 

are often precisely measured to generate cancer treatment regimens, and would be 

less subject to recall bias.  

 

Self-reported height and weight were recorded only if participants could report these 

precisely. For example, if participants reported they were ‘about twelve or thirteen 

stone’, they were asked to be more specific. Non-specific responses were not used for 

analysis. All weights were converted to kilograms and all heights to centimetres. To 
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calculate body mass index, height was converted to metres and the standard formula 

was used: weight/height2. Body mass index was used to compare groups instead of 

absolute weight, as this controls for height variance. Percentage weight loss was also 

used instead of absolute weight loss to account for variance between individuals. 

 

A diagnosis of cachexia was established using the criteria provided in an international 

consensus document (22). By these criteria, cachexia is present if any of the following 

conditions are true: 

1. Weight loss >5% over the last 6 months 

2. BMI <20 and weight loss >2% 

3. Appendicular skeletal muscle index consistent with sarcopenia and weight loss 

>2% 

 

Participants’ appendicular muscle indices was not taken for this study, as additional 

instrumental assessment (e.g. CT scan) is required and was not feasible. Only the first 

two criteria were used to diagnose cachexia.  

 

5.3.8.7 Background Information 

Following contact with participants, demographic information was obtained from 

medical records. Information about cancer diagnosis, treatment, and medical history 

were recorded. If any background information was missing, participants were asked to 

provide it. Evidence of prior dysphagia diagnosis was captured to inform study 

outcomes pertaining to recognition of this symptom. Historic referral rates by oncology 

and palliative care teams to speech and language therapy services were also 

gathered. Such data were only available from hospital settings. Data from the six 

months prior to study commencement was obtained as a comparator. 

 

For blood results, participants’ albumin and c-reactive protein (CRP) were recorded to 

generate the Modified Glasgow Prognostic Score (mGPS). Similarly, lymphocyte and 

neutrophil counts generated the neutrophil-to-lymphocyte ratio (NLR). Blood samples 

taken within the previous two weeks were used for these. To generate the mGPS and 

NLR, blood samples must have been taken on the same day. For example, if the blood 

sample for albumin was dated June 15th, but CRP was June 21st, these could not be 

combined to generate mGPS. This was to ensure that new events during that time (e.g. 

infection) did not change outcomes. mGPS was calculated using established 
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procedures (16). High NLR values were taken as ≥4.0 per the systematic review and 

meta-analysis by Templeton et al. (18). 

 

Analysis of raw values for albumin, CRP, lymphocytes and neutrophils was conducted 

to examine differences in means between dysphagic and non-dysphagic individuals. 

As well as using raw scores, values were also categorised as ‘high’, ‘low’, or ‘normal’ 

using reference ranges adopted by the laboratories in each setting (Table 5.4) Only 

two categories were used for each constituent. CRP cannot be below 0, therefore was 

only considered ‘normal’ or ‘high’. Cancer causes hypoalbuminaemia, so results above 

the upper threshold were considered ‘normal’, since hyperalbuminaemia is irrelevant. 

Neutrophilia and lymphopenia are a result of cancer, so results below and above the 

respective reference ranges for these were considered normal. While neutropenia can 

also result from cancer, this is usually caused by chemotherapy. Neutropenia was 

ignored, since chemotherapy was examined separately. The latest blood results within 

two weeks of participant recruitment were used for analysis.  

 

TABLE 5.4 Reference ranges for inflammatory markers 

Setting Neutrophils Lymphocytes Albumin CRP 

Beacon 2-7 x109 /L 1-3 x109 /L 34-48 g/L 0-5 mg/L 

OLH&CS 2-8 x109 /L 1-4 x109 /L 35-50 g/L 0-5 mg/L 

Tallaght 2-7.5 x109 /L 1.5-4 x109 /L 35-50 g/L 0-5 mg/L 

 

5.3.9 Dysphagia Evaluation 

Evaluation was multi-modal and designed to capture both patient and clinician 

perspectives. Evaluation items are listed in full in Appendix 8. A summary of evaluation 

tools is in Table 5.5. These are then discussed separately in further detail. 
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TABLE 5.5 Dysphagia evaluation tools (in order of administration) 

Item Assessment Rating 

1. Participant perspective Two open qualitative questions concerning 

‘changes to eating and drinking habits’ and ‘avoiding 

any particular foods or drinks’ 

N/A. Qualitatively analysed 

2. Cranial Nerve Function Adapted from: Damodaran et al. (2014) (409), 

Talley & O’Connor (2006) (410) 

Swallow-related cranial nerves rated as ‘impaired’ 

or ‘not impaired’ 

3. Oral Health Oral Health Assessment Tool (411) Composite score across 8 domains. 0=Normal 

health, 16=Worst health 

4. Swallow function Mann Assessment of Swallowing Ability (281) 24-item tool generates score out of 200. 200 

represents best swallow function. Clinician then 

provides subjective impression of dysphagia and 

aspiration risk, as well as fluid and food 

consistency recommendations 

5. Degree of diet modification Functional Oral Intake Scale (316) 1-7 rating scale. 1=Nil per oral, 7=Total oral diet 

with no restrictions 
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5.3.9.1 Participant Perspectives 

Two qualitative interview questions were used to ask participants about functional 

swallow and intake changes. These were as follows: 

1. ‘Can you tell me about any changes to your eating or drinking habits since you 

were diagnosed?’ 

2. ‘Are you avoiding any particular foods or drinks since you were diagnosed?’ [If 

participant described avoidance, they were asked why they avoided those 

items] 

These were open questions, designed to allow participants to volunteer any 

information they felt was relevant to their feeding habits. These also represent an 

opportunity for participants to report case history information, reflecting 

recommendations in §5.2.2. Responses to these questions were recorded verbatim by 

the investigator. A recording device was not used. This was to protect confidentiality of 

other patients in the vicinity, as participants were recruited from busy clinical areas.  

 

5.3.9.2 Cranial Nerve Examination 

Only cranial nerves related to swallow function were tested as part of this study. These 

were: CN V (sensory, motor); CN VII (motor); CN IX (sensory); CN X (motor); CN XII 

(motor). Test procedures were extracted and combined from two sources in order to 

comprehensively examine participants (409, 410).  

 

5.3.9.3 Oral Health Assessment Tool 

This validated tool (411) was used to capture oral health deficits. It contains eight 

examination categories (e.g. dentures, gums and tissues, tongue). A score is awarded 

depending on the degree of change to each category, where a zero score represents 

‘healthy’, score of one is ‘changes’, and score of two is ‘unhealthy’. The maximum 

score possible is 16.  

 

Each score at each category level contains a verbal descriptor to aid diagnosis. For 

example, a score of one (‘changes’) with respect to the tongue is described as ‘patchy, 

fissured, red, coated’. For the purposes of this study, each abnormal finding was 

circled. If a participant was noted to have lingual candida, ‘coated’ would therefore be 

circled and a score of one assigned for ‘tongue’. Using this method, it was possible to 
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identify specific oral health complaints. Since these are not captured discretely by the 

tool, a schema was devised (Table 5.6).  

 

TABLE 5.6 Criteria for diagnosis of oral health conditions 

Condition Criteria 

Coating ‘Coated’ circled under category ‘tongue’ 

Dry mouth ‘Dry’ circled under the following categories: ‘lips’, ‘gums and 

tissues’, ‘saliva’ (note: if lips were the only category listed as 

dry, this was not counted). ‘Fissured’ circled under ‘tongue’. 

Any items circled under ‘changes’ or ‘unhealthy’ for category 

‘saliva’.  

Mucositis Any of the following circled for ‘gums and tissues’: ‘red’, 

‘rough’, ‘swollen’, ‘white/red patches’, ‘generalized redness 

under dentures’. ‘Tongue’ circled as ‘red’. 

 

5.3.9.4 Mann Assessment of Swallowing Ability 

This assessment tool (281) was used to evaluate swallow function. Information about 

tool applicability to the population studied here is in Table 3.4. It includes items that 

examine alertness, cranial nerve function, language, and speech. It generates a score 

marked out of 200, where 200 represents a fully normal swallow. Ranges are provided 

in the test manual to indicate severity of dysfunction. MASA also includes an ‘ordinal 

risk rating’ to describe the likelihood that an individual has dysphagia or aspiration. 

These are: ‘unlikely’, ‘possible’, ‘probable’, ‘definite’. Ordinal risk ratings are chosen 

based on the overall impression of the clinician conducting the examination, rather than 

any algorithm provided in the test manual. 

 

The MASA manual reports that it is designed to ‘reflect common diet types available 

for swallowing impaired patients within most healthcare facilities’ (281). The diet 

consistencies described in this American-validated test differ from those used in 

Ireland. As such, these were converted for local use and the record form was amended 

(Table 5.7). Diet consistency terms were taken from the national consensus document 

produced by the Irish Association of Speech and Language Therapists (IASLT) and 

Irish Nutrition and Dietetic Institute (INDI) (412). 
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TABLE 5.7 Diet consistency terms used during MASA administration 

Food Fluid 

Original  Modified Original Modified 

Normal Regular Normal Regular 

Soft Soft Thick (nectar) Grade 2 

Modified Soft Minced & moist Thick (honey) Grade 3 

Thick vitaminized diet Smooth/puréed Thick fluid (batter) Grade 4 

NBM (nil by mouth) NPO (nil per oral) NBM NPO 

 

Foods and fluid items used during testing are in Table 5.8. These include gluten- and 

lactose-free alternatives, which were provided in the event of allergy. Fluid modification 

was achieved by using a commercially available thickening agent (‘Nutilis Clear’, 

Nutricia). As Grade 1 fluids cannot be achieved with this product, this consistency was 

excluded from trials.  

 

The IASLT/INDI consensus document used to describe fluid and food consistencies 

for this study provides verbal descriptions of how each consistency should appear. 

These descriptors are nevertheless subjective. As such, food and fluid materials were 

tested using the International Dysphagia Diet Standardisation Initiative (IDDSI) 

framework (413, 414). This framework uses similar terms to the IASLT/INDI document 

to describe foods and fluids. It also provides a practical means to determine whether 

food and fluid consistencies match descriptors and are equivalent. This framework was 

used to ensure that each purée consistency used in the study was equivalent.   
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TABLE 5.8 Products representing diet consistencies 

Consistency Product Name Manufacturer 

Regular (fluid) 

(IDDSI 0) 

Bottled still 

water 

Irish Spring Water Dunnes Stores 

Regular (food) 

(IDDSI 7) 

Digestive 

biscuit 

Boland’s Digestives Jacob Fruitfield 

Food Group 

  Sugar Free Digestive 

Biscuits 

Gullón 

  Gluten Free Digestive Schär 

Smooth/puréed 

(IDDSI 4) 

Custard Deliciously Creamy 

Custard 

Sunny South 

 Yoghurt Petit Filous Yoplait 

  Simply Plain (lactose 

free) 

Alpro 

IDDSI: International Dysphagia Diet Standardisation Initiative score 

 

Food and fluids were at room temperature. For fluid trials, participants were given 

150mls of fluid from an open cup. This volume standardised the amount each individual 

received and permitted the following procedures. Participants were first asked to take 

two sips of fluid, then two large gulps, then to drink the remaining fluid in consecutive 

swallows until the cup was empty. For smooth/purée trials, participants were provided 

with teaspoons and asked to take six spoons. For regular food consistency, 

participants were asked to eat half a biscuit in as many bites and swallows as needed 

to complete this task. No participants required assistance with eating or drinking. 

 

If a participant was observed to have difficulty with foods or fluids, swallow strategies 

were recommended before considering texture modification. Difficulties included 

choking, coughing, or inability to masticate or swallow a bolus. Swallow strategies 

included behavioural and postural modifications. Behavioural modifications involved 

advice like using fluids to moisten a dry bolus for those experiencing dry mouth. An 

example of postural modification is the ‘chin tuck’ manoeuvre, where the shoulders 

remain upright, while the chin is tilted down towards the sternal notch. This has been 

demonstrated to reduce aspiration risk in other populations (81, 415). Those 

individuals requiring swallow strategies were documented. 
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If a participant reported they were unable to swallow a food or fluid as instructed, they 

were asked why. Those who reported swallowing difficulties (e.g. coughing on larger 

fluid volumes) were documented as such. Those who reported non-swallow causes 

(e.g. lack of appetite) were not documented as having swallow difficulties.  

 

5.3.9.5 Functional Oral Intake Scale 

FOIS (316) was used to rate the degree of diet modification experienced by 

participants. This scale describes diet modification on a 1-7 scale (1=no oral intake, 

7=no restrictions). When individuals must ‘avoid specific foods, or liquid items’, they 

are rated FOIS=6 according to the scale. For this study, those that avoided materials 

because of taste changes were considered to meet this criterion. Two sets of FOIS 

scores were recorded. The first was based on participant self-report of current diet. 

The second was based on investigator impression of appropriate diet. Sources that 

informed these ratings are in Table 5.9. According to the tool’s authors, multiple 

sources (e.g. medical notes, self-report, staff reports) are permitted to aid the clinician 

in choosing an appropriate FOIS score (316). 

 

TABLE 5.9 Sources used to determine FOIS ratings   

Participant Self-Report Investigator Impression 

Comments provided by participants 

during study procedures 

Mann Assessment of Swallowing 

Ability  

Open questions (§5.3.9.1) Open questions (§5.3.9.1) 

At study conclusion, investigator 

described impression of current diet 

and confirmed accuracy with 

participants  

 

 

5.3.9.6 Dysphagia Diagnosis 

Following completion of assessment, participants were diagnosed with dysphagia if 

any of the following were true: 

• Self-reported swallowing difficulty during qualitative interview 

• MASA score below cut-off for dysphagia (≤177) 
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• MASA ordinal risk rating for aspiration or dysphagia marked as anything other 

than ‘unlikely’ 

• Swallow strategies required for deglutition 

• FOIS <7  

These criteria were chosen to reflect the multidimensional nature of dysphagia and the 

need for multimodal assessment.  

 

5.3.10 Data Entry 

Data from paper record forms were entered by the lead investigator into Microsoft 

Excel 2013 (Microsoft Corporation, Washington). To ensure accuracy, the lead 

investigator reviewed all entries following data input. An independent examiner was 

then requested to review 10% of data to ensure accuracy. Records belonging to 10% 

of those with dysphagia and 10% of those without dysphagia were selected using a 

random number generator. The independent reviewer compared paper records with 

electronic data and noted discrepancies. There were 8 errors noted amongst 8247 

fields (error rate=0.1%). Where fields were automatically generated by the use of 

formulas (e.g. BMI, mGPS), test cases were used to ensure accuracy of output. 

 

5.3.11 Data Analysis 

Statistical analysis was conducted using SPSS 25.0 (IBM Corporation, New York) and 

Minitab 17 (Minitab Inc., Pennsylvania). All test assumptions were observed. For 

prevalence data, descriptive statistics and a one-proportion test were used. 

Significance for inferential statistics was set at α=0.05. Binary logistic regression was 

used to identify dysphagia predictors. Significant associations were identified by 

univariate analysis. These were then combined in a multivariate model. A saturated 

model was created. Predictors were removed iteratively from the model, taking the 

least predictive factor out at each step. R2 adjusted, Akaike Information Criterion, and 

Goodness of Fit tests were evaluated at each iteration to determine whether model fit 

improved with predictor removal, or whether re-insertion into the model was preferred. 

A similar approach was taken for ordinal logistic regression, where concordant pairs 

and Pearson values were examined. 

 

Analysis of clinical characteristics data examined risk and severity of both dysphagia 

and aspiration. Since these were ordinal dependent variables, ordinal logistic 
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regression was used. Otherwise, the same procedures as per binary logistic regression 

applied.  

 

Group mean differences (e.g. blood results, body mass indices) were by independent 

sample t-test. For non-normal distributions, enforcement of normality was attempted 

through natural log transformation. Where this failed, the non-parametric Mann-

Whitney U test was used instead.  

 

Qualitative analysis was used to explore responses to questions in §5.3.9.1. The first 

question (‘Can you tell me about any changes to your eating or drinking habits since 

you were diagnosed?’) was examined using inductive thematic analysis frameworks 

described by Attride-Stirling (416), and Braun and Clarke (417).  

 

The second question in §5.3.9.1 was ‘Are there any particular foods or drinks you’re 

avoiding since you’re diagnosed?’. This generated factual responses, which were 

tabulated to determine diet modification trends. As such, inductive content analysis 

was chosen as the analysis framework (418, 419).  

 

For both interview questions, data were examined at a manifest level. This describes 

an approach whereby participants’ statements are taken at ‘face value’, rather than 

interpreted for deeper meaning by the investigator (418). For both analyses, participant 

responses were anonymised, extracted, and imported into NVivo 12 (QSR 

International, Melbourne) for coding. Data were re-read multiple times for familiarity. 

Repeated re-coding was used to explore alternative categories/themes until a final 

framework was achieved.  

 

A blinded researcher with experience in qualitative analysis reviewed classification and 

theme generation for the first qualitative question to improve confirmability. This relates 

to the measure of how objective the researcher is during the analysis process (420). 

For the second question, another researcher with experience in dysphagia 

classification verified accuracy of content analysis. These procedures improved 

reliability (421).  

 

Dependability refers to the ability of another researcher to follow the qualitative inquiry 

process (422). This was ensured by transparent reporting of recruitment procedures, 
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participant demographics, techniques used for coding, and by providing multiple 

examples of basic themes. Descriptions of participant demographics also enable the 

reader to ascertain the generalisability of findings. 

 

For mixed-methods analysis, certain themes from qualitative interview were compared 

with quantitative findings. For example, participants who reported individuals who 

reported dry mouth during qualitative interview were marked as such. This was then 

compared with evidence of dry mouth on OHAT. Triangulation (423) was used to 

determine whether findings in quantitative data were reflected in qualitative data and 

vice-versa. Chi-square analysis was used to generate mixed-methods results where 

triangulation was based on nominal independent and dependent variables. Chapter 9 

discusses triangulation using scores from EAT-10 questions and therefore uses ordinal 

logistic regression. 
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5.4 CONCLUSIONS 

This chapter introduced the epidemiological study designed to profile dysphagia in 

adults with solid malignancies outside the head, neck, and upper GI tract. This included 

additional literature that informed study design and outcomes for each perspective 

examined as part of this thesis. Perspectives are: prevalence and predictors; clinical 

characteristics; nutritional associations; impact. The methodology used to examine 

each perspective was also described. 

 

The next chapter provides results and discussion for the first perspective: dysphagia 

prevalence and predictors. This describes those who are most likely to have a positive 

dysphagia screen within an oncology or palliative care setting, and the factors that 

influence a positive screening result.   
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6 PREVALENCE AND PREDICTORS 

 

6.1 RESULTS 

For readability, percentage values were rounded to the nearest decimal place. 

Percentages less than one were rounded to one. This may lead to rounding errors in 

some instances. Odds ratios were rounded to one decimal place. 

 

6.1.1 Recruitment 

Participant recruitment and engagement at screening and evaluation phases are 

shown in Fig. 6.1. Referral sources identified 472 people with cancer who were eligible 

for study inclusion. Of these, 73 were not in a position to be approached for invitation 

per referral sources. The reasons for this were captured. Of the remaining 399 

individuals referred to the study, 11 declined. Three participants who were referred 

were subsequently deemed unsuitable due to significant cognitive impairment and 

procedures were aborted.  

 

81 individuals had a positive dysphagia screen, but 8 were excluded from further 

evaluation. Six individuals reported prior difficulties with chewing and swallowing that 

had completely resolved, though one reported an ongoing fear of swallowing and so 

continued to take a modified diet. One individual reported that they ‘eat too quickly’ and 

‘don’t like swallowing pills’. Following clarification, this participant confirmed they did 

not have any difficulty swallowing. One person had mouth sores since commencing 

chemotherapy, but clarified that this did not cause any problems with chewing or 

swallowing.  

 

73 individuals proceeded to full swallow evaluation using screening procedures. 10 

answered ‘yes’ to having self-reported swallowing or chewing problems, but had EAT-

10 scores below the cut-off (≥3). 5 denied swallowing or chewing problems, but met 

EAT-10 cut-off. 58 answered ‘yes’ to chewing or swallowing problems and met EAT-

10 cut-off.  
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FIGURE 6.1 Recruitment flowchart 

Eligible Participants

n=472

Invited to Participate

n=399

Not Invited to Participate

n=73

Reasons:

• Cog Imp (n=34)

• Dying (n=22)

• Phys Unwell (n=9)

• Psycho Unwell (n=8)

Participated

n=388

Declined

n=11

Completed Screening

n=385

Positive Screen

n=81
Negative Screen

n=304

Excluded

n=8
Included

n=73

Incomplete Screening

n=3

Reasons:

• Cog imp (n=3)

Completed 

Evaluation

n=73

Incomplete

Evaluation

n=0

LEGEND

• Cog Imp = cognitively impaired

• Dying = actively dying

• Phys Unwell = physically unwell

• Psycho Unwell = psychologically distressed
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6.1.2 Prevalence 

This section uses descriptive statistics to examine dysphagia presence by participant 

demographics and diagnosis. Some factors were associated with dysphagia using 

inferential statistics and were therefore also predictors. These are presented here 

instead of §6.1.3 (‘Predictors’) to reduce repetition. 

 

6.1.2.1 Demographics 

Mean participant age was 66; median 68; range 37-91. Mean number of months since 

diagnosis was 21.5; median 11; range 0-157. Other demographic data are in Table 

6.1. Disease profiles are in Table 6.2. 

 

TABLE 6.1 Participant demographics 

 n= % of 385 

Sex   

Male 230 60 

Female 155 40 

Healthcare Provider   

Private 203 53 

Public 169 44 

Unknown 13 3 

Setting   

Hospice 74 19 

Hospital 311 81 

Location   

Day Hospice 15 4 

In-patient 180 47 

Oncology Day Ward 136 35 

Out-patient 54 14 

Healthcare Team   

Medical Oncology 286 74 

Palliative Care 91 24 

Radiation Oncology 8 2 
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TABLE 6.2 Disease profiles of all included participants 

 n= % of 385 

Disease Extent   

Locoregional 128 33 

Metastatic 257 67 

Primary Cancer Sitea   

Bladder 41 11 

Brain 1 1 

Breast 27 7 

Cervix 1 1 

Cholangiocarcinoma 3 1 

Colorectal 83 22 

Gallbladder 4 1 

Kidney 42 11 

Liver 5 1 

Lung 62 16 

Mediastinum 1 1 

Melanoma 8 2 

Mesothelioma 3 1 

Ovary 20 5 

Pancreas 23 6 

Peritoneal 1 1 

Prostate 60 16 

Sarcoma 4 1 

Testicle 5 1 

Thymus 1 1 

Uterus 6 2 

aTotal primary sites n=401 because of dual primaries in some individuals 
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6.1.2.2 Dysphagia Prevalence 

All 73 individuals who had positive dysphagia screens were later confirmed to have 

dysphagia using diagnostic criteria in §5.3.9.6. A positive screen was therefore 

equivalent to a positive dysphagia diagnosis. Details of diagnostic procedures are 

described in the next chapter. Using a one-proportion test, dysphagia prevalence was 

18.96% (95% CI 15.2-23.2).  

 

6.1.2.3 Sex 

Dysphagia presence was not statistically related to sex (p=0.525).  

 

TABLE 6.3 Dysphagia by sex 

 Prevalence (Dysphagia Group) Prevalence (Whole Set) 

Male 46/73 (63%) 46/230 (20%) 

Female 27/73 (37%) 27/155 (17%) 

Total 73/73 (100%) 73/385 (19%) 

 

6.1.2.4 Age 

Mean participant age was 66 years (SD 12.3). For those with dysphagia, mean age 

was 66.4 years (SD 13.0) and for those without dysphagia it was 66.1 years (SD 12.2). 

Dysphagia was not related to age (p=0.821). 

 

6.1.2.5 Healthcare Provider 

Those with unknown health insurance status (n=13) were disregarded for univariate 

analysis. Participants under public healthcare were significantly more likely to have 

dysphagia (p=0.007), OR 2.1 (95% CI 1.2-3.5).  

 

TABLE 6.4 Dysphagia by healthcare provider 

 Prevalence (Dysphagia Group) Prevalence (Whole Set) 

Public 42/73 (58%) 42/169 (25%) 

Private 28/73 (38%) 28/203 (14%) 

Unknown 3/73 (4%) 3/13 (23%) 
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6.1.2.6 Setting 

Participants under hospice care were more likely to have dysphagia (p=0.002), OR 2.6 

(95% CI 1.4-4.6).  

 

TABLE 6.5 Dysphagia by setting 

 Prevalence (Dysphagia Group) Prevalence (Whole Set) 

Hospice 24/73 (33%) 24/74 (32%) 

Hospital 49/73 (67%) 49/311 (16%) 

 

6.1.2.7 Location 

Patient location was significantly associated with dysphagia presence (p=0.004). Odds 

ratios are in Table 6.6 with reference locations in the left column. Numbers of 

individuals with dysphagia by location are in Table 6.7. 

 

TABLE 6.6 Odds ratios for dysphagia presence by location 

 DW (95% CI) IP (95% CI) OP (95% CI) 

REFERENCE    

DH 5.0 (1.7-10.0) 2.5 (0.8-10.0) 2.5 (0.7-10.0) 

IP 2.6 (1.3-4.9) - - 

OP 2.5 (1.1-5.8) 1 (0.5-2.0) - 

 

 

TABLE 6.7 Dysphagia by location 

 Prevalence  

(Dysphagia Group) 

Prevalence  

(Whole Set) 

Day Hospice 6/73 (8%) 6/15 (40%) 

In-patient 41/73 (56%) 41/180 (23%) 

Oncology Day Ward 14/73 (19%) 14/136 (10%) 

Out-patient 12/73 (3%) 12/54 (22%) 
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6.1.2.8 Healthcare Team 

Since the number of individuals under radiation oncology teams was small (n=8), they 

were combined with those under medical oncology to represent a ‘curative intent’ 

group. Those receiving palliative treatment were significantly more likely than those 

receiving curative treatment to have dysphagia (p=0.004). Odds ratio was 2.3 (95% CI 

1.3-3.9). 

 

TABLE 6.8 Dysphagia by healthcare team 

 Prevalence  

(Dysphagia Group) 

Prevalence  

(Whole Set) 

Medical Oncology 43/73 (59%) 43/286 (15%) 

Palliative Care 27/73 (37%) 27/91 (30%) 

Radiation Oncology 3/73 (1%) 3/8 (38%) 

 

 

6.1.2.9 Disease Extent 

128/385 (33%) had locoregional disease, 257/385 (67%) had metastatic disease. Of 

those with dysphagia, 26/73 (36%) had locoregional disease, 47/73 (64%) had 

metastatic. Dysphagia was not associated with either locoregional or metastatic 

disease (p=0.635). 

 

TABLE 6.9 Dysphagia by disease extent 

 Prevalence (Dysphagia Group) Prevalence (Whole Set) 

Locoregional 26/73 (36%) 26/128 (20%) 

Metastatic 47/73 (64%) 47/257 (18%) 

 

6.1.2.10 Primary Cancer Site 

There were too few individuals with certain primary tumours to conduct analysis on 

every primary site. Only cancers that affected >20 individuals were included for 

analysis. Primary cancers with fewer than 20 individuals were not combined into an 

‘other’ group. While statistically possible, this would be clinically meaningless, since it 

would treat all malignancies as the same. Following advice from a statistical consulting 
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agency, second primary tumours were not included for analysis. The following primary 

sites were included: 

• Bladder (n=39) 

• Breast (n=27) 

• Kidney (n=42) 

• Lung (n=59) 

• Pancreas (n=22) 

• Prostate (n=53) 

 

Primary cancer site was not associated with dysphagia (p=0.288). Table 6.10 gives 

prevalence by primary site. There were 16 participants with second primaries. Second 

primary cancer presence did not predict dysphagia presence (p=0.076). 

 

TABLE 6.10 Prevalence by primary cancer site 

 Prevalence 

(Dysphagia Group) 

Prevalence 

(Whole Set) 

Bladder 3/73 (4%) 3/39 (8%) 

Brain 0/73 (0%) 0/1 (0%) 

Breast 3/73 (4%) 3/27 (4%) 

Cervix 1/73 (1%) 1/1 (100%) 

Cholangiocarcinoma 0/73 (0%) 0/3 (0%) 

Colorectal 18/73 (25%) 18/82 (22%) 

Gallbladder 1/73 (1%) 1/4 (25%) 

Kidney 9/73 (12%) 9/42 (21%) 

Liver 0/73 (0%) 0/4 (0%) 

Lung 15/73 (21%) 15/59 (25%) 

Mediastinum 1/73 (1%) 1/1 (100%) 

Melanoma 1/73 (1%) 1/8 (13%) 

Mesothelioma 3/73 (4%) 3/3 (100%) 

Ovary 1/73 (1%) 1/20 (5%) 

Pancreas 4/73 (6%) 4/22 (18%) 

Peritoneal 0/73 (0%) 0/1 (0%) 

Prostate 10/73 (14%) 10/53 (19%) 

Sarcoma 1/73 (1%) 1/4 (25%) 

Testicle 1/73 (1%) 1/5 (20%) 

Thymus 1/73 (1%) 1/1 (100%) 

Uterus 0/73 (0%) 0/5 (0%) 
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6.1.3 Predictors 

Dysphagia predictors are examined below. For descriptive statistics, means and 

standard deviations are generally preferred when data are continuous, normally 

distributed, and show a wide range. Median and interquartile range are generally 

preferred when data are categorical or discrete, non-normally distributed, or have a 

narrow range. 

 

6.1.3.1 Cognition 

Cognitive function was measured by 4 A’s Test. No participant scored more than 4 on 

this test. Numbers of individuals who scored 1-4 were not sufficient to perform an 

analysis of each score separately (Figure 6.2). Median 4AT score for both those with 

and without dysphagia was 0 (IQR=0-0). Participants were therefore categorised for 

statistical analysis as ‘impaired’ (score ≥1) or ‘not impaired’ (score=0) per the test 

manual.  

 

 

FIGURE 6.2 Distribution of 4AT scores 

 

Using this method, dysphagia presence was associated with impaired cognition 

(p=0.03), odds ratio 2.5 (95% CI 1.1-5.4). 
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6.1.3.2 Performance Status 

Of n=73 with dysphagia, ECOG-PS scores from 0-4 were represented respectively by 

7% (n=5), 36% (n=26), 33% (n=24), 18% (n=13), and 7% (n=5). Of n=312 without 

dysphagia, values were 22% (n=67), 50% (n=157), 14% (n=44), 12% (n=38), and 2% 

(n=6). ECOG-PS was highly significant for dysphagia presence (p<0.001). Odds ratios 

for each level of ECOG-PS are in Table 6.11, with reference levels in the left column. 

These show that increasing ECOG-PS score is associated with increased dysphagia 

odds. 

 

TABLE 6.11 Odds ratios for dysphagia presence by ECOG-PS score 

 0 (95% CI) 1 (95% CI) 2 (95% CI) 3 (95% CI) 

REFERENCE     

1 2.2 (0.8-6.0) - - - 

2 7.3 (2.6-20.6) 3.3 (1.7-6.3) - - 

3 4.6 (1.5-13.8) 2.1 (1.0-4.4) 0.6 (0.3-1.4) - 

4 11.2 (2.5-49.8) 5.0 (1.4-17.7) 1.5 (0.4-5.5) 2.4 (0.6-9.3) 

 

 

6.1.3.3 Quality of Life 

A boxplot of QoL scores is in Figure 6.3. For dysphagic individuals, median QoL was 

5 (IQR 3-7.5), for non-dysphagic individuals it was 7 (IQR 5-8). Since QoL was 

measured on an 11-point scale (0=worst, 10=best), not enough data points were 

accrued to treat each score as a separate level of categorical variable for inferential 

analysis. Instead, QoL was treated as a continuous variable. QoL was significantly 

associated with dysphagia presence (p=0.002). Each point decrease in QoL score 

increased dysphagia odds of 1.1 (95% CI 1.1-1.3). Treating QoL as a continuous 

variable, those with dysphagia had a mean QoL score of 5.2 (SD 2.9). Those without 

had a mean of 6.2 (SD 2.3).  

 

Since a swallow-related QoL measure was not used, two further analyses were 

conducted to determine whether this was influenced by other disease factors. Using 

ordinal logistic regression, worse performance status was associated with worse QoL 

(p<0.001). Disease extent (locoregional or metastatic) was not associated with QoL 

(p=0.378).  
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FIGURE 6.3 Distribution of QoL scores by dysphagia presence. *Outlier 

 

6.1.3.4 Aerodigestive Symptoms 

Of n=73 with dysphagia, 12% (n=9) had no aerodigestive symptoms, 29% (n=21) had 

1, 23% (n=17) had 2, 21% (n=15) had 3, and 15% (n=11) had 4. Of the n=312 non-

dysphagics, values were 39% (n=122), 32% (n=99), 19% (n=58), 6% (n=19), and 4% 

(n=14) respectively. The presence of aerodigestive cluster symptoms and their ability 

to predict dysphagia presence are in Table 6.12.  

 

TABLE 6.12 Dysphagia by aerodigestive symptoms 

Symptom p-value Odds Ratio 95% CI 

All symptoms 0.003 3.8 1.6-8.7 

Any symptom <0.001 4.57 2.2-9.5 

Cough <0.001 2.1 2.1-6.0 

Dysphonia <0.001 2.8 1.6-4.7 

Dyspnoea 0.003 2.2 1.3-3.7 

Wheeze <0.001 2.7 1.6-4.7 
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6.1.3.5 Adverse nutritional symptoms 

Of n=73 dysphagics, number of reported nutritional symptoms from 0-5 were: 12% 

(n=9), 15% (n=11) 15% (n=11), 5% (n=17), 5% (n=18), and 3% (n=9) respectively. Of 

n=312 non-dysphagics these were: 31% (n=97), 23% (n=71), 18% (n=56), 15% (n=48), 

9% (n=28), and 4% (n=12). Participants who self-reported adverse nutritional 

symptoms were at risk of dysphagia (Table 6.13). The exception to this was vomiting, 

which was marginally above the cut-off for statistical significance.  

 

TABLE 6.13 Dysphagia by adverse nutritional symptoms 

Symptom p-value Odds Ratio 95% CI 

All symptoms 0.009 3.5 1.4-8.7 

Any symptom 0.001 3.2 1.5-6.7 

Anorexia <0.001 3.9 2.2-6.8 

Early satiety 0.015 1.9 1.1-3.2 

Nausea <0.001 2.9 1.7-4.8 

Taste changes <0.001 2.52 1.5-4.2 

Vomiting 0.057 1.9 1.0-3.6 

 

 

6.1.3.6 Availability of height and weight data 

Height and weight data were not consistently reported in participants’ medical record. 

Availability of documented information by site are in Tables 6.14, 6.15, 6.16. Chi-

square analysis yielded significant differences in availability of documented measures 

by site. This was p<0.001 for weight six months ago (6-month weight), current weight, 

and height. 

 

TABLE 6.14 Documented 6-month weight by site 

 Absent Present All % Success 

Beacon 67 48 115 42 

OLH&CS 74 0 74 0 

Tallaght 133 63 196 32 

TOTAL 274 111 385 29 
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TABLE 6.15 Documented current weight by site 

 Absent Present All % Success 

Beacon 36 79 115 69 

OLH&CS 73 1 74 1 

Tallaght 86 110 196 56 

TOTAL 195 190 385 49 

 

 

TABLE 6.16 Documented height by site 

 Absent Present All % Success 

Beacon 19 96 115 83 

OLH&CS 74 0 74 0 

Tallaght 80 116 196 59 

TOTAL 173 212 385 55 

 

Height and weight data were not routinely taken in the hospice setting. Measurements 

used by this study that rely on these values are more dependent on self-report when 

participants were in hospice. This had an effect on the ability to diagnose cachexia. It 

was significantly less likely that a diagnosis could be established for those in hospice 

versus hospital (p<0.001), odds ratio 3.2 (95% CI 1.9-5.4). 

 

Participants’ ability to self-report their height and weight also varied by setting. There 

was no significant difference between settings in ability to provide self-reported height 

(p=0.078). This was not the case for 6-month weight (p=0.043) or current weight 

(p=0.014). Tables 6.17 and 6.18 demonstrate poorer ability to self-report 

measurements in hospice participants. 

 

TABLE 6.17 Self-reported 6-month weight by site 

 Absent Present All % Success 

Beacon 18 97 115 84 

OLH&CS 23 51 74 69 

Tallaght 46 150 196 77 

TOTAL 87 298 385 77 
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TABLE 6.18 Self-reported current weight by site 

 Absent Present All % Success 

Beacon 25 90 115 78 

OLH&CS 27 47 74 64 

Tallaght 39 157 196 80 

TOTAL 91 294 385 76 

 

6.1.3.7 Reliability of height and weight data 

Weight measurements are integral to several analyses within this study. Information 

on participant height and weight were collected from self-report and clinical records. 

Where clinical records were available, these were preferred. Since two sources were 

used, an analysis was conducted to determine whether these differed significantly.  

 

80 individuals had both self-reported and documented measurements of weight six 

months prior to study participation. These are compared in Figure 6.4. Using 

histograms and Shapiro-Wilk, both sets were non-normal. Both became normal 

following log transformation. By independent samples t-test, there was no significant 

difference between self-reported and documented 6-month weights (p=0.688). Group 

differences are in Table 6.19.  

 

 

FIGURE 6.4 Scatterplot of documented versus self-reported 6-month weight  

 

1 501251007550

150

125

100

75

50

Documented 6-month Weight

S
e

lf
-r

e
p

o
rt

e
d

 6
-m

o
n

th
 W

e
ig

h
t



 180 

TABLE 6.19 Differences in self-reported vs. documented 6-month weight 

 Self-Reported (kg) Documented (kg) Difference 

Mean (SD) 82 (19.8) 83 (19.3) ±1 (0.5) 

SE Mean 2.2 2.2 0 

Lower 95% CI 77.6 78.7 ±1.1 

Upper 95%CI 86.4 87.3 ±1.1 

 

The same procedures were conducted for 138 individuals who could self-report their 

current weight and had this documented. Figure 6.5 shows a scatterplot of differences. 

Statistically, there was no significant difference (p=0.706) between these. Raw 

differences are in Table 6.20.  

 

 

FIGURE 6.5 Scatterplot of documented versus self-reported current weight  
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TABLE 6.20 Differences in self-reported vs. documented current weight 

 Self-Reported (kg) Documented (kg) Difference 

Mean (SD) 78.1 (17.6) 78.7 (17.3) ±0.6 (0.3) 

SE Mean 1.5 1.5 0 

Lower 95% CI 75.1 75.8 ±0.7 

Upper 95%CI 81 81.6 ±0.6 

 

There were 189 individuals with both self-reported and documented heights. 

Comparisons between these are in Figure 6.6. No statistical difference was found 

between groups (p=0.557). Differences are in Table 6.21. 

 

FIGURE 6.6 Scatterplot of documented versus self-reported height  

 

TABLE 6.21 Differences in self-reported vs. documented height 

 Self-Reported (cm) Documented (cm) Difference 

Mean (SD) 171.4 (10.0) 169.8 (13.1) ±1.6 (3.1) 

SE Mean 0.7 1 ±0.3 

Lower 95% CI 170 167.9 ±2.1 

Upper 95%CI 172.9 171.7 ±1.2 
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While group level differences were not statistically significant, it was possible that 

clinically significant effects existed at an individual level. To test this, each participant’s 

data were examined to see whether cachexia diagnosis changed depending on use of 

self-reported versus documented information. This was possible in 51 cases. 7/51 

(14%) had a difference in diagnosis depending on data source. Of these, 4/51 (8%) 

were diagnosed with cachexia based on documentation; 3/51 (6%) based on self-

report. This implies a 6-8% error rate in cachexia diagnosis in this study. 

 

6.1.3.8 Body Mass Index (BMI) 

333 participants had data on current BMI. Median BMI for those with dysphagia was 

25.6kg/m2 (IQR 21.3-29.7), and 26.6kg/m2 (IQR 23.3-29.6) for those without 

dysphagia. BMI data were examined for association with dysphagia presence by 

independent samples t-test. Data were non-normally distributed. Log normality could 

not be achieved for the dysphagic group, so the non-parametric Mann-Whitney U test 

was used on the raw data. Group differences in BMI between those with and without 

dysphagia were not significant (p=0.202).  

 

6.1.3.9 Percentage weight loss 

Mean percentage weight loss for those with dysphagia was 6.4% (SD 10.2) and was 

2.0% (SD 7.9) for those without. Those with dysphagia were significantly more likely to 

have a greater percentage weight loss within the last six months (p=0.003). Each 

percentage increase in weight loss corresponded to increased dysphagia odds of 1.1 

(95% CI 1.0-1.1). 

 

6.1.3.10 Cachexia 

Cachexia diagnosis could be established for 289 individuals. There were 93/289 (32%) 

with cachexia. Of those, 20/93 (22%) had dysphagia. Cachexia and dysphagia 

presence were associated (p=0.033), odds ratio 2.1 (95% CI 1.1-4.0). 

 

6.1.3.11 Time since diagnosis 

Time since diagnosis was used as a marker of disease progression. Mean time since 

diagnosis for those with dysphagia was 24.1 months (SD 30.2) or 2.2 years (SD 3.0). 

For those without dysphagia it was 20.9 months (SD 25.8) or 2.0 years (SD 3.2). Time 
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elapsed was not associated with dysphagia presence when examined in months 

(p=0.382) or years (p=0.622). 

 

6.1.3.12 Metastases 

The number of distant metastases an individual had was used to mark progression. 

Number of metastases for n=73 with dysphagia from 0-5 respectively were: 36% 

(n=26), 44% (n=32), 14% (n=11), 4% (n=3), 1% (n=1), 1% (n=1). For n=312 non-

dysphagics they were: 33% (n=102), 43% (n=135), 17% (n=54), 5% (n=16), 1% (n=3), 

0% (n=0). This was not significantly associated with dysphagia presence (p=0.876). 

 

6.1.3.13 Comorbidities 

Those with dysphagia had a median of 3 co-morbidities (IQR 2-5). Those without 

dysphagia had a median of 2 (IQR 1-4). An increasing number of comorbidities was 

predictive of dysphagia (p=0.001). Each additional comorbidity increased dysphagia 

odds by 1.2 (95% CI 1.1-1.4). 

 

6.1.3.14 Cancer Treatments 

Chemo-, radio-, targeted, and hormonal therapies were examined for dysphagia 

relationships. Radiotherapy was divided into radiotherapy to the head, neck, or 

oesophagus (‘HNO’), and radiotherapy to other sites (‘Other’). HNO only included 

treatments targeting these structures for disease management. For example, those 

who had radiotherapy to the lung were not considered to have had exposure to the 

oesophagus, though this could not be ruled out. HNO radiotherapy was treatment to 

the head or neck (including cervical spine), except the brain.  

 

Treatments were investigated by several means. First, any history of a treatment 

approach was examined, regardless of whether it was part of a multimodal approach, 

e.g. chemotherapy alone, chemoradiotherapy, chemotherapy plus targeted therapy, 

etc. Next, current cancer treatment using that approach was examined, regardless of 

multimodal treatment or not. These are in Table 6.22. 

 

After this, any history of a treatment approach was examined, but excluding other 

treatments, i.e. chemotherapy alone, radiotherapy alone, targeted therapy alone, 

hormonal therapy alone. Finally, current treatment with only that modality was 



 184 

examined, excluding any history of treatment with any other modality, excluding any 

history of treatment with any other modality, excluding any history of treatment with 

any other modality (Table 6.23). 

 

TABLE 6.22 Association between cancer treatment and dysphagia (as a solo or 

combined treatment) 

 p-value OR 95% CI 

Any chemotherapy 0.384 0.79 0.5-1.3 

Current chemotherapy 0.065 0.6 0.3-1.0 

Any HNO radiotherapy 0.01 9.0 1.6-50 

Current HNO radiotherapya - - - 

Any other radiotherapy 0.162 1.5 0.9-2.5 

Current other radiotherapy 0.355 0.5 0.1-2.3 

Any targeted therapy 0.439 0.8 0.5-1.4 

Current targeted therapy 0.2 0.7 0.3-1.3 

Any hormonal therapy 0.952 1.0 0.5-2.1 

Current hormonal therapy 0.437 0.7 0.3-1.7 

HNO=Head, neck, oesophagus. aInsufficient sample size to examine. Odds represent 

treatment present. 

 

TABLE 6.23 Association between current cancer treatment and dysphagia 

(solo treatment only) 

 p-value OR 95% CI 

Any chemotherapy 0.107 0.4 0.2-1.2 

Current chemotherapy 0.038 0.4 0.1-1.0 

Any HNO radiotherapya - - - 

Current HNO radiotherapya - - - 

Any other radiotherapy 0.748 1.3 0.3-4.9 

Current other radiotherapya - - - 

Any targeted therapy 0.877 0.9 0.3-2.7 

Current targeted therapy 0.433 0.6 0.2-2.0 

Any hormonal therapy 0.480 0.6 0.2-2.2 

Current hormonal therapy 0.389 0.4 0.05-3.7 
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HNO=Head, neck, oesophagus. aInsufficient sample size to examine. Odds represent 

treatment present. 

 

Table 6.22 suggests that any history of radiation therapy to the head, neck, or 

oesophagus is significantly associated with greater odds of dysphagia presence. Table 

6.23 finds that current chemotherapy as a solo treatment is associated with reduced 

odds of dysphagia.  

 

Analysis was conducted to examine whether treatment with oxaliplatin-based 

chemotherapy is associated with dysphagia presence. Any history of treatment with 

oxaliplatin (n=60) was not associated with dysphagia (p=0.358), nor was current 

treatment (n=48, p=0.14). Determining the association between dysphagia and 

oxaliplatin-based chemotherapy with reference to the entire cohort may be 

unreasonable. Such an analysis treats all participants equally. In reality, the profile of 

individuals undergoing chemotherapy may be quite different to those receiving other 

treatments, or no treatment at all. The analysis was therefore repeated with those 

undergoing chemotherapy (n=142). Compared to those receiving any type of 

chemotherapy, those with a history of oxaliplatin treatment were no more likely to have 

dysphagia (p=0.143). By contrast, those under active oxaliplatin treatment were more 

likely to have dysphagia (p=0.048), odds ratio 2.2 (95% CI 1.0-4.6). Since oxaliplatin 

is most commonly used for colorectal cancer treatment, analysis was repeated for 

those with primary colorectal malignancy (n=82). Oxaliplatin treatment was not 

predictive of dysphagia for those with any history of oxaliplatin treatment (p=0.514), 

nor for those currently undergoing treatment (p=0.206).  

 

6.1.3.15 Inflammatory response markers 

Independent samples t-tests were used to examine group mean differences between 

dysphagic and non-dysphagic individuals for: neutrophils, lymphocytes, albumin, CRP. 

These were also categorised as ‘high’, ‘low’, or ‘normal’.  

 

Neutrophils and lymphocytes were combined to form the NLR; albumin and CRP to 

form the mGPS. During data collection, it became evident that only in-patients within 

Beacon Hospital had CRP ordered as part of routine blood work. For all others, CRP 

was ordered only if there was clinical need (e.g. to check for infection). This would bias 

results, since CRP was more likely to be elevated if there was clinical suspicion of an 
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inflammatory process. As such, analysis of CRP and mGPS was only performed on in-

patients from Beacon Hospital. 

 

Group mean differences between dysphagic and non-dysphagic individuals were as 

follows. There was an insufficient sample size to examine CRP. Albumin levels were 

non-normal and normality could not be enforced, so Mann-Whitney U was used. There 

was a significant difference in albumin means (p=0.029), where dysphagic participants 

had lower mean albumin (32.5g/L, SD 7.1, 95% CI 30.7-34.2) than non-dysphagic 

(34.5g/L, SD 7.5, 95% CI 33.6-35.4). Neutrophils were log normal. Mean neutrophils 

for dysphagic individuals was 6.4x109/L (SD 5.0, 95% CI 5.1-7.6) and for non-

dysphagic individuals it was 5.5x109/L (SD 5.1, 95% CI 4.9-6.1). There was no 

difference between these groups on t-test (p=0.151). Mean lymphocytes for the 

dysphagic group was 1.3x109/L (SD 0.8, 95% CI 1.1-1.5) and for the non-dysphagic 

group it was 1.4x109/L (SD 0.7, 95% CI 1.3-1.5). Lymphocytes were non-normal and 

log normality could not be enforced. Mann-Whitney U showed no significant difference 

in means (p=0.245). 

 

Categorical variables were examined. High CRP was not associated with dysphagia 

(p=0.285). Hypoalbuminaemia was almost significant (p=0.055), where low albumin 

was associated with a 1.7 (95% CI 1.0-3.0) odds of dysphagia. mGPS could only be 

determined in 33 individuals, three of whom had a rating of 0, and one of whom had a 

rating of 1. Statistical analysis was therefore not possible. Neutrophilia was not 

associated with dysphagia (p=0.351), nor was lymphopenia (p=0.347). NLR was not 

associated with dysphagia (p=0.543). 

 

6.1.3.16 Summary of predictors 

Significant predictors of dysphagia presence from univariate analysis are summarised 

in Table 6.24. This does not include predictors that only apply to subpopulations (e.g. 

oxaliplatin treatment in those receiving chemotherapy).  
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TABLE 6.24 Significant predictors from univariate analysis (in order of 

significance) 

Predictor p-value Level Odds Ratio 

Anorexia <0.001 Present 3.9 

Cough <0.001 Present 2.8 

Dysphonia <0.001 Present 2.8 

ECOG-PSa <0.001 - - 

Nausea <0.001 Present 2.9 

Taste changes <0.001 Present 2.5 

Wheeze <0.001 Present 2.7 

No. of comorbiditiesb 0.001 Increase 1.2 

Setting 0.002 Hospice 2.6 

Quality of lifeb 0.002 Worse 1.1 

Dyspnoea 0.003 Present 2.2 

% Weight lossb 0.003 Increase 1.1 

Locationa 0.004 - - 

Healthcare team 0.004 Palliative 2.3 

Healthcare provider 0.007 Public 2.1 

Any HNO radiotherapyc 0.01 Present 9.0 

Early satiety 0.015 Present 1.9 

Cognition 0.03 Impaired 2.5 

Cachexia 0.033 Present 2.1 

aPredictor with various levels and odds ratios, therefore not replicated here.  

bOdds Ratio per point increase in the direction indicated by Level.  

cAny history of radiotherapy to the head, neck, or oesophagus. 

 

6.1.3.17 Multivariate analysis 

Predictors were combined to form a saturated model. Percentage weight loss and 

cachexia were excluded from the model, since data on these were not available for 

each participant. Using procedures in §5.3.11, 14 model iterations were performed until 

best fit and best predictive value were achieved. Model fit attributes are in Table 6.25. 

Variables and significance are in Table 6.26. 
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TABLE 6.25  Model fit attributes 

Attribute Value Meaning 

R2 Adjusted 17.08% Model explains 17.08% of contribution to 

dysphagia presence 

Akaike Information 

Criterion 

319.09 A measure of how well the model fits, relative 

to how complex the model is. Lower values 

better. Saturated model was 320.08. Revised 

model has better fit, while being more 

parsimonious.  

Hosmer-Lemeshow 

(Goodness of Fit) 

0.105 Non-significant p-value indicates model is 

good fit 

 

 

TABLE 6.26  Best multivariate model (in order of significance) 

Variable p-value Level Odds Ratio 95% CI 

Cough 0.006 Present 2.4 1.3-4.6 

Nausea 0.016 Present 2.2 1.2-4.1 

ECOG-PSa 0.019 1 vs 0 

2 vs 0 

3 vs 0 

4 vs 0 

1.1 

3.7 

1.1 

3.5 

0.4-3.3 

1.1-12.1 

0.3-4.3 

0.6-21.6 

No. Comorbidities 0.059 - - - 

Locationb 0.063 - - - 

Taste changes 0.068 - - - 

Setting 0.076 - - - 

Healthcare team 0.088 - - - 

Dysphonia 0.093 - - - 

Anorexia 0.099 - - - 

RT HNOc 0.1 - - - 

aOther levels omitted for brevity 

bOdds ratios vary depending on levels compared. Non-significant, so unlisted. 

cAny history of radiotherapy to the head, neck, or oesophagus 
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By multivariate regression analysis, dysphagia is most likely to occur in those who have 

poorer performance status, cough, and nausea.  

 

6.1.4 Non-referred and Excluded Patients 

Figure 6.1 shows 73 individuals excluded from study consideration by the referral 

source. Three further participants were excluded during screening due to cognitive 

impairment. Of these individuals, n=39/76 (51%) were female, 37/76 (49%) were male. 

Mean age was 70 (SD 13). 21/76 (28%) had locoregional disease, 55/76 (72%) had 

metastatic. Primary sites of non-referred and excluded participants are in Table 6.27. 

 

TABLE 6.27 Primary cancer sites of non-referred and excluded participants 

 n= % of 76 

Bladder 7 9 

Brain 3 4 

Breast 11 14 

Cervix 1 1 

Cholangiocarcinoma 2 3 

Colorectal 14 18 

Kidney 6 8 

Liver 2 3 

Lung 16 21 

Melanoma 2 3 

Mesothelioma 2 3 

Ovary 3 4 

Pancreas 3 4 

Prostate 4 5 

 

Functional Oral Intake Scale (FOIS) scores were generated for these individuals. 

Reports from healthcare attendants, nursing staff, and medical records were used to 

inform scoring. Data were unavailable for one person, as staff were unaware of diet 

regimen. Anyone with FOIS<7 was considered dysphagic. Based on this criterion, 

prevalence was 43/75 (57.3%, 95% CI 45.4-68.7). Prevalence by exclusion reason is 

in Figure 6.7.  
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FIGURE 6.7 Dysphagia prevalence in non-referred/excluded patients  

 

Mean age for those with dysphagia was 70.4 years (SD 12.2), and 70 years (SD 13.9) 

for those without. Of those with dysphagia, 12/43 (28%) had locoregional disease, 

31/43 (82%) had metastatic. Of n=43 with dysphagia, number of metastases was from 

0-5. These were represented by 28% (n=12), 47% (n=20), 14% (n=6), 7% (n=3), 2% 

(n=1), and 2% (n=1) respectively. Of n=32 non-dysphagics, these were respectively: 

28% (n=9), 31% (n=10), 31% (n=10), 6% (n=2), 3% (n=1), and 0% (n=0). Dysphagia 

prevalence by primary cancer site is in Table 6.28 (note n=75 as dysphagia status of 

one individual was unknown). Inferential analysis of demographic and medical 

information is in Table 6.29.   
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TABLE 6.28 Prevalence by primary cancer site 

 Prevalence 

(Dysphagia Group) 

Prevalence 

(Whole Set) 

Bladder 6/75 (8%) 3/7 (43%) 

Brain 3/75 (4%) 3/3 (100%) 

Breast 5/75 (7%) 5/11 (45%) 

Cervix 1/75 (1%) 1/1 (100%) 

Cholangiocarcinoma 2/75 (3%) 2/2 (100%) 

Colorectal 9/75 (12%) 9/14 (64%) 

Kidney 2/75 (3%) 2/6 (33%) 

Liver 1/75 (1%) 1/2 (50%) 

Lung 6/75 (8%) 6/16 (38%) 

Melanoma 2/75 (3%) 2/2 (100%) 

Mesothelioma 2/75 (3%) 2/2 (100%) 

Ovary 2/75 (3%) 2/3 (66%) 

Pancreas 3/75 (4%) 3/3 (100%) 

Prostate 4/75 (5%) 4/4 (100%) 

 

TABLE 6.29 Dysphagia associations for non-referred/excluded individuals (in 

order of significance) 

Variable p-value Level Odds Ratio 95% CI 

Exclusion 

Reasona 

0.011 Dying vs CogImp 

Dying vs Other 

Other vs CogImp 

5.9 

3.5 

1.7 

1.7-20.9 

0.8-15.2 

0.5-5.5 

Sex 0.269 - - - 

Setting 0.38 - - - 

Healthcare Team 0.59 - - - 

Age 0.891 - - - 

aInsufficient sample size to examine ‘physically unwell’ and ‘psychosocial distress’ 

separately, so these were combined into ‘other’ category. 

 

Based on this table, individuals who were dying were significantly more likely to have 

dysphagia than any other exclusion criterion. The majority of these (n=16/22, 73%) 
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had FOIS=1. Those who were too physical unwell or psychosocially distressed to 

engage were more likely to have dysphagia than those with cognitive impairment. 

 

If data from non-referred and excluded participants are included with the final data set, 

dysphagia prevalence rises to 25.2% (n=116/460). 

 

6.1.5 Screening Sensitivity and Specificity 

Since no dysphagia screening tools were available for the cohort in question, a screen 

was developed based on self-reported swallowing or chewing difficulties, and EAT-10 

score (191). This appeared to have good specificity. Only 8 individuals were excluded 

following screening. Each of those who were evaluated for dysphagia received a 

confirmed diagnosis.  

 

The sensitivity of the screening tool may have been poor. Field notes taken during 

recruitment recorded that 37/304 (12%) mentioned current difficulties during screening 

procedures, despite negative dysphagia screen. Reported difficulties included chewing 

problems, dry mouth interfering with swallow, pain or pins and needles when 

swallowing, and phagophobia. These participants could not be included in the final 

dysphagia evaluation cohort since they did not meet inclusion criteria. Figure 6.8 

shows FOIS scores of these 37 individuals.  

 

 

FIGURE 6.8 FOIS scores of participants with negative swallow screen but signs 

of dysphagia from field notes 
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Dysphagia screening included a question about whether participants were ‘more aware 

of your swallow’ since their cancer diagnosis (§5.3.8.5). This was included in the event 

that participants denied overt swallowing problems. Since swallowing deficits were 

concretely reported, this was not pursued. ‘Being more aware of your swallow’ was 

significantly associated with a positive dysphagia screen (p<0.001, χ2=124.286). 

Swallow awareness and the presence of self-reported difficulties in the 37 individuals 

who had negative screens was also examined. These were significantly associated 

(p<0.001, χ2=15.533).  
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6.2 DISCUSSION 

This chapter sought to capture the prevalence and predictors of dysphagia in a sample 

frame of adults with solid malignancies outside the head, neck, and upper GI tract. 

These were individuals from hospital or hospice who engaged with day hospice, in-

patient, oncology day ward, and out-patient services.  

 

6.2.1 Prevalence 

Overall dysphagia prevalence was 19%. Hospice care prevalence was 32%, while 

hospital care was 16%. It was 30% for those under palliative care teams and 16% for 

those under medical or radiation oncology. Since those under hospice and palliative 

care services are more likely to be closer to death, these figures lend credence to 

previous studies suggesting that dysphagia occurs more frequently towards end-of-life 

(182, 194).  

 

Dysphagia prevalence was higher amongst those not referred to the study, mainly due 

to them ‘actively dying’ (§6.1.4). For these, dysphagia was assumed by virtue of FOIS 

score. In reality, such individuals experience reduced intake and eating desire. They 

may also experience depressed alertness or consciousness that may necessitate NPO 

status. Since this is a natural part of the dying process, future research could involve 

nursing staff to document whether individuals who are dying are alert and unable to 

swallow, have reduced desire to eat and drink, or are not alert enough for feeding. 

 

6.2.2 Sampling 

This study was strengthened by the diversity of individuals recruited as its sampling 

frame. Participants were sampled from three settings. Public and private healthcare 

were represented, along with a balance of locoregional and metastatic disease. Age 

profiles were varied. There was a slight predominance of males in the study, but 

females were well-represented. The study included those at various points in the 

disease trajectory from diagnosis to end-of-life. As such, this study’s findings are 

applicable to most patients seen in hospital and hospice settings. 

 

A wide variety of primary cancer sites were also recruited. The top cancer sites in this 

study were: colorectal, lung, prostate, kidney, and bladder. This differs slightly from 

national prevalence statistics. Excluding non-solid tumours, the most common cancers 
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in Ireland are: breast, prostate, colorectal, melanoma, lung (424). Differences in 

sampling are partly due to site selection and medical teams. For example, the majority 

of those in Ireland with lung cancer are referred to St. James’s Hospital, as this is one 

of few rapid access centres and treatment centres for lung cancer. Since this was not 

a recruitment site, lung cancer numbers may be reduced here by comparison with 

national averages. 

 

Consultants who engaged with this study had clinical interests in certain cancer types. 

In some instances, clinical trials involving particular cancers were being conducted, so 

individuals with that cancer were more likely to be available. In one setting, the 

consultant who specialised in breast cancer management declined study involvement, 

so this malignancy was under-represented. 

 

6.2.3 Disease status as a predictor 

Analysis of dysphagia predictors was used to determine which groups of participants 

were most likely to have swallowing difficulties. Both prevalence data and inferential 

statistics describe hospice and palliative care as risk factors for dysphagia. This 

supports the hypothesis stated at the beginning of this study that dysphagia is more 

common in those with advanced disease. Contrary to that, multiple markers of disease 

progression were non-significant. Those with greater time since diagnosis, metastatic 

disease, greater numbers of distant metastases, and worse NLR were no more likely 

to have dysphagia than their counterparts.  

 

6.2.4 Cluster symptoms as predictors 

Dysphagia was strongly associated with other symptoms. On univariate analysis, it 

was predicted by other aerodigestive cluster symptoms. This was unsurprising given 

previous research on this topic (21), but this research reaffirms this relationship using 

improved dysphagia measurement. It was also strongly associated with nutritional 

cluster symptoms. Previous work has shown dysphagia to be associated with vomiting 

in the first months of diagnosis (184). This relationship was marginally beyond 

significance here. Anorexia and taste changes have been found to cluster with 

dysphagia in another study (425), similar to findings here.  
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Cancer symptom clusters may or may not share a common pathophysiology (20). It is 

difficult to identify what pathways may be responsible for the associations between 

dysphagia and other aerodigestive and nutritional cluster symptoms. A previous study 

suggested that dysphagia may group with nutritional symptoms in the anorexia-

cachexia cluster and may be mediated by pro-inflammatory cytokines (425). While 

cytokines were not measured as part of the current study, other measures of 

inflammation were non-significant in those with dysphagia.  

 

It may be the case that autonomic nervous system function holds some role in 

explaining these symptoms. Autonomic dysfunction is present in cancer (426-428). It 

has been associated with anorexia, early satiety, gastroparesis, nausea, and vomiting 

(429-431). The vagus nerve mediates control of the gut-brain axis as part of the 

parasympathetic nervous system and is sensitive to inflammation (432-434). Chronic 

inflammation is thought to disrupt ‘vagal tone’, which is the normal balance between 

sympathetic and parasympathetic functions (435). Thus, chronic inflammation causes 

abnormal vagal tone, which leads to the symptoms described above. The relationship 

between dysphagia and autonomic dysfunction may therefore be explained by 

abnormal vagal tone, since this cranial nerve controls several mechanisms responsible 

for safe swallowing. This includes oesophageal bolus transport, controlled by smooth 

muscle innervation of the vagus (55). Disruptions to the vagus nerve can also lead to 

upper aerodigestive symptoms, such as cough and dysphonia (436). 

 

Another plausible link between dysphagia and other aerodigestive symptoms is 

aspiration of bolus material into the lungs. Glottic insufficiency manifests as dysphonia 

(437) and can predispose an individual to aspiration (438). If aspiration occurs, a cough 

response is normal. Aspiration can also lead to dyspnoea and intrusive breath sounds 

(120, 439).  

 

6.2.5 Dysphagia as a frailty marker in cancer 

Several significant predictors were identified that raise the possibility that dysphagia 

could be a frailty marker in cancer. Swallowing difficulties were associated with 

cognitive impairment, increasing number of co-morbidities, and poorer ECOG-PS. Pre-

existing conditions such as stroke or COPD that are associated with dysphagia were 

not statistically controlled as part of this study. Instead, they were controlled for at the 

design phase, by anchoring questions to the time frame ‘since your cancer diagnosis’. 
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Only one participant reported a premorbid dysphagia, but that individual stated that it 

had become significantly worse since their diagnosis. 

  

Swallowing difficulties were also associated with greater weight loss and cachexia. The 

frailty syndrome includes progressively poorer levels of physical activity and weight 

loss as diagnostic criteria. Cognitive impairment is also associated with frailty (440). 

Both are influenced by inflammation and malnutrition (441). Multimorbidity is also 

common in frail individuals (442). Given the overlap between the symptoms associated 

with frailty and the symptoms associated with dysphagia in this study, it may be that 

dysphagia is part of a frailty syndrome in those with cancer, as in other populations 

(218-220).  

 

Frailty is present in approximately half of those with cancer (443). Since it is associated 

with multiple risk factors and symptoms, it can occur at any stage of disease. This may 

be why markers of disease progression did not demonstrate significance in this study. 

Instead, frailty symptoms and poorer functional status appeared to be more indicative 

of dysphagia presence regardless of disease stage. 

 

6.2.5.1 Other predictive symptoms  

It was surprising to discover that dysphagia was associated with public healthcare 

services. The reason for this is unclear, but a recent review of hospital services across 

Europe shows that those attending public hospitals tend to be older, have riskier 

lifestyles, higher level of comorbidities, and more complications than those who attend 

private settings (444). Another study examined health-seeking behaviours of 

individuals in 34 countries (445). This found that those with better access to healthcare, 

higher educational attainment, and higher income tended to seek help more readily. 

High socioeconomic status is also associated with better overall health (446) and lower 

mortality (447) in those with cancer. It is speculated here that those with private health 

insurance are more likely to be better educated and have higher income. Since waiting 

lists in public services are often long, they may also have more immediate access to 

healthcare.  

 

The influence of patient location on dysphagia presence was varied. Table 6.6 shows 

the odds of having swallowing difficulties depended on whether participants attended 

day hospice, in-patient, oncology day ward, or out-patient services. There was an 
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overall tendency for those in day hospice to have greater dysphagia risk. This may be 

because they were exclusively under palliative care services, where other locations 

included those under medical and radiation oncology. If they were attending the day 

hospice service, they required support to maintain independent living. This would mean 

that they were more likely to be experiencing greater disease burden than patients in 

other locations, which included a mix of both relatively well and unwell patients. It is 

also worth noting that only fifteen individuals were recruited from the day hospice 

service. The significance of this finding may therefore reflect a sampling bias.  

 

Both in-patients and out-patients were more likely than those attending oncology day 

ward to have dysphagia. In-patients were admitted for end-of-life care, management 

of adverse events, and symptom control. Out-patients were usually those who had a 

long-established cancer diagnosis, including those under palliative care. As such, they 

were likely to be more unwell than those attending the oncology day ward for treatment 

with curative intent. Cancer therapies were not associated with dysphagia (except 

radiotherapy to the head, neck or oesophagus). This also explains why oncology day 

ward participants were less likely to have dysphagia. 

 

Quality of life was predictive of swallowing problems. A swallow-related QoL measure 

was not used, so a causal effect between dysphagia and QoL cannot be stated. Two 

further analyses determined that poorer ECOG-PS was associated with poorer QoL, 

while disease extent had no impact. This may suggest that QoL is influenced by 

disease burden. A more in-depth examination of dysphagia and its relationship with 

QoL is in Chapter 9. 

 

6.2.5.2 Predictors from multivariate analysis 

Factors that determined whether an individual was at risk of dysphagia were examined 

by univariate analysis, then inputted into a multivariate model. The differences between 

univariate and multivariate analyses must be interpreted thoughtfully. Multivariate 

analysis considers all significant predictors together. The most robust model as a result 

of these procedures yielded cough, ECOG-PS and nausea as the most significant 

predictors. This does not detract from the importance of findings from univariate 

analysis. It merely suggests that when all factors are considered together, those 

revealed by multivariate analysis are the strongest. It is therefore important to consider 

that any patient attending a hospital or hospice service with the univariate predictors 
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listed in Table 6.24 is still likely to have dysphagia. It is simply the case that amongst 

those individuals, those with cough, nausea, and poor performance status are most 

likely to have swallowing difficulties. 

 

6.2.6 Implications 

The most important outcome of this study is that dysphagia in adults with solid 

malignancies outside the head, neck, and upper GI tract is quite common. This is an 

unusual finding, since tumours were not located in anatomic swallow regions, nor was 

dysphagia apparently related to cancer treatment. It therefore seems likely that most 

healthcare professionals may not give active consideration to dysphagia as a disease 

side-effect in this cohort. This means that dysphagia is liable to be under-recognised 

and under-diagnosed. This is explored in more detail in the next chapter. 

 

Comparison of dysphagia prevalence rates between this study and existing studies in 

Table 2.4 is difficult. Previous studies reported prevalence in those with ‘advanced’ 

cancer, or with mixed disease extent. Advanced cancer can mean that it has reached 

T4 stage (using the TNM rating system), has metastasised, or has resulted in the 

patient moving from curative to palliative treatment. Participants in this study did not 

have TNM stage recorded. It would be uninformative to compare prevalence rates 

obtained using different measurement tools. Nevertheless, dysphagia prevalence here 

was broadly higher than in Table 2.4 for those with mixed disease extent. 

 

Another interesting finding is that dysphagia may be transient. 6/81 (7%) of those who 

had a positive screen reported dysphagia that had resolved. All of these participants 

attributed their problems to previous cycles of chemotherapy or radiotherapy. To 

examine this in more detail, a longitudinal study design would be appropriate. 

Participants could be recruited at diagnosis and monitored to determine dysphagia 

presence, frequency, and severity across the trajectory. This would also allow 

interesting comparison with other cancer symptoms, particularly cluster symptoms. If 

symptoms emerge in a consecutive fashion, this could help to explain a potential 

underlying pathophysiology. For example, if vagal tone is responsible for multiple 

deficits, it may be that smaller nerve fibres are affected soonest, and the tissues 

innervated by these may correspond to the first symptoms to emerge. 
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Another issue raised by this research is that dysphagia co-occurs with adverse 

nutritional symptoms, as well as with cachexia and weight loss. The question is 

therefore raised as to whether patients can adequately discriminate dysphagia from 

other intake-related issues. This may have implications for screening if self-report is 

relied upon. It is also unknown whether dysphagia exacerbates weight loss and 

cachexia. This is explored in Chapter 8.  

 

Since dysphagia appeared to be more heavily associated with disease burden than 

disease progression, it is recommended that further research be conducted in this 

area. The G8 (448) is a screening test for frailty in elderly patients with cancer. It is a 

simple and quick test, with robust diagnostic properties. It would be interesting to 

compare dysphagia presence and severity with G8 measurement. If the hypothesis 

presented here is true, then frailty may be an excellent predictor of dysphagia. 

 

The implications from this study for clinical practice are far-reaching. The foremost 

recommendation is that swallow screening initiatives for those with malignancies 

should be implemented as a matter of priority. Swallow screening involves a healthcare 

professional purposefully checking a patient for potential dysphagia during initial 

assessment, then afterwards as needed. A doctor or nurse typically performs the 

screen, since other healthcare professionals are not usually involved with first patient 

contact.  

 

Not all those with swallowing difficulties are at risk because of them, but the presence 

or degree of risk is unknown until swallow function is evaluated. While no screening 

tools are available for the population under examination here, the multimodal screening 

protocol used in this study appeared effective. It should perhaps be modified to exclude 

those with a resolved dysphagia, but all participants with a positive screen went on to 

have a dysphagia diagnosis, as discussed in the next chapter.  

 

Swallow screening initiatives have been successful in other clinical populations. One 

study examined the value of a bedside tool for a geriatric population (449). Screening 

performed by geriatricians and SLTs had good agreement. It was also successful at 

identifying those at risk of pneumonia during their hospital stay. The implementation of 

a dysphagia screening protocol in the emergency department has been successful at 

preventing pneumonia in stroke (450). Another study of nurse-led dysphagia screening 
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in stroke found that this reduced pneumonia rates and decreased hospital length of 

stay (451).  

 

While the focus of the swallow screening literature is about mortality reduction through 

prevention of aspiration pneumonia, the HSE also recommends routine screening in 

stroke disease to prevent disability (452). It may be argued that disability prevention is 

of paramount importance to those with cancer, since these individuals already 

experience a high degree of disease burden. Dysphagia is associated with reduced 

quality of life both in this study and elsewhere (107, 110, 111), so healthcare providers 

have a duty to ensure that this symptom is recognised and managed in a fast and 

efficient manner. This is especially true for those under hospice and palliative services, 

where the highest dysphagia prevalence occurs, and where the focus of care is on 

relief from distressing symptoms. 

 

6.2.7 Limitations 

The sample for this study was individuals with solid malignancies located outside the 

head, neck, and upper GI tract, who accessed acute hospital and hospice services. 

The generalisability of dysphagia prevalence and predictors data presented here to the 

same population in another setting has some limitations. Per §6.2.2, the representation 

of primary cancer sites in this study compared to national averages was slightly 

different (e.g. breast cancer). In addition, there were small numbers of individuals with 

certain cancer sites. Brain, cervical, mediastinal, peritoneal, and thymic cancers were 

each represented by one participant. It is important to realise that prevalence data 

(Table 6.10) is therefore less reliable for under-represented primary sites, and that the 

ability of primary sites to predict dysphagia (§6.1.2.10) is weakened as a result. This 

could be addressed with a larger sample size, or using stratified sampling.   

 

Findings of statistical significance or non-significance bear contribution from certain 

primary cancer sites (e.g. colorectal) far more greatly than others (e.g. uterine). In 

terms of generalisability, this means that significance and effect sizes are strongly 

influenced by contributions from heavily represented primary sites. This may have 

exaggerated or weakened findings. Consider for example if more individuals with brain 

tumours were recruited. Cognitive and performance status scores may have reached 

even higher statistical significance and effect sizes may have been greater, since brain 

dysfunction would have a profound effect on these domains. By contrast, primary brain 
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tumours rarely metastasise to other organs. This study found that number of distant 

metastases was not significantly associated with dysphagia presence (§6.1.3.12). This 

finding would have become even weaker were more individuals with brain tumours 

included. Since brain tumour symptoms are predominantly cognitive and behavioural, 

the nutritional and aerodigestive symptoms that were significantly predictive of 

dysphagia in this chapter may have ceased to be significant if those with brain tumours 

were the predominant group in the sample.  

 

The non-referral and exclusion of 76 individuals from the study (§6.1.4) may not have 

influenced findings in terms of participant age, disease extent, number of metastases, 

nor sex, since these were not significantly different from the included participants. 

Representation of primary cancer site in both the overall and dysphagic cohort was 

however different between those included in the study and those non-

referred/excluded. Large differences in dysphagia prevalence were observed between 

included and non-included participants for some primary sites. Prevalence in bladder 

cancer doubled from 4-8% in the non-included group, and in brain cancer it increased 

from 0-100%. In the non-included group, it reduced in colorectal cancer from 25-12%, 

in lung cancer from 21-8%, and in prostate cancer from 14-5%. This indicates that 

prevalence and predictors of dysphagia may be influenced by primary cancer site in 

those at end-of-life.  

 

The effects on generalisability of the disparity in primary cancer sites is true of other 

sampling limitations in the study. Fewer individuals were recruited from radiation 

oncology teams than expected. One reason is that only one study site provided this 

service and in that setting, patients were often enrolled in other studies and so not 

referred to this one. Another reason is that those under radiation oncology usually 

attended as day-patients, so referral sources reported reluctance to prolong patients’ 

stay. Had more individuals under these teams been recruited, findings in Tables 6.22 

and 6.23 regarding the associations between radiotherapy and dysphagia may have 

been different. Full analysis of these associations was not possible in this study and 

this could have been addressed by greater recruitment. Those with any history of 

radiotherapy that affected the head, neck, or oesophagus were found to be significantly 

more likely to have dysphagia, but the effect size was perhaps exaggerated by the 

small number of individuals who fit this profile. A greater sample of these individuals 

may have generated more constrained findings. 
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Similarly, there were relatively few individuals recruited from the day hospice service. 

Those attending this service usually have a block of intervention lasting approximately 

six weeks. As such, patient turnover was slow and fewer individuals were available for 

recruitment. These individuals were also more likely to have greater disease burden 

and worse health, meaning that a number of attendees were excluded by referral 

sources. Had more individuals from the day hospice service been included, it is likely 

that dysphagia prevalence would have increased since dysphagia was shown to be 

associated with higher disease burden. The strength of association between dysphagia 

and burden-related predictors (e.g. cognitive function, performance status) would also 

likely have been stronger.  

 

A non-probability sampling method was used, while probability-based sampling is 

preferred for epidemiological studies (453). This was because probability-based 

sampling would have required vastly more resources in terms of both eligible 

participants and time to complete the study.  

 

The screening tools used had limitations in their sensitivity and specificity. Dysphagia 

prevalence reported here may under-represent that true extent of the difficulty. While 

potential dysphagia in those with a negative screen was not systematically 

investigated, 37 participants self-reported difficulties during screening. Since these 

were positively associated with the question about ‘being more aware of your swallow’, 

this may have potential as a screening question and should be investigated in the 

future. This is supported by the fact that the majority of these 37 had an FOIS score 

that was <7. It also raises the fact that a simple conversation about current intake and 

a judgement of dysphagia presence based on clinician-rated FOIS may be a useful 

screening tool.  

 

The TNM rating system (317) was not used for this study. Instead, participants were 

recorded as having locoregional or metastatic disease. The reason was both because 

of the system’s complexity and because not all patients have up-to-date staging carried 

out. TNM data may have more clearly defined the cohort examined here, allowing 

interested clinicians to identify whether results apply to their patients. 

 



 204 

Certain items were excluded from data collection to ensure test procedures were not 

overly time-consuming or burdensome for participants. While these exclusions were 

rationalised, they nevertheless limited the study. One study focus was on the 

relationship between dysphagia and nutritional cluster symptoms. Included in this list 

was taste changes, which were significantly associated with dysphagia. It would have 

been interesting to include smell changes as another symptom during screening. Taste 

and smell integrate cortically to represent flavour. Altered smell perception may 

therefore influence swallowing, but information about smell changes was not collected. 

If both taste and smell were adversely affected, this could represent a pre-

oral/anticipatory phase dysphagia. 

 

Prevalence data about cachexia diagnosis and weight change were presented here. 

Data were missing for some individuals, so the robustness of height and weight 

measures was investigated. The absence of documented measurements for a 

considerable number of individuals limited the ability to use this information in 

multivariate analysis. This is reflective of working practices within each setting. While 

most individuals under oncology have their height and weight recorded to calculate 

treatment requirements, this is not true of palliative care. Those under palliative care 

are usually subject to fewer investigations to reduce impact on their wellbeing. It is 

nevertheless important to monitor patients’ weight to ensure appropriate nutritional 

support.  

 

Fatigue was also not recorded during this study. During study conceptualisation, the 

influence of fatigue on swallowing was considered. Cancer-related fatigue is one of the 

most common and distressing symptoms (454). Fatigue measurement was considered 

for this study. This was to see whether participants became tired during feeding, were 

unable to finish, and therefore experienced reduced intake. To incorporate this would 

have necessitated fatigue measurement during screening. It would also require a 

longer swallow evaluation, perhaps one that included a mealtime assessment. This 

was deemed too time-consuming and burdensome. It would also have limited 

recruitment by excluding out-patients, since meals could not be provided in these 

settings. Fatigue nevertheless remains a potentially strong candidate for influencing 

swallow function. 
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6.3 CONCLUSIONS 

This study provided an accurate dysphagia prevalence in adults with solid 

malignancies outside the head, neck, and upper GI tract. It also identified at-risk 

subgroups. It noted higher prevalence in those under hospice and palliative care. The 

presence of cough, nausea, and worse performance status were the strongest factors 

dysphagia predictors. It was hypothesised at the outset that dysphagia would be most 

common in advanced disease, but it was not associated with disease progression, or 

inflammatory markers. Instead, it is suggested that dysphagia may be symptomatic of 

increased disease burden and may represent part of a frailty syndrome in cancer. 

Further research into the relationship between dysphagia and frailty in those with 

cancer is recommended. 

 

The next chapter examines the clinical characteristics of dysphagia in detail. It profiles 

cranial nerve and oral health function, dysphagia severity, and swallow stages 

affected. 
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7 CLINICAL CHARACTERISTICS 

 

7.1 RESULTS 

Results of comprehensive dysphagia evaluation in 73 individuals are presented here. 

Qualitative, quantitative, and mixed-methods results are reported. For quantitative 

results, descriptive statistics are presented first. A comparative analysis using 

inferential statistics is presented afterwards.  

 

7.1.1 Participant Perspectives 

Appendix 9 contains the global theme and organising themes of the first qualitative 

interview question ‘Can you tell me about any changes to your eating or drinking habits 

since you were diagnosed?’. Appendix 10 describes each organising theme and its 

subordinate basic themes with multiple examples.    

 

Only those organising themes relevant to clinical characteristics of dysphagia are 

presented in this chapter. These were: 

1. My swallowing problems 

2. How I manage my swallowing problems 

3. My mouth is all dried up 

 

Content analysis was conducted on the second interview question ‘Are there any 

particular foods or drinks you are avoiding since you were diagnosed?’.  

 

7.1.1.1 My swallowing problems 

This organising theme captured participants’ descriptions of their varied experiences 

with swallowing problems. Participants reported physical signs of dysphagia (Figure 

7.1). Frequency values refer to the number of times the difficulty was mentioned, rather 

than the number of individuals who mentioned it. Psychosocial and emotional 

responses to swallowing difficulties were captured in a different theme (‘Fear, Blame, 

Loss’) and are discussed in Chapter 9. 

 

The most commonly reported dysphagia sign was bolus material ‘catching and sticking’ 

during swallow. This comprised 34/236 (14%) of all signs within this organising theme. 



 207 

It affected food, drink, and medication. In 5/34 (15%) cases, participants reported being 

frightened, or feeling like they were choking.  

 

P373: When you’re eating and something gets stuck in your throat [points to upper 

oesophageal sphincter] you’re gasping for breath and you’re inclined to get a fright. 

After a while, you get afraid to try new things. The enjoyment goes out of eating. You 

don’t look forward to meal times at all. 

 

More usually, it was reported by participants as bothersome. 

 

P88: I don’t eat meat. It gets stuck in my throat. I’m fed up with chunky meat. I mince 

my meat because it’s easier to get down. 

 

Coughing and choking may be signs of penetration or aspiration. These accounted for 

17/236 (7%) of reported swallowing difficulties. All six instances of choking were 

reported to be caused by foods. Coughing was more common on fluids than foods. No 

participants reported coughing or choking on pills. ‘Going the wrong way’ or ‘going 

against my breath’ may be synonymous with choking or coughing. These were 

mentioned 4 times; twice from food, once from pills. One participant did not mention a 

cause. 

 

Taste and smell changes were mentioned times 32/236 (14%) times and may reflect 

sensory dysfunction. Participants also mentioned other swallowing difficulties that 

appeared to be sensory in nature. There were five instances where participants 

described that they sometimes ‘can’t swallow’. Four participants stated that they would 

sometimes need to abandon eating and take the bolus from their mouth. Poor initiation 

of the swallow reflex arc is sometimes reported by patients as a difficulty ‘triggering a 

swallow’ or ‘getting a swallow going’. As such, one participant was asked whether they 

could not trigger a swallow and responded affirmatively. 
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FIGURE 7.1 Self-reported swallowing problems 
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P128: Sometimes when I eat bread, it’s like it turns to leather. I’ve to take it out of my 

mouth. I can’t swallow it. 

 

P305: I was having a chicken sandwich the other day and I was chewing and 

chewing and chewing and it wouldn’t go down. [CK: Is it like you couldn’t trigger a 

swallow?]. Yeah. I couldn’t trigger a swallow. 

 

‘Discomfort, pain, sores’ was highly varied in its content. Some individuals reported 

mouth ulcers and blisters. Others mentioned that they were sensitive to spicy foods, or 

hot and cold temperatures. Several participants described that dry mouth made 

deglutition painful. A non-specific feeling of a sore mouth or sore throat was also 

reported. Eleven out of eighteen (61%) who described discomfort, pain, or sores were 

on chemotherapy. 

 

7.1.1.2 How I manage my swallowing problems 

Participants frequently described how they cope with swallowing difficulties (Figure 

7.2). The most commonly reported strategy within this organising theme was 

modification of dietary intake. Use of this strategy was reported by 23/91 (25%). This 

often involved breaking down or chewing food very well, crushing tablets, or cutting 

food up into smaller pieces. Participants also reported using butter or sauces to 

moisten food due to dry mouth or hyposalivation. In 4/23 (17%) instances, mechanical 

modification of food to a different dietary consistency was mentioned. This often 

involved mincing or blending food to aid swallowing. 

 

P95: I can’t swallow bigger pieces of food. I need to chop everything up really small. 

 

P131: Big tablets I’d have difficulty thinking of trying to get them down. I crush my big 

tablets. 
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FIGURE 7.2 Self-reported dysphagia management strategies 
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P84: In the beginning I ate baby food because it was easier to get down, it stayed 

down, and it was good for you. 

 

Another commonly employed strategy was avoidance of problematic foods and drinks. 

This mostly concerned tough or chewy foods. Dry foods that were difficult to moisten 

in the absence of saliva were also problematic.  

 

P258: I’m not having solid foods. Mostly liquidy stuff – maybe a few Rice Krispies. 

 

P151: Sometimes dry food goes the wrong way. Now I prefer my food to be wet. 

 

Participants changed how they swallowed. Multiple swallows were reported to aid 

bolus passage. Fluids were often used to aid transit of food and pills. Food was 

sometimes used to help individuals swallow medication. These were considered 

swallow strategies and supported dysphagia diagnosis (§5.3.9.6). 

 

P23: I need to take a drink with bread and pills, which I didn’t used to. I need to do 

lots of swallows and they keep coming back up. 

 

P119: Paracetamol seems to get stuck. It’s not always. Maybe I don’t take enough 

water. I don’t have trouble with any other tablets. [CK: Where do they get stuck?]. 

[Participant points to upper oesophageal sphincter]. Sometimes they come back up 

or lately I get a biscuit to eat to push them down. I normally break them up. 

 

Pacing was also used as a strategy, where participants ate and drank more slowly, or 

took a smaller bolus size. They also reported concentrating on and using caution when 

swallowing. 

 

P179: I take smaller mouthfuls of food. 

 

P187: I go slower when I eat. 

 

P376: When I’m swallowing, I have to clear my throat before I swallow to make room 

for it. I’m conscious of it. Or else things go down the wrong way. 
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Although uncommonly reported, medications sometimes helped swallow function.  

 

P202: Last week I was coughing a lot on drinks, but this week it’s much better on the 

steroids – well I’m putting it down to that. 

 

Two individuals reported using exercises to rehabilitate their swallow.  

 

P307: Things have caught in my throat once or twice. Not lately, but they have. [CK: 

Is it just foods?]. Yeah. That’s only since I had my operation to have my lung out. 

They nicked something on the way down. I had to re-learn how to chew and swallow 

and my voice was gone. 

 

P336: My swallow got lazy. The doctor said I had to keep eating to build my swallow 

muscles up, so I did this exercise programme to build myself up. I swallowed more 

often. For example, when taking three tablets, I would swallow one at a time instead 

of three at once. 

 

There were fifteen reports of diverse strategies to support swallowing. This included 

regurgitating materials that did not complete transit, then attempting to re-swallow 

them. It also included rubbing and massaging the throat or chest. Others reported 

regulating their breathing to avoid coughing on a bolus. Two participants noted that 

enhancing taste or using carbonation improved their swallow. 

 

P96: Food will sometimes go halfway down and I’ll need to bring it back up. 

 

P88: If I drink water or juice too quick, I get a spasm in my throat and cough it back 

up. If pills or food gets stuck in my throat, I have to massage it down [participant rubs 

length of oesophagus from upper oesophageal sphincter down]. Or get it back up. 

P65: I cough when I drink water. I use Mi-Wadi or lemonade and then it stops. 

 

7.1.1.3 My mouth is all dried up 

Participants frequently reported oral and pharyngeal dryness that was described as 

frustrating, severe, and unrelenting. 
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P127: It’s all the time. I’m brushing my teeth every opportunity I get, but it’s not 

helping. [CK: If you take a drink of water, does it come back again straight away?]. 

Yes, very annoying. My tongue is stuck to my teeth. [CK: Does it wake you at night?]. 

Yes, sometimes. 

 

P141: I have quite severe dryness of mouth. 

 

P258: My mouth is getting very dry and sore. Every night I drink loads of water, but it 

gets dry again very fast. 

 

Dryness also commonly affected swallow function. 

 

P264: My mouth is all dried up. It takes away from the taste of the food. 

 

P285: For food, I’ve to take a drink before I swallow to wet my throat and then again 

flush it down after with a drink. 

 

One participant attributed their dry mouth to a change in opioid medication. 

 

P285: My mouth and my throat are very dry in the last couple of days since they 

changed my Oxycontin. 

 

7.1.1.4 Content Analysis 

Participants were asked whether they were avoiding any particular food or drink items 

since they were diagnosed. If they responded affirmatively, they were asked to specify 

what items they avoided and why. This generated three response categories. The first 

was a list of specific items that were avoided. The second was groups of items avoided 

due to a particular characteristic (e.g. chewy or spicy foods). The third category 

contained reasons why participants reported avoiding these items. Responses are 

summarised in Table 7.1.  

 

Meat was most commonly avoided because of difficulties chewing, though three 

participants also reported avoiding it because they had ‘gone off’ or lost their appetite 

for it. 
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P341: Meats, especially tough meats. They take a bit of chewing. 

 

Meat and potatoes caused a sensation of ‘getting stuck’ during swallowing.  

 

P264: Chips or heavy solid foods, like steak. It's the amount of effort involved in 

eating them and that they might get stuck. 

 

Alcohol was avoided because of taste and smell changes. In one instance, a participant 

reported that it made them feel sick. Four individuals avoided non-alcoholic drinks. Two 

of these were due to taste changes, one due to coughing during swallow, and one from 

drinks being too cold. 

 

P10: I used to like a glass of wine, but I've gone off it because of the taste. 

 

P81: Not really. Except soft drinks - they're too cold and they affect my digestive 

system. Water affects me if it's too cold. 

 

Spicy or seasoned foods caused varied problems. Participants avoided gastrointestinal 

upset by cutting them out. They also reported that taste changes made these 

unenjoyable. Some had pain from eating them. 

 

P21: Spicy foods because they hurt my mouth too much. 

 

P307: Indian foods - they're too spicy. I used to love that, but now it's overwhelming. 
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TABLE 7.1 Content analysis of question ‘Are you avoiding any particular foods or drinks since you were diagnosed?’ 

Items Avoided n= Categories Avoided n= Reasons Avoided n= 

Not avoiding anything 24 Tough/chewy foods 10 Othera 18 

Meat 23 Spicy/seasoned foods 8 Catching/sticking 12 

Othera 11 Solids 4 Chewing problems 12 

Potatoes 6 Fizzy drinks 3 Swallowing problems 7 

Bread 4 Dry foods 2 Makes me sick/nauseous/vomit 6 

Fluids: Alcohol 4 Salty foods 2 ‘Gone off it’ 5 

Fluids: Non-alcoholic 4   Taste problems 5 

Fruit 4   Temperature problems 5 

Pills 3   Too much effort involved to eat it 3 

Vegetables (excluding potatoes) 3   Loss of appetite 2 

Crisps 2     

Sweets/chocolate 2     

TOTAL 90 TOTAL 29 TOTAL 80 

aResponses reported only once were categorised as ‘other’ 
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Participants needed to avoid dry foods. This was usually due to insufficient saliva to 

adequately moisten food in the oral cavity. 

 

P264: I wouldn't eat a packet of crisps - it'd be real dry in my mouth and it wouldn't 

get wet and moist. 

 

The most commonly cited ‘other’ reason for avoidance of items was to prevent lower 

gastrointestinal problems. This was reported by those with bowel cancer. 

 

P21: Nuts and pulses because they can cause adhesions for my bowel cancer. 

 

P88: Spicy food and pasta in case it causes issues with my colostomy bag. 

 

P112: Chunks of meat because it's bowel cancer. 

 

When describing why they avoided items, there were also reports of swallow-related 

difficulties, though these were each described only once. 

 

P18: I’m avoiding very cold food and drinks because of the pins and needles feeling. 

 

P65: Water for the reasons I gave. [Participant described coughing on water during 

the first qualitative interview question]. 

 

7.1.2 Cranial Nerves 

43/73 (59%) had cranial nerve deficits (Figure 7.3). Motor deficits in the vagus (CN X) 

and hypoglossal (CN XII) nerves were most common. 

 

7.1.3 Oral Health Assessment Tool 

Mean and median OHAT score were 3/16. Range was 0-11. Common oral health 

features are in Figure 7.4. 
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FIGURE 7.3 Distribution of cranial nerve deficits 
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FIGURE 7.4 Distribution of oral health features 
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7.1.4 Mann Assessment of Swallowing Ability 

Mean MASA score was 190.9 (95% CI 188.8-193). Median was 194. Raw scores were 

used according to test manual procedures to obtain severity ratings for dysphagia and 

aspiration (Figure 7.5). Most participants were in the ‘nil abnormality detected’ 

category; none had ‘severe’ difficulties.  

 

Swallow evaluation was used to inform SLT-rated ordinal risk ratings for dysphagia 

and aspiration (Figure 7.6). Based on swallow trials, n=13/73 (18%) required swallow 

strategies for food, n=24/73 (33%) for fluids, and n=6/73 (8%) for both. In total, swallow 

strategies were required for 31/73 (42%) of the dysphagic group. 

 

MASA manual was used to determine swallow phases affected (Figure 7.7). 
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FIGURE 7.5 MASA dysphagia and aspiration severity ratings corresponding to raw scores 
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FIGURE 7.6 MASA ordinal risk ratings for dysphagia and aspiration based on swallow trials 
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FIGURE 7.7 MASA swallow stages affected 

 

7.1.5 Functional Oral Intake Scale 
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FIGURE 7.8 Recommended diet consistencies based on multimodal swallow 

evaluation 

 

Participants self-reported their preferred food and fluid consistencies. Using 

procedures in Table 5.9, SLT- and participant-generated FOIS ratings were possible. 
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TABLE 7.2 FOIS scores for dysphagic and non-dysphagic individuals 

 Dysphagic 

(SLT-Rated) 

Non-dysphagic 

(Participant-Rated) 

FOIS n= % n= % 

7 19/73 29 283/312 91 

6 41/73 56 23/312 7 

5 10/73 14 4/312 1 

4 - - 2/312 1 

3 1/73 1 - - 

 

In those with dysphagia, there was disagreement in 3/73 (4%) cases between SLT-

rated and participant-rated FOIS scores. In each case, participants were 

recommended a diet consistency that was a lower FOIS score (i.e. more 

modified/restricted).  

 

7.1.6 Dysphagia Diagnosis  

Dysphagia diagnosis was on the basis of meeting any of the five criteria in §5.3.9.6. 

The number of individuals that met each criterion is in Figure 7.9. Since diagnosis was 

multimodal, some individuals met more than one criterion. A frequency chart of the 

number of diagnostic criteria that were met is in Figure 7.10. Of the 8 individuals who 

met only one criterion, four were on the basis of self-reported difficulties. Three were 

on MASA ORRs being anything other than ‘unlikely’. One was because of a need to 

perform a swallow strategy with food. 
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FIGURE 7.9 Criteria met for dysphagia diagnosis 

 

 

FIGURE 7.10   Number of dysphagia diagnosis criteria met   
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7.1.7 Dysphagia Diagnosis Rates 

All those who had dysphagia evaluation had diagnosis confirmed using procedures in 

§5.3.9.6. Previous dysphagia diagnosis was present in 9/73 (12%). There were 49 

participants with dysphagia from hospital settings. Based on a 24-week study 

recruitment period, this equates to 2 individuals per week with dysphagia. Using 

historic referral data from these centres, there was 1 referral per week to SLT services 

from oncology and palliative care teams in these sites.  

 

7.1.8 MASA Raw Score Predictors 

MASA raw score was treated as an ordinal dependent variable. Predictors from 

Chapter 6 were included, as were cranial nerve examination results, EAT-10 scores, 

and OHAT findings. The statistical package required that any ordinal independent 

variables be treated as continuous data, rather than categorical. Continuous 

independent variables were: age; BMI; ECOG-PS; number of cranial nerve deficits; 

number of comorbidities; OHAT score; percentage weight loss (last 6 months); QoL. 

All others were categorical. Univariate analyses are in Table 7.3. 

 

Odds ratios indicate increasing likelihood of lower MASA raw score in the direction 

indicated by ‘Level’. Normal albumin and undergoing current targeted therapy 

treatment had odds ratios below 1 and therefore represent less likelihood of decreasing 

MASA raw score. For brevity, non-significant predictors have been removed. Full 

analyses are in Appendix 11. 

 

Multivariate regression analysis was conducted to determine the factors most 

predictive of lower MASA raw score (Table 7.4). Predictors were included only if data 

were available for every participant. Procedures described in §5.3.11 were used to 

generate the model. The predictive ability of the original saturated model was 83.7% 

by concordant pairs. Model reduction continued until the 11th iteration to balance model 

elegance and fit. Model diagnostics are in Table 7.5. 
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TABLE 7.3 Univariate factors associated with decreasing MASA raw score (in 

order of significance; significant values only) 

Predictor p-value Level Odds Ratio 95% CI 

ECOG-PS <0.001 Worse 2.2 1.5-3.4 

No. of CN deficits <0.001 Increasing 6.5 3.7-11.5 

Setting <0.001 Hospice 6.5 2.6-16.7 

Team 0.002 Palliative 4.1 1.7-9.9 

Age 0.003 Increasing 1.1 1.0-1.1 

Locationa 0.006 IP>DW 4.7 1.6-14.5 

No. of comorbidities 0.011 Increasing 1.2 1.0-1.5 

Dyspnoea 0.013 Present 2.9 1.3-6.6 

Cough 0.016 Present 2.8 1.2-6.6 

Anorexia 0.020 Present 2.9 1.2-7.3 

% Weight lossb 0.022 Increasing 1.1 1.0-1.1 

OHAT score 0.024 Increasing 1.2 1.0-1.4 

EAT-10 0.026 Increasing 1.1 1.0-1.1 

Cachexiab 0.030 Present 3.4 1.1-10.0 

Denture use (OHAT) 0.030 Present 2.6 1.1-6.2 

Albuminb 0.031 Normal 0.4 0.2-0.9 

Current TT 0.032 Present 0.3 0.1-0.9 

Early satiety 0.033 Present 2.5 1.1-5.8 

Months since diagnosis 0.036 Decreasing 0.98 0.97-1.0 

Wheeze 0.042 Present 2.4 1.0-5.5 

aParticipants in Day Hospice and In-Patients were significantly more likely than those 

in Oncology Day Ward to have higher dysphagia risk. Since only n=6 participants 

were in Day Hospice, results were unreliable and so disregarded. No other location 

differences were significant 

bAnalysis conducted only on participants for whom full data were available 
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TABLE 7.4 Multivariate regression model of factors associated with 

decreasing MASA raw score (in order of significance) 

Predictor p-value Level Odds Ratio 95% CI 

No. cranial nerve deficits <0.001 Increasing 6.0 3.3-11.0 

Cough 0.007 Present 3.4 1.4-8.4 

Anorexia 0.015 Present 3.3 1.3-8.5 

Setting 0.034 Hospice 2.9 1.1-7.7 

Dyspnoea 0.140 - - - 

 

 

TABLE 7.5 MASA raw score multivariate model diagnostics 

Attribute Value Meaning 

Concordant pairs 80.0% Model explains 80.0% of contribution to 

MASA raw scores 

Pearson (Goodness 

of Fit) 

1.000 Non-significant p-value indicates model is 

good fit 
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7.1.9 MASA Ordinal Risk Rating Predictors for Dysphagia and Aspiration 

Factors predictive of dysphagia and aspiration ordinal risk ratings (ORRs) from MASA 

were examined. ORRs were treated as ordinal dependent variables. Procedures were 

otherwise as in §7.1.8. Univariate analyses are in Tables 7.6 and 7.7. Significant values 

represent higher risk on the continuum of: unlikely-possible-probably-definite. For 

brevity, non-significant predictors have been removed. Full analyses are in Appendix 

11.  

 

Odds ratios reflect an increasing tendency to move in the direction of ‘definite’ from 

‘unlikely’. Ratios for continuous variables represent increasing odds in the direction of 

‘definite’ per point increase indicated by ‘Level’. For Table 7.7, it should be noted that 

each point improvement in BMI led to decreased odds of aspiration by 0.8. All other 

predictors represented an increased risk. 

 

Multivariate regression analysis was conducted to determine the factors most 

predictive of higher dysphagia ORR. Predictors were included only if data were 

available for every participant. Procedures described in §5.3.11 were used to generate 

the model. The predictive ability of the original saturated model was 82.9% by 

concordant pairs. At each model iteration, predictive ability decreased until the final 

12th model, where it reached 69.2%. In this model, early satiety and number of cranial 

nerve deficits were most predictive of increased dysphagia ORR (both p=0.001). To 

balance model elegance with predictive ability, the model was stopped at the 7th 

iteration (Table 7.8). Since there were 73 individuals with dysphagia, this adheres to 

the ‘rule of 10’, which suggests that ten events per covariate are required for model 

accuracy (455). Model diagnostics are in Table 7.9. Multivariate analysis for aspiration 

ORR could not be performed due to the small number of individuals with ‘probable’ or 

‘definite’ aspiration.   
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TABLE 7.6 Univariate factors associated with increasing MASA dysphagia 

ORR (in order of significance; significant values only) 

Predictor p-value Level Odds Ratio 95% CI 

Early satiety 0.001 Present 5.0 2.0-12.5 

No. of CN deficits 0.001 Increasing 2.7 1.5-4.8 

Anorexia 0.002 Present 4.8 1.8-12.5 

OHAT score 0.003 Increasing 1.4 1.1-1.7 

Setting 0.007 Hospice 4.2 1.4-11.1 

Team 0.016 Palliative 3.2 1.3-8.3 

EAT-10 0.020 Increasing 1.1 1.0-1.1 

Wheeze 0.025 Present 2.9 1.1-7.1 

Age 0.031 Older 1.04 1.0-1.1 

Vomiting 0.032 Present 3.8 1.1-12.5 

Denture use (OHAT) 0.038 Present 2.8 1.5-4.8 

No. of comorbidities 0.041 Increasing 1.2 1.0-1.5 

NLRa 0.046 High 2.6 1.0-6.7 

Dyspnoea 0.047 Present 2.4 1.0-5.9 

Lingual coating (OHAT) 0.048 Present 2.6 1.0-6.7 

Healthcare provider 0.049 Public 2.5 1.0-6.3 

Mucositis (OHAT) 0.049 Present 3.1 1.0-9.1 

aAnalysis conducted only on participants for whom full data were available 

 

 

TABLE 7.7 Univariate factors associated with increasing MASA aspiration ORR 

(in order of significance; significant values only) 

Predictor p-value Level Odds Ratio 95% CI 

No. cranial nerve deficits <0.001 Increasing 2.9 1.7-5.0 

Setting <0.001 Hospice 7.7 2.6-25.0 

Team 0.002 Palliative 5.6 1.9-16.7 

ECOG-PS 0.005 Worse 2.1 1.3-3.6 

Cough 0.007 Present 6.3 1.7-25.0 

BMIa 0.020 Increasing 0.8 0.7-1.0 

Healthcare provider 0.039 Public 3.6 1.1-12.5 

aAnalysis conducted only on participants for whom full data were available 
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TABLE 7.8 Multivariate regression model of factors associated with increasing 

MASA dysphagia ORR (in order of significance) 

Predictor p-value Level Odds Ratio 95% CI 

Early satiety 0.013 Present 3.6 1.3-10.0 

No. cranial nerve deficits 0.090 - - - 

Wheeze 0.103 - - - 

Vomiting 0.121 - - - 

Setting 0.209 - - - 

Mucositis 0.218 - - - 

Dentures 0.326 - - - 

 

TABLE 7.9 Dysphagia ORR multivariate model diagnostics 

Attribute Value Meaning 

Concordant pairs 78.8% Model explains 78.8% of contribution to 

dysphagia risk 

Pearson (Goodness 

of Fit) 

0.900 Non-significant p-value indicates model is 

good fit 

 

7.1.10 FOIS Predictors 

SLT-rated FOIS was ordinal and predictors of worse FOIS were examined. Predictors 

were treated as categorical or continuous per criteria in §7.1.7. Based on this analysis, 

there as only one significant predictor of FOIS score. Higher ECOG-PS predicted lower 

FOIS (p=0.004) with an odds ratio of 2.0 (95% CI 1.2-3.2).  

 

7.1.11 Oxaliplatin and Unusual Sensory Symptoms 

During qualitative interview, participants reported three signs that are atypical of 

dysphagia in other diseases. These were ‘temperature problems’, ‘throat spasm’, and 

‘pins and needles’. Some participants reported a sensation of their ‘throat closing off’, 

which could be considered synonymous with ‘throat spasm’. These are similar to side-

effects of oxaliplatin. A mixed-methods analysis was conducted to examine for 

associations between these symptoms and current oxaliplatin treatment. Sample size 

was small (n=13). Comparisons in those who had completed treatment was not 
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possible, as only one individual fit this profile. Since sample size was small, Fisher’s 

Exact test was used in place of chi-square analysis (Table 7.10).  

 

TABLE 7.10 Association between current oxaliplatin treatment and unusual 

dysphagia signs  

Sign p-value 

Pins and needles <0.001 

Temperature problems 0.007 

Any sign 0.009 

Throat spasm 0.029 

Throat closing off 0.214 

 

‘Temperature problems’, ‘throat spasm’, and ‘pins and needles’ were significantly 

associated with current oxaliplatin treatment. These sensations were reported 17 

times. In 5/17 (30%) of cases, hot temperatures were reported to trigger them. Of those 

on oxaliplatin who reported these sensations, 4/6 (67%) attributed them to 

commencement of their chemotherapy cycle.  

 

7.1.12 Coughing and Aspiration Risk 

Coughing on intake is a sign of potential penetration or aspiration. Self-reported 

coughing was compared with aspiration ORR from MASA. Due to small numbers with 

ratings other than ‘unlikely’, aspiration ORR was treated as binary with values of 

‘unlikely’ or ‘risky’. This showed high agreement between the two (p=0.001, 

χ2=11.066). 

 

7.1.13 Chewing Difficulties from Screening and Evaluation 

Participants who reported chewing difficulties during screening were considered a 

positive screen and evaluated. During evaluation, masticatory difficulties were self-

reported by participants during both qualitative interview questions. For triangulation, 

comparison was made between self-reported problems during screening and 

evaluation. This showed significant agreement (p=0.001, χ2=11.666).  
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7.1.14 Chewing Difficulties and FOIS 

Since participants who reported chewing difficulties may be more likely to restrict their 

intake, self-reported difficulty was compared with reduced FOIS score. For this, FOIS 

was considered ‘normal’ if it was 7 and ‘abnormal’ otherwise. Self-reported masticatory 

difficulties were not associated with abnormal FOIS (p=0.129, χ2=2.3).  

 

7.1.15 Self-Reported Dryness and OHAT Dry Mouth 

SLT-rated dry mouth was compared with participant-reported dry mouth. These were 

in high agreement (p=0.001, χ2=10.464). Dry mouth may be a side-effect of opioid use. 

Since opioids are commonly used in palliative care, analysis was conducted to see 

whether self-reported dry mouth was associated with palliative care. This was non-

significant (p=0.743, χ2=0.107),  

 

7.1.16 Discomfort, Pain, Sores and Mucositis 

Participant reports of discomfort, pain, or sores in the mouth or throat were compared 

with mucositis identified on OHAT. This was non-significant (p=0.325, χ2=0.968). Self-

reported difficulties were also not associated with being under active chemotherapy 

treatment (p=0.224, χ2=1.477). Since 10 participants reported sore throat, this was 

examined separately. It was not associated with chemotherapy (p=0.091, χ2=2.859) or 

oxaliplatin treatment (p=0.943, χ2=0.005).  

 

‘Discomfort, pain, sores’ were then compared with dry mouth. These were not 

associated (p=0.216, χ2=1.534). There was no association between ‘sore throat’ and 

dry mouth (p=0.761, χ2=0.93).  

 

7.1.17 Taste Changes 

Participants were asked during screening whether they had taste changes within the 

past week. Some also volunteered this information during interview. For triangulation, 

there was high agreement between these (p=0.001, χ2=10.9). 
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7.2 DISCUSSION 

This chapter sought to determine the clinical characteristics of dysphagia. Dysfunction 

was examined by swallow stage and severity. Qualitative data were used to support 

and expand upon quantitative findings. They also served to establish a dysphagia case 

history. Interview yielded information that would not have come from quantitative 

assessment alone, validating claims that dysphagia evaluation and diagnosis are best 

performed in a multimodal fashion (131, 362).  

 

7.2.1 Dysphagia Diagnosis 

Multiple criteria were used to diagnose dysphagia (§5.3.9.6). This broad approach 

appeared to be necessary. 10% of those with swallowing difficulties did not self-report 

any problem during screening or evaluation, but were found to have dysphagia. 11% 

of dysphagic individuals met only one diagnostic criterion. Screening and diagnosis 

therefore need to be carried out with consideration that overly-restrictive criteria may 

miss those with swallowing difficulties. 

 

Dysphagia diagnosis rates established in this study were compared with historic 

referral information from hospital settings. Such data were unavailable from the 

hospice setting. Based on the findings, dysphagia is under-diagnosed in hospitals by 

a factor of half. The impression that dysphagia is under-recognised was supported by 

the fact that only 12% of those evaluated for dysphagia had already received such a 

diagnosis. The most likely reason is that no routine swallow screening procedure for 

dysphagia was in place in any of the settings that participated in the study. If patients 

are not asked about swallowing difficulties, they may be unlikely to volunteer that 

information. Dysphagia is considered a natural part of ageing by some individuals (98) 

and the cohort studied here were an older population. Not only that, but side-effects 

are known to occur with cancer and cancer treatment, so patients may have assumed 

that swallow dysfunction was to be expected. Dysphagia could also be considered a 

minor issue compared with other disease consequences. Participants were not asked 

in this study why they did not report their swallowing difficulties, nor did they volunteer 

that information, so this should be examined by future research. 
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7.2.2 Patient Profile 

Chapter 6 showed that dysphagia was more likely to occur in public patients under 

hospice and palliative care, who had a poorer ECOG-PS, and showed signs of 

functional decline. That trend continued here, with some exceptions. ECOG-PS was 

marginally above significance in terms of its ability to predict dysphagia ORR, but was 

a predictive of aspiration and lower FOIS. Cognitive function, weight loss, and cachexia 

predicted dysphagia presence in Chapter 6. These were not associated with FOIS or 

ORRs here, though higher BMI lowered aspiration risk. Overall, the profile of the 

individual with dysphagia broadly matches the hypothesis in §5.2.2.1 that those with 

advanced disease and functional decline are most likely to have swallowing difficulties. 

 

7.2.3 Dysphagia Profile 

Aspiration risk was present in 30% of the dysphagic cohort, but the amount of fluid or 

diet modification required was low. This was partly attributable to the fact that swallow 

strategies could be used to manage safety issues. Lack of aspiration in this cohort was 

reflected by relatively few individuals reporting coughing on intake, though this is 

merely one diagnostic sign. 

 

Dysphagia was marked by inefficient swallow function. Participant reports of ‘catching 

and sticking’, ‘chewing problems’, and ‘slowed swallow’ accounted for 20% of all 

swallow complaints during qualitative interview. Content analysis revealed that a high 

number of participants avoided meats and tough foods due to poor chewing.  

Inefficiency was reflected in all three swallow stages examined by MASA. This is not 

to say that oesophageal dysphagia was absent. A number of individuals pointed to 

their oesophagus when describing swallowing difficulties, though patients’ ability to 

localise swallow deficits is poor (456, 457).  

 

It is perhaps because of the lack of compromised swallow safety that raw MASA scores 

corresponded to a diagnosis of ‘nil abnormality detected’ for most participants. Few 

participants required diet modification and could instead manage by avoiding 

problematic items or using safe swallow strategies. This includes both self-taught 

strategies (e.g. using fluids to wash a dry bolus down), and those recommended by 

the investigator following assessment. This may indicate that dysphagia was a mild or 

moderate problem in a functional sense. The impact of dysphagia upon the person is 

different and is discussed separately in Chapter 9. 
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7.2.4 Cranial Nerve Function 

It is not possible to definitively state what the cause of dysphagia was for the 

participants of this study, particularly since factors may vary individually. Nevertheless, 

there were strong associations with known dysphagia risk factors.  

 

Cranial nerve deficits were present in more than half the group using examination 

procedures in §5.3.9.2. Vagus and hypoglossal nerves were most affected. Vagus 

deficits manifested as dysphonia or weak cough. Motor deficits in this cranial nerve 

may explain why participants reported bolus material ‘catching and sticking’. It is 

responsible for efficient bolus transport through the pharynx by means of a pharyngeal 

stripping wave that helps to propel it through the upper oesophageal sphincter (58). 

From there, the bolus is transported through the oesophagus also by means of vagal 

innervation (458). The high prevalence of vagus deficits may lend credence to the 

supposition in §6.3.4 that dysphagia co-occurs with adverse nutritional symptoms due 

to poor vagal tone. 

 

Hypoglossal deficits usually manifested as reduced lingual strength, where the 

investigator could dislodge the participant’s tongue using little force, despite 

instructions to resist. The tongue must move a bolus around the oral cavity to facilitate 

chewing. Since the hypoglossal nerve innervates the intrinsic muscles of the tongue 

(58), this may partly explain chewing difficulties. Chapter 3 described a study by Leder 

et al. (280), who showed that reduced lingual range of motion predicts aspiration risk 

on FEES. It is worth noting that cranial nerve deficits in this study also predicted 

increased aspiration risk by MASA ORR. 

 

Some participants reported avoiding foods because of the effort involved in eating 

them. They also reported a need to ‘slow down’ their eating, and to stop and think 

about swallowing before doing so. These could be a reflection of reduced lingual 

strength. Reduced tongue strength via hypoglossal impairment can also lead to 

reduced pharyngeal swallow pressures, leaving bolus residue in the pharynx and the 

sensation of material catching in the throat (459), which was reported by participants. 

 

In cancer, neuropathy and neuropathic pain may be caused by disease factors, though 

they are usually associated with chemotherapy (460). It would be of interest to examine 

the relationship between cranial nerve dysfunction and dysphagia using instrumental 
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techniques. Vagal deficits could be examined through measurement of cardiac function 

(461). The OroPress device described in Chapter 4 would be ideal for indirect 

measurement of hypoglossal function via lingual pressure. Data from these could then 

be compared with videofluoroscopic or manometric evaluations of swallow function. 

 

7.2.5 Oral Health 

Oral health problems appeared to predispose individuals to dysphagia. An increasing 

OHAT score (poorer health) was associated with increased risk of dysphagia on 

MASA. Individual OHAT items were also contributory. Denture use, lingual coating, 

and mucositis were all associated with higher risk of dysphagia. This supports the 

hypothesis in §5.2.2.1 that poor oral health is a predictor of dysphagia.  

 

More surprising was the absence of dry mouth as a dysphagia predictor. Given the 

frequency with which participants reported this symptom, it was unusual that it did not 

associate with dysphagia ORR or FOIS. This may be because participants could ingest 

a dry bolus when asked to do so during evaluation, but preferred to eliminate dry items 

otherwise.  

 

These findings are not dissimilar to previous research on this topic. Patient-reported 

dysphagia and xerostomia were positively associated in those with oropharyngeal 

cancer (462, 463). Instrumental swallow evaluation however failed to show any 

relationship between hyposalivation and bolus transit (463, 464). While no instrumental 

swallow evaluation was used here, this study mirrors the finding that participant-

reported swallowing difficulties due to dry mouth are not reflected in clinician-rated 

observations. The reasons for this are unclear and merit further attention.  

 

Another interesting finding was that ‘discomfort, pain, sores’ as a theme did not 

associate with mucositis or active chemotherapy treatment during mixed-methods 

analysis. On closer examination, the reason for this becomes clear. Participants who 

reported this theme did not only describe sores or pain associated with chemotherapy 

treatment, but also pain from having a persistent dry mouth. They also reported having 

a sore throat. The cause for this was unexplained, as it did not statistically relate to 

chemotherapy treatment.  
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7.2.6 Taste and Smell Changes 

Taste and smell changes were self-reported with great frequency. Olfaction plays a 

role in the pre-oral/anticipatory phase of swallowing by readying the brain for 

deglutition (Table 2.2). Since food odour may increase saliva production (465), smell 

changes may potentially contribute to hyposalivation and xerostomia for those with 

cancer. This could potentially cause masticatory difficulties if food cannot be sufficiently 

moistened.  

 

In dysphagia, enhancing the gustatory properties of the bolus is known to improve 

swallow function in both oral and pharyngeal phases (84-89). It follows that the 

absence of taste or smell function may therefore lead to poorer swallow function. One 

study compared taste sensitivity with pharyngeal swallow reflex delay times in a cohort 

of six dysphagic individuals with mixed disease (466). This revealed that those with 

better taste perception of a sour bolus had shorter delays, while those with poorer 

sensation of sweet had longer delays. Taste and smell abnormalities (TSA) may 

therefore represent a unique form of dysphagia that has not yet been studied in detail.  

 

The data from this study shows that taste abnormalities are predictive of dysphagia 

(Table 6.24). They do not however predict dysphagia or aspiration risk on MASA, nor 

severity by FOIS. Taste changes were only regarded dichotomously as present or 

absent. It would therefore be of interest to rigorously evaluate those with cancer for 

TSA and compare with dysphagia severity using a reference standard. Henkin et al. 

(467) describe a framework for clinical and biochemical evaluation of taste and smell 

function. Such a framework could be used for these purposes.  

 

When researching this topic, two important facts must be considered. The first is that 

taste sensation is greatly influenced by saliva presence. Those with dry mouth have 

reduced taste sensation (463). Techniques such as using dissolved taste stimuli may 

therefore be useful. The second consideration is that taste and smell evaluation does 

not form part of routine clinical swallow evaluation. This means that any research into 

this topic must deal with a change in practice if TSA are included in swallow screening 

or evaluation tools as a sign of dysphagia.  
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7.2.7 Oxaliplatin-Related Dysphagia 

Qualitative analysis revealed several descriptions of swallow difficulties that were 

statistically linked to oxaliplatin treatment. Oxaliplatin is known to cause dysphagia, 

laryngospasm, perioral and pharyngolaryngeal dysthaesia, as well as throat discomfort 

(Table 2.5). These may occur independently, or in response to cold temperatures. 

Participants in this study reported temperature-related swallowing problems, but stated 

that a hot bolus could also cause difficulties. It is also notable that one participant who 

reported hot and cold sensitivity stated that fizzy drinks cause a burning sensation in 

their throat, and had to be avoided.  

 

These new findings have serious implications for clinical practice. In the two hospital 

settings in this study, nursing staff from oncology day wards reported advising patients 

to avoid a cold bolus when on oxaliplatin. In fact, this may need to be extended to 

include hot or fizzy items as well. Participants in this study were not asked specifically 

about sensory symptoms while on oxaliplatin, so these may be under-reported here. 

Further research into this phenomenon is required to determine the prevalence of 

these symptoms, according to exposure to cold, hot, or fizzy bolus. Any such research 

would do well to note that the only validated tool to assess neuropathy in those with 

cancer does not contain a question about dysphagia (207). A new assessment may 

need to be developed. Participants in this study identified terms such as ‘throat spasm’ 

and these may be useful for such an evaluation to improve test validity. 

 

Another clinical consequence of these findings is that speech and language therapists 

managing dysphagic individuals on oxaliplatin treatment should be careful about 

recommending modification of sensory bolus properties as a safe swallow strategy. 

The use of cold, hot, and fizzy items has been demonstrated to have a beneficial effect 

on swallow function and may protect from aspiration (83, 86, 468), but may not be 

appropriate for this group. 

 

7.2.8 Dysphagia Management 

Although participants were not asked about how they managed their swallowing 

difficulties, this emerged as an organising theme during qualitative analysis. Much of 

this was concerned with adapting dietary intake, but participants also described 

changing how they swallowed to cope with problems. The use of additional swallows, 

thinking about swallowing, and taking smaller mouthfuls were popular strategies. In 
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two cases, participants reported using swallow exercises to improve deglutition, but it 

is unclear as to whether this was under the instruction or direction of another individual. 

 

Participants appropriately managed their diets in all but three cases. For those three 

cases where there was disagreement between SLT-rated and participant-rated FOIS 

scores, the SLT investigator advised a greater degree of diet modification. This means 

that although in the minority, there are some individuals with dysphagia who do not 

adequately self-manage their diet. Moreover, the investigator often provided 

information about appropriate swallow strategies to manage dietary intake safely and 

efficiently. The investigator also had to approach the local dietician about some 

patients’ intake, as swallow deficits led to avoidance of items considered important for 

maintenance of body weight in cancer. These are discussed in more detail in the next 

chapter. 

 

It may seem at first glance that there is little role for the SLT in the management of 

dysphagia for the individuals studied here, since participants mainly learn to cope with 

swallowing difficulties by themselves. There are two important considerations to refute 

this. Firstly, while most participants self-managed their diet consistencies 

appropriately, the investigator was able to provide advice on how to improve swallow 

efficiency. Between diet modification and swallow strategy advice, input was provided 

to participants in 53/73 (73%) cases.  

 

The second consideration is with regard to rehabilitation for swallow impairments. 

Swallow exercises are effective at rehabilitating function in a variety of diseases (469). 

Physical exercise supported by dietary advice is a proven intervention for those with 

cancer, leading to improved physical and psychosocial outcomes (470-473). A swallow 

exercise programme for individuals with cancer may therefore improve or maintain 

function. This is especially important for those with cachexia or sarcopenia, since these 

cause loss of skeletal muscle mass. Rehabilitation programmes using targeted 

exercise principles may therefore be of benefit (90). 

 

7.2.9 Analysis Approach 

The use of qualitative, quantitative, and mixed-methods approaches to data collection 

and analysis yielded information that would not have been evident through one 
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methodology alone. Such an approach is recommended for future studies on this 

basis.  

 

Triangulation was used to corroborate qualitative and quantitative findings by 

comparison with one another (423). Presence of chewing difficulties, dry mouth and 

taste changes were significantly associated when data from both methods were 

compared. The other mixed-methods analyses presented here do not compare like-

with-like and cannot therefore be considered triangulation procedures. No other 

possibilities for triangulation were present in the data set. 

 

Both univariate and multivariate predictors were obtained for MASA raw score and 

dysphagia ORR. It is important to consider when interpreting the findings of 

multivariate analyses that the presence of significant associations on multivariate 

analysis does not detract from the importance of associations on univariate analysis. 

Alternative models with different prioritisation of model elegance and fit may have 

yielded other results. 

 

7.2.10 Limitations 

Of those with dysphagia, 52/73 (71%) were represented by four primary cancer sites 

(colorectal, lung, prostate, renal; Table 6.10). Descriptive and inferential statistical 

findings in this chapter are therefore more applicable to these cancers than ones more 

poorly represented in the dysphagic cohort. This has implications for generalisability 

as follows.  

 

Oral health problems were common in dysphagic individuals and were predictive of 

worse swallow function on MASA by univariate analysis. Oral health problems are 

more commonly associated with chemotherapy (used for colorectal cancer) than other 

forms of anti-cancer treatment. The strong associations between oral health problems 

and dysphagia may therefore be exaggerated by the predominance of colorectal 

cancer in the sample. Had more individuals been recruited from radiation oncology 

services, oral health problems may have been less common, since even those who 

had potential exposure to the head, neck, or oesophagus were likely to have received 

a high intra-oral dose. If more participants were recruited from the day hospice service, 

oral health scores may have been worse, since individuals often experience functional 

limitations and may have been less well able to attend to their oral health. Oesophageal 
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dysphagia may have been more evident were more individuals with breast and lung 

cancer included, since these are often treated with radiotherapy, which can affect 

nearby structures. 

 

Cranial nerve deficits were also associated with worse swallow, but this effect may 

have been more pronounced if there was more representation from tumours affecting 

these nerves. Only one individual with brain tumour was recruited and this person did 

not have dysphagia, despite a high dysphagia prevalence in this brain tumours (see 

§2.3.4). Cranial nerve dysfunction in this cohort was therefore likely to have been via 

those with brain metastases, or potentially through inflammatory or chemotherapy-

related neuropathy.  

 

The clinical characteristics of swallow dysfunction by MASA may also have been 

influenced by the primary cancer sites included. Had dysphagia been more neurogenic 

in nature (such as in brain tumours), then MASA may have been a more clinically 

applicable tool to use, since it was validated in a stroke population. Swallow severity 

would likely be worse had neurological function been impacted more greatly by cancer, 

potentially leading to worse FOIS scores and greater requirements for diet 

modification.  

 

Those excluded due for reasons of ‘actively dying’ would also have significantly 

affected results if they were examined. This exclusion criterion was significantly 

associated with dysphagia presence. As stated in §6.1.4, 73% of these had FOIS=1, 

mainly because of depressed alertness. This would have led to a wider variety of FOIS 

and MASA scores. In turn, this would have exaggerated the significance of some 

predictors of worse dysphagia (e.g. dyspnoea presence, under palliative care, worse 

oral health).  

  

Participants’ swallow evaluations were carried out by a single investigator. A second 

investigator would have improved measurement reliability, but it was not possible to 

recruit such a person with the resources available.  

 

When the qualitative interview questions were devised, they were intended to capture 

swallow changes that occurred since the participant was diagnosed with cancer. The 

first question was designed to be broad and allow participants to volunteer any 
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information they felt was relevant to their swallow function. What emerged was a 

collection of responses that were sometimes unclear in meaning. This was telling in 

itself; participants could not always distinguish swallowing problems from other intake 

problems, nor could they necessarily describe their symptoms in detail.  

 

Some attempts were made to clarify information from participants, but this was kept to 

a minimum to avoid inserting the investigator’s knowledge of dysphagia into 

participants’ responses, thereby biasing results. Nevertheless, a more structured or 

interactive inquiry process may have led to clearer findings. For example, if those on 

oxaliplatin treatment were given the words ‘pins and needles’ or ‘throat spasm’, more 

participants may have identified these symptoms as present. Similarly, because 

questions were about ‘eating and drinking’, participants may have not have considered 

difficulties swallowing pills during their responses. While some did report problems with 

these, more individuals may have had difficulties than was apparent. 

 

The decision to use OHAT for this study was mainly due its widespread use both 

clinically and in research. It provides a comprehensive overview of oral health status, 

where some other tools focus on specific areas such as dentition. This study was 

interested in how candida, dry mouth, and mucositis relate to dysphagia. OHAT does 

not classify these as individual items, and so the investigator devised a schema to 

judge them as present or absent (Table 5.6). While this makes diagnosis transparent, 

it is not ideal. Given the frequency and intensity of dry mouth experienced by these 

participants, future research should consider incorporating comprehensive perceptual 

and physiological measurements, such as those outlined in Millsop et al. (330). This 

would also facilitate investigation into the effects of dry mouth on deglutition in a more 

structured manner if combined with a dysphagia reference standard test. 

 

While Chapter 3 showed that MASA was the best available tool for swallow evaluation 

in this cohort, it had flaws when applied to this population. Its sensitivity to dysphagia 

was questionable. MASA was validated in a stroke population, and so rates 

participants’ communication and cognition skills, which were broadly unimpaired here. 

Scoring is affected by the presence of a tracheostomy tube, which would be rare in this 

group. MASA examines whether drooling is present, but does not incorporate dry 

mouth evaluation. Abnormal taste and smell are also not included, but were prevalent 

here and reported by participants to influence swallow function. MASA therefore rates 
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features that are uncommon in cancer, while not including dysphagia signs that are 

common. This may explain why most participants fell into the ‘nil abnormality detected’ 

category.  

 

The mismatch between dysphagia features in cancer and those examined by MASA 

also explains why raw scores differed from investigator-assigned ORRs. The 

investigator witnessed lack of efficiency more often than reduced swallow safety. This 

is similar to the findings of González-Fernández et al. (277), who noted that MASA raw 

score was poorer than ORR for predicting aspiration. There were 12 common 

predictors between MASA raw score and dysphagia ORR during univariate analysis. 

Nevertheless, univariate raw score analysis contained 8 predictors not significant 

during analysis of dysphagia ORR. Similarly, there were 5 significant predictors during 

univariate dysphagia ORR analysis that were not present for raw score. It is also 

notable that multivariate models differed completely. Raw scores did not appear to 

adequately capture the extent of dysphagia experienced by participants in this study, 

so the use of ORRs is recommended to describe dysphagia in this population. With 

that in mind, future research should consider creation and validation of a bespoke tool 

for this population over use of MASA given the unique signs reported during qualitative 

interview. 

 

The swallow stages affected by dysphagia were categorised using criteria from the 

MASA manual. The manual describes deficits in the oral preparatory, oral, and 

pharyngeal phases of swallowing. The pre-oral phase is absent. Issues with ‘oral 

hygiene’ and ‘pharyngeal control’ are listed in the handbook as dysphagia signs, but 

are not contained in the scoresheet and therefore cannot be considered. The manual 

includes items with questionable applicability as a marker of dysphagia. A bilaterally 

absent gag reflex is considered highly indicative of dysphagia by MASA, but this has 

been disproven (285). Abnormal respiratory function is considered by MASA to be an 

oral preparatory difficulty. Altered respiratory function is known to put dysphagic 

individuals at risk of aspiration by inhalation of post-swallow pharyngeal residue (202, 

204, 474). This indicates a pharyngeal phase problem, rather than an oral preparatory 

one.  

 

The choice of FOIS to describe dietary limitations was also somewhat problematic, as 

this scale does not give regard to the use of swallow strategies to tolerate oral intake. 
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For example, an individual with FOIS=7 has a ‘total oral diet with no restrictions’. Since 

FOIS measures dietary restrictions (316), an individual who could only swallow 

unmodified fluids if they adopted a particular swallow strategy would score the same 

as someone with no difficulties at all. To adequately measure the impact of dysphagia 

on swallow performance for this study, a new tool would need to be developed that 

incorporates safe swallow strategies and dietary modification needs in one. 

 

While dysphagia risk and severity were measured, frequency was not. In their study of 

women with breast cancer, Kenne Sarenmalm et al. (108) noted that dysphagia may 

appear and disappear. This may also be why dysphagia as a cluster symptom 

fluctuates during the first year of diagnosis (184). Since some individuals reported 

during screening that their dysphagia had resolved, and since some individuals 

experience swallowing difficulties related to medical treatment, it would be interesting 

to examine how often dysphagia episodes occur. Participant-reported intensity was 

also not captured here and should also be compared with SLT-rated severity. The 

number of individuals referred to speech and language therapy services as a result of 

this study would also have been valuable to record. This could have been used as a 

measure of dysphagia severity and could inform future service provision, which is an 

aim of epidemiological research.  

 

The study was limited by how unwell participants themselves were. During study 

design, other measures that may have enhanced the value of this study were 

considered. Neuropsychological data about mood could have been included to see if 

these are associated with dysphagia. Dysphagia is associated with anxiety, 

depression, and distress in other diseases (103, 107, 109).  

 

Bedside instrumental swallow evaluation was abandoned due to device complexity and 

time taken to administer. This may have supported evaluation with objective measures 

of function. Hand grip strength measurement was strongly considered for this study, 

since loss of skeletal muscle mass was proposed as one potential dysphagia 

mechanism. The contribution of fatigue to swallowing difficulties was also not included. 

This could have been done physiologically by measuring how long participants could 

maintain hand grip, or through a questionnaire such as the Brief Fatigue Inventory 

(475).  
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7.3 CONCLUSIONS 

Dysphagia in this cohort is best identified using multimodal investigation. Patient 

interview regarding swallowing difficulties is an important facet of swallow evaluation 

and may yield information that would not otherwise be evident. Dysphagia was not 

severe when measured with MASA or FOIS, but these tools have limited ability to 

adequately profile dysfunction due to the unique characteristics of this group.  

 

Potential aspiration was present in 30% of participants, but swallowing difficulties were 

mainly marked by inefficiency. This was reflected in participant reports of bolus material 

catching and sticking. Cranial nerve deficits, oral health problems, and taste changes 

contributed to swallowing difficulties. Dry mouth was noted to be a particular problem 

by participants, but did not predict dysphagia severity. Almost three quarters needed 

diet modification or swallow strategies to manage oral intake. Input from SLT services 

is vital to ensure that those with cancer can maximise their swallow function to maintain 

nutritional intake. SLTs are also well-placed to offer advice on xerostomia 

management. 

 

The varied dysphagia signs and aspiration risk in this group warrant further research 

to evaluate and describe swallow function. Instrumentally, VFSS or FEES would be 

useful to examine aspiration. VFSS, barium swallow, and 

oesophagogastroduodenoscopy (OGD) could determine if oesophageal dysmotility is 

present. High resolution manometry could also be used to examine both pharyngeal 

and oesophageal pressures.  

 

Strength and fatigue measurements represent an interesting future research 

opportunity. These should be conducted to see whether loss of skeletal muscle mass 

contributes to dysphagia. Investigation should include cachexia and sarcopenia 

measures to be sufficiently comprehensive.  

 

Participants showed a trend of avoidance of problematic food and drink items due to 

dysphagia.  This may have nutritional implications for those with cancer. The next 

chapter explores the relationship between dysphagia and nutritional characteristics.  
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8 NUTRITIONAL ASSOCIATIONS 

 

8.1 RESULTS 

The relationship between dysphagia, dietary and nutritional factors are presented in 

this chapter. It includes results from Chapter 6 (Prevalence and Predictors) and 

Chapter 7 (Clinical Characteristics). It also presents further findings through further 

data analysis.  

 

8.1.1 Participant Perspectives 

While participants were asked about changes to their eating and drinking habits for the 

purpose of obtaining information on swallow-related difficulties, they also made 

contributions about general intake issues. This was captured under the organising 

theme ‘Eating less than I would like’. This theme was generated through responses to 

the first qualitative question. Global and organising themes are in Appendix 9. 

Definitions and further examples of themes contained in this chapter are in Appendix 

10. 

 

8.1.1.1 Eating less than I would like 

This captured participants’ loss of enjoyment due to eating and drinking problems. It 

also described associations with reduced intake that were physiological in nature. 

Figure 8.1 shows the frequency of each reported intake-related issue. 

 

The most commonly reported difficulty was loss of appetite and eating less. This 

accounted for 23/64 (36%) of all complaints. For participants, this was sometimes 

associated with swallowing difficulties. 

 

P36: I’m avoiding pudding, sausages, and eggs due to a reduced appetite. I used to 

love them. 
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FIGURE 8.1  Self-reported intake problems 
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P95: I don’t enjoy food any more. I’m eating just for the sake of eating. Because of a 

combination of a lack of appetite and difficulty swallowing. I’m eating a lot less. 

 

P321: I’ve gone off my food a bit. I’m eating less than I used to, but I wouldn’t say I’ve 

lost my appetite. 

 

The basic theme ‘problems getting things down’ was included under this organising 

theme, since participants did not always connect this with swallowing difficulties. In 

some instances, they represented their problem in non-specific terms. This made it 

difficult to determine whether this was symptomatic of dysphagia.  

 

P127: I’m having a terrible problem getting everything down. It’s making me sick. 

 

P131: Big tablets I’d have difficulty thinking of trying to get them down. I crush my big 

tablets. 

 

P166: Sometimes it’s hard to get food down. And sometimes it hurts, so I just leave 

the food til later. 

 

P289: Sometimes I can’t get water down. Particularly later in the day. It just seems to 

get stuck here [points to throat and upper oesophagus]. 

 

The concept of ‘going off’ items was also common and could not always be attributed 

to any particular cause. Taste changes were reported in one instance to cause this 

feeling. 

 

P373: I’ve gone off solid foods like steaks and red meat. I used to be a big meat-

eater at one time. [CK: Why have you gone off those?]. I don’t know. Just problems 

eating. A lot of the time I feel full anyway. 

 

P160: I’ve gone on and off tea – it’s a taste thing. 

Participants reported a preference for smaller portion sizes and more frequent meals. 

Consuming food and drink at different times during the day affected both swallowing 

and intake. Participants also reported that they were limited in their food choices. 
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P41: I’m restricted in what I can have and when I can have it in hospital. 

 

P307: The amount I’d eat is so much less than what I used to eat. My choice of foods 

– what I’d pick to eat – is so much less. 

 

P56: Every so often, drinks catch in my throat. It feels like my throat is closing off 

here [points to upper oesophageal sphincter]. It happens mostly in the morning and 

at night in bed when I take a drink. 

 

P336: I’m eating a bit more late in the evening. In the past, I didn’t have breakfast, 

just lunch and dinner, but now I eat a light breakfast. 

 

Nausea and vomiting played a role in participants’ intake and caused participants to 

eat and drink less.   

 

P96: Sometimes I put things in my mouth and it makes me gag and retch, even if I’m 

not feeling nauseous. 

 

Finally, two participants with colorectal cancer described avoiding particular items due 

to potential complications from their disease. 

 

P21: I’m eating a lot less roughage because of my operation for my bowel cancer. 

 

P88: I can’t eat what I like eating in case it causes problems with my [points to 

colostomy bag]. 
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8.1.1.2 Content Analysis 

During content analysis (Table 7.1), the most commonly avoided item was meat. This 

was often attributed to difficulty chewing. Of the ten participants who reported avoiding 

‘tough’ or ‘chewy’ foods, seven of those included specific mention of meat products. 

Following meat, the most commonly avoided items were potato and bread. These were 

reported to be avoided in ten instances. Three participants reported avoidance 

because they had ‘gone off’ these items, while seven reported them to ‘catch’ or ‘stick’, 

or to require too much effort to eat.  

 

Participants provided 80 separate reasons why they avoided intake during content 

analysis. Of those, 25/80 (31%) could definitively be attributed to non-swallow causes. 

These included:  

• Appetite loss 

• ‘Going off’ food and drink 

• Seeking to avoid sickness/nausea/vomiting 

• Told to cut out items for dietary reasons (e.g. sugar for diabetes) 

• Wishing to prevent upper and lower gastrointestinal upset (e.g. bowel 

adhesions, heartburn, reflux, regurgitation) 

The remaining causes were either due to swallowing difficulties, or could not easily be 

discriminated.  

 

23 participants denied avoidance of any food or drink items in response to the second 

qualitative interview question. Despite this, 5/23 (22%) had already mentioned avoiding 

particular items in their response to the first qualitative question. A further five reported 

avoiding foods or drinks with particular characteristics, such as those that were cold, 

hot, or tough.  

 

8.1.2 Anorexia, ‘Appetite loss and eating less’, ‘Going off food or drink’ 

For triangulation, self-reported anorexia during screening was compared with 

participant reports of ‘appetite loss and eating less’ during qualitative interview. These 

were not associated (p=0.309, χ2=1.033). This was repeated for ‘going off food or 

drink’, which was also not associated with anorexia (p=0.334, χ2=0.563). Since these 

two basic themes could synonymous, reports of either theme during interview were 
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compared with anorexia presence during screening. These were non-significant 

(p=0.424, χ2=0.638). 

 

8.1.3 Previous Findings  

Nutrition-related findings from previous chapters are summarised and combined below 

for convenience. 

 

Table 6.13 demonstrated that anorexia, early satiety, nausea, and taste changes were 

predictive of dysphagia during screening. Vomiting was marginally above significance 

(p=0.057). Anorexia, early satiety, and vomiting predicted MASA dysphagia ORR 

during univariate analysis (Table 7.6). Early satiety was the most predictive dysphagia 

ORR factor by multivariate analysis (Table 7.8). No adverse nutritional symptoms 

predicted aspiration ORR or FOIS. 

 

During screening, participants with and without dysphagia did not have significant 

differences in BMI (§6.1.3.8). A greater percentage weight loss over the past six 

months was highly predictive of dysphagia presence (p=0.003; §6.1.3.9). Dysphagia 

and cachexia presence were also significantly associated (p=0.033; §6.1.3.10).  

 

Worse MASA score was predicted by increasing weight loss (p=0.022, OR 1.1; Table 

7.3) and cachexia presence (p=0.03, OR 3.4; Table 7.3). Weight-related factors were 

not associated with dysphagia ORR or FOIS score, but increasing BMI reduced 

aspiration risk on MASA, though the effect size was not large (OR=0.8; Table 7.7).  

 

 

 

 

8.2 DISCUSSION 

The purpose of this chapter was to examine the nutritional associations of dysphagia. 

This was through analysis of qualitative data, but also included prior analysis of 

nutritional and weight data from Chapters 6 and 7.  

 

It was hypothesised at the outset that dysphagia would be associated with increased 

weight loss, since swallowing difficulties would limit intake. This was rejected when 
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examined at a group level. There was no significant difference in BMI between those 

with and without dysphagia. One reason may be that a group-level analysis was not 

appropriate to answer this question. Height and weight data were not routinely 

documented for those under hospice and palliative care (Tables 6.14-6.18). Dysphagia 

was associated with hospice and palliative care, so BMI could not be calculated for 

those most likely to have dysphagia.  

 

Another reason is that this cohort did not have a high degree of diet modification 

(Figure 7.8, Table 7.2), and only one participant required fluid modification. 

Modifications of food texture and fluid consistency are known to decrease muscle mass 

(476) and contribute to malnutrition (477). They also reduce energy, food, and fluid 

intake (477, 478). Since dietary modification was uncommon, this may explain why 

BMI was similar between groups.  

 

The hypothesis that worse dysphagia was associated with a greater degree of weight 

loss was confirmed when using MASA raw scores, but rejected by dysphagia ORR and 

FOIS. This conflicting finding is due in part to the problems between using MASA raw 

scores and ORRs to describe this population (§7.2.10). It may also be because too few 

individuals had a sufficiently serious degree of diet modification to adequately test the 

hypothesis.  

 

8.2.1 Participant-Reported Intake Problems 

A key result of qualitative analysis was that participants who reported reduced intake 

were sometimes unable to clearly identify the cause of their problems. This was 

demonstrated by high frequencies of the basic themes ‘problems getting things down’ 

and ‘going off food or drink’ (Figure 8.1). Similarly, content analysis of the second 

question revealed that ‘gone off it’ and ‘too much effort involved to eat it’ accounted for 

10% of reasons why certain items were avoided (Table 7.1).  

 

Participants were not asked to clarify what they meant by these terms, since an 

inductive analysis approach was taken for both questions. It is possible that 

participants had problems ‘getting things down’ and lost their desire to eat and drink 

because of dysphagia. Non-swallow reasons such as loss of early satiety or taste 

changes were also possible. Perhaps participants themselves were unclear as to why 

their experienced reduced intake. Anorexia presence during screening did not 
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triangulate with ‘appetite loss and eating less’ or ‘going off food or drink’ during 

questioning. This may support the notion that participants cannot easily discriminate 

causes of reduced intake. 

 

A recent systematic review examined data from qualitative studies of those with cancer 

who experienced anorexia and weight loss (479). This showed that anorexia, cachexia, 

and weight loss were multidimensional problems, with implications that were both 

physical and psychosocial. Patients experienced a shift in mind-set about eating, 

where it changed from an act of pleasure to one that facilitated survival. Caregivers 

prepared foods that were nutritious and appealing to help patients maintain their weight 

and to increase enjoyment. As reduction in appetite and weight loss continued, 

caregivers felt helpless in the face of these symptoms. 

 

The authors reported that anorexia, cachexia, and weight loss were under-recognised 

and inadequately managed by healthcare professionals. Clinicians were criticised by 

patients and family members as being too focused on symptom management, and not 

on individuals’ experiences. Patients and caregivers stated that information and advice 

provided to them by clinicians were insufficient and unhelpful.  

 

Considering the findings from the systematic review and the current study, it appears 

that healthcare professionals and researchers alike need to explore intake-related 

problems with patients in greater detail. It would be useful to provide those with cancer 

with the language and opportunities needed to describe their problems. This would 

allow clinicians to identify which intake problems contribute to physical and 

psychosocial distress, and to what extent. It may also enable patients to feel supported 

as individuals. 

 

8.2.2 Cachexia and Dysphagia 

Cachexia was diagnosed using criteria from an international consensus document (22) 

and was strongly associated with dysphagia presence. The consensus paper 

describes a number of symptoms that can contribute to cachexia. Not all were 

examined as part of this study, but many were included during screening and 

evaluation procedures. Anorexia, early satiety, nausea, and taste changes were all 

described by consensus as contributory risk factors for cachexia. These were all 
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significantly associated with dysphagia in this study. Mucositis was also listed as a risk 

factor for cachexia and was present in one quarter of those with dysphagia.  

 

Given the close relationships between adverse nutritional symptoms, cachexia, and 

dysphagia, the consensus guidelines for cachexia diagnosis should be updated to 

include swallowing difficulties as an additional risk factor. Clinicians working with 

cachectic individuals should screen them for dysphagia.  

 

8.2.3 Nutritional Implications 

Content analysis revealed that participants predominantly avoided meat, potato, and 

bread products. This was often due to problems with chewing and due to bolus material 

becoming ‘stuck’ during deglutition. These food items collectively represent major 

sources of protein and carbohydrate and are staple foods in the Irish diet (480, 481). 

ESPEN guidelines on nutrition for those with cancer recommend that patients consume 

a protein- and energy-rich diet (243). Dysphagia therefore directly interferes with 

appropriate nutritional intake in those with cancer.  

 

Those with dysphagia had a significantly higher degree of weight loss over the six 

months prior to study recruitment than those without dysphagia. Loss of protein and 

carbohydrate intake due to swallowing difficulties may be one causal factor. This 

underlines the need for comprehensive screening and evaluation for both nutrition and 

swallowing in those with cancer. Joint evaluation by dietitian and SLT services was 

examined in head and neck cancer, and was found to be beneficial by clinicians and 

patients (482). A similar approach should be adopted for this cohort. 

 

8.2.4 Limitations 

The nutritional implications and associations of dysphagia described in this chapter are 

subject to similar restrictions in generalisability as previous chapters. Foremost, 

primary cancer site and disease extent will have dictated outcomes. Increasing weight 

loss is more likely in cachectic individuals and cachexia itself is more strongly 

associated with certain cancer sites, such as lung cancer. Cachexia is also a 

progressive condition, so more likely to appear in those with advanced disease. 

Greater representation from those under hospice and palliative care would therefore 
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have strengthened the findings, while more newly-diagnosed individuals would have 

weakened them. 

 

The predominance of colorectal cancer in the dysphagic cohort also changes 

generalisability. Those with colorectal cancer reported associated GI symptoms (e.g. 

reflux), as well as avoidance of certain food items (often meat) because of their 

diagnosis. Given these factors, the degree of association between dysphagia and 

concomitant adverse nutritional symptoms and avoidance of certain items (both in 

terms of FOIS scores and qualitative reports) may be exaggerated. Had more 

individuals with advanced disease been included however, the strength of association 

would be expected to be even higher, since those with advanced disease often have 

a greater number of adverse nutritional symptoms (177). 

 

Height and weight data in this study were derived from a combination of clinical 

documentation and self-report. Self-reported data vary in their reliability (483, 484). It 

would have been useful to obtain objective measurements from participants, but this 

was not possible for several reasons. These data were not necessarily recorded 

routinely within each setting, so height and weight from six months prior to recruitment 

could not be obtained. Those attending oncology day wards in hospital settings were 

typically weighed on the day of their treatment, so measurement by the investigator 

was unnecessary. It would have been difficult and unethical to ask participants who 

were frail or dying to mobilise for the sake of height and weight measurement. 

 

In terms of qualitative data analysis, the nature of the two questions asked of 

participants made it difficult to analyse and report responses. In the first question, 

participants were asked about changes to eating and drinking habits. In the second, 

they were asked about specific food or drink items they avoided since diagnosis. These 

were designed to address separate concepts and so were analysed separately, but 

some participants made reference to their responses from the first question when 

answering the second. Not only that, but some denied avoidance of foods and drinks 

in the second question, despite reporting that they did so in the first. This suggests that 

the interview questions could have been structured differently to obtain more accurate 

and reliable information, and to make analysis more straightforward. 
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During the course of data collection, the investigator noted that some individuals 

appeared to be at nutritional risk. This was often the case for those who avoided 

sources of protein and carbohydrate due to swallowing difficulties. As per the study 

protocol, the investigator reported these concerns to the presiding medical team and 

notified the local dietitian. It would be useful in future to capture the number and 

outcome of referrals to dietetic services see whether dysphagia-related intake 

problems were associated with nutritional risk judged by an expert clinician. 
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8.3 CONCLUSIONS 

Participants with and without dysphagia were not statistically different in their BMI, but 

those with dysphagia had a higher degree of weight loss in the last six months prior to 

recruitment. Dysphagia was associated with adverse nutritional symptoms and should 

be considered by clinicians as a potential contributor to cachexia. Participants were 

sometimes unable to describe the nature of their intake-related difficulties. Dietitians 

and SLTs should work jointly to identify, evaluate, and manage those with swallowing 

and nutritional problems. This would lead to improved patient care and may encourage 

patients and caregivers to feel supported. 

 

The next chapter concludes this study by identifying the impact of dysphagia upon 

participant quality of life.  
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9 IMPACT 

 

9.1 RESULTS 

These results combine qualitative and quantitative methods to describe the impact of 

dysphagia upon participants’ quality of life and feeding experiences.  

 

9.1.1 Participant Perspectives 

Previous chapters have reported physiologic and mechanistic aspects of swallow-

related dysfunction. In this chapter, participants’ reports of emotional and psychosocial 

impact are described. These were captured under the organising theme ‘Blame, Fear, 

Loss’. Global and organising themes are in Appendix 9. Definitions and further 

examples of themes contained in this chapter are in Appendix 10. 

 

9.1.1.1 Blame, Fear, Loss 

This organising theme captured the feelings and psychosocial consequences of 

swallow- and intake-related problems. It represented n=73/558 (13%) of all responses 

to the first qualitative question. ‘Loss’ was subdivided into three basic themes, since 

distinct differences arose during analysis. Figure 9.1 shows the frequency of each 

theme. 

 

Participants frequently assigned blame for their swallow and intake problems. This 

accounted for almost half (48%) of all basic themes within this organising theme. Since 

some participants reported more than one causal factor for their difficulties, there were 

37 reports of what caused these problems. The single most commonly reported cause 

of difficulties was chemotherapy (n=8). 

 

P279: I don’t enjoy meals as much as I used to. It’s a psychological issue. It’s almost 

like I have to eat for necessity. I can tell you what caused all this – it started with my 

chemotherapy. 
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FIGURE 9.1 Self-reported emotional and psychosocial impact of swallow- and intake-related problems 
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Chemotherapy was not the only treatment blamed for causing difficulties with eating 

and drinking. Medications, radiotherapy, and surgery were also attributed. Cancer and 

symptom treatments were reported by participants to cause 18/37 (49%) of all 

difficulties. 

 

P285: My mouth and my throat are very dry in the last couple of days since they 

changed my Oxycontin. 

[Reported by participant who stated that dryness caused swallowing difficulties] 

 

P202: I got my swallow problem from the Radium. I took the pink BMX mouthwash 

and it was great. 

 

P347: I had an operation to take out my lymph nodes and after that one of my vocal 

cords stopped working so I had a camera test done and it showed when I’m drinking I 

need to put my head like this [participant performs chin tuck with head turn left] so 

that I don’t aspirate. 

 

The next most commonly attributed cause of difficulties was symptoms or side-effects 

of disease or treatment. This accounted for 13/37 (35%) of all causes, the most 

common of which was dryness.  

 

P373: I’m not eating a lot; missing out on meals. It causes arguments at home! I 

suffer from dry mouth now. I don’t know if that’s part of the problem. My mouth gets 

very dry. 

 

P179: I feel like I’ve a sore throat. It makes it slightly more difficult to swallow. 

 

Only one participant blamed their cancer diagnosis for their swallowing and intake 

problems. 

 

P108: I’m put off a lot of foods because I lost my taste. The cancer, it’s what’s 

causing all the problems. 

 



 262 

Some participants expressed caution and fear surrounding swallowing. These were 

most often caused by episodes of bolus material catching or sticking, or because 

participants experienced choking in the past. 

 

P131: I have to have a drink with my food all the time. I wash everything down with a 

drink. It might get stuck otherwise and I’m afraid of choking. 

 

P202: Sometimes when I swallow, food gets stuck here [points to mid-oesophagus] 

and I get a fit of coughing, but I know how to manage my breathing and it goes down 

eventually. My family do panic, but I tell them not to worry and I can manage it. 

 

Those with dysphagia reported a sense of loss due to swallow and intake difficulties. 

This was characterised in three ways. Individuals commented on how they missed 

certain food or drink items that they used to enjoy. They reported being unable to 

participate in feeding-related activities, such as dining out. A loss of pleasure from 

eating and drinking changes was also discussed. 

 

P131: My taste has changed. I used to love sweet things. I’ve lost my taste for sweet 

things. I’d nearly prefer a sandwich now to sweet things. 

 

P289: There are certain things I used to love to eat. Now I don’t bother. I don’t know 

why; it could be the smell. 

 

P258: My food intake started to go down. I ended up not going to the gym or doing 

exercise. I pulled back and stopped going to the gym. I was worried about it and I 

couldn’t sleep. 

 

P290: I’ve no interest in going for a pint, which I used to enjoy. I was at a wedding 

recently and I had one pint and no desire for another one. That to me means I’m not 

well. 

 

P141: The ordinary pleasure is gone from swallowing. 
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9.1.2 Quality of Life 

Participants were asked during screening to rate their overall quality of life on a 0-10 

scale (0=worst, 10=best). Those with dysphagia were significantly more likely to have 

lower QoL (§6.1.3.3). Mean QoL score for dysphagic individuals was 5.2 (SD 2.9) 

versus 6.2 (SD 2.3) for those without swallowing difficulties. Those under palliative care 

had a mean QoL of 5.4 (SD 2.5), and a median 5 (IQR 4-7). Those under oncology 

services had a mean of 5.1 (SD 3.1) and a median of 5 (IQR 2.8-8). No relationship 

existed between QoL and dysphagia ORR, aspiration ORR, or FOIS score (Appendix 

10).  

 

EAT-10 score was examined to see whether this correlated with quality of life. By 

univariate ordinal regression, there was a significant relationship (p<0.001). Increasing 

EAT-10 score was associated with reduction in QoL (OR=1.07; 95% CI 1.03-1.10). 

 

9.1.3 EAT-10  

For dysphagic individuals, mean EAT-10 score was 10/40, median was 9, range was 

0-36. For those without dysphagia, mean score was 0.4 (±0.04). Differences in means 

for dysphagic and non-dysphagic individuals were significant (p<0.001). The effect size 

was +9.8 (95% CI 7.8-11.7) for those with dysphagia. Of those with dysphagia, 

individuals under palliative care had a median score of 11 (IQR 6-20), while those 

under medical or radiation oncology had a median of 6 (IQR 3-11.3). 

 

Figure 9.2 shows the weighted response to each item. Full EAT-10 questions are in 

Appendix 7. The most common and severe difficulty was Q4: ‘Swallowing solids takes 

extra effort’. This was followed by Q7: ‘The pleasure of eating is affected by my 

swallowing’. The least commonly reported difficulty was Q6: ‘Swallowing is painful’, 

followed by Q1: ‘My swallowing problem has caused me to lose weight’. Mean score 

for Q10: ‘Swallowing is stressful’ was 0.9 (±0.2). 
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FIGURE 9.2 Weighted distribution of EAT-10 scores for dysphagic participants 
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9.1.4 ‘Swallowing solids takes extra effort’ and Content Analysis 

Since participants reported difficulties with solids as their primary problem during EAT-

10, this was triangulated with qualitative findings. Those who reported problems eating 

meat in response to the second qualitative question were compared with those who 

had reported difficulties with solids during EAT-10. Self-reported difficulties with meat 

predicted increased score on EAT-10 Q4 (p=0.019). Complaints of difficulties with 

meat increased odds of having a higher EAT-10 score by 2.9 (95% CI 1.1-7.1). 

 

Since bread and potato were commonly reported to catch and stick (§7.1.1.4), this was 

tested in the same manner. These were found not to be related to results of EAT-10 

Q4 (p=0.641). 

 

Chewing difficulties were often reported as the reason why participants avoided meat 

(§7.1.1.4). Self-reported chewing difficulties were associated with higher score on 

EAT-10 Q4 (p=0.006). This had an odds ratio of 4.5 (95% CI 1.4-14.3). 

 

9.1.5 ‘Pleasure of eating is affected’ and Loss-Related Basic Themes 

EAT-10 Q7 (‘The pleasure of eating is affected by my swallowing’) was triangulated 

with participants who reported any of the three basic themes of ‘loss’. These were 

marginally above significance (p=0.068). 

 

9.1.6 Dysphagia ‘has caused me to lose weight’ and Weight Loss 

Most participants denied that their swallowing difficulties caused them to lose weight 

on EAT-10 Q1, but those with dysphagia had significantly more weight loss than those 

without when this was measured. Amongst the entire cohort, those with higher weight 

loss over the past six months were more likely to have higher EAT-10 Q1 scores 

(p=0.02). This had an odds ratio of 1.1 (95% CI 1.0-1.1).  

 

9.1.7 ‘Food sticks in my throat’ and ‘Catching and Sticking’ 

EAT-10 Q8 asks participants to rate the question ‘When I swallow food sticks in my 

throat’. Since ‘catching and sticking’ was commonly reported under the organising 

theme ‘my swallowing problems’, these were compared. These had a significant 
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relationship (p=0.032). Self-reported catching and sticking was associated with higher 

score on EAT-10 Q8. Odds ratio was 2.6 (95% CI 1.1-6.7). 

 

9.1.8 ‘Swallowing pills takes extra effort’ and Qualitative Analysis 

Dysphagia evaluation did not include a question specifically about difficulty swallowing 

pills. This was nevertheless reported frequently during qualitative interview. Since 

neither qualitative interview question addressed dysphagia with pills, both were 

examined for mention of this problem. Fifteen participants expressed this. Self-report 

was compared with responses to EAT-10 Q5: ‘Swallowing pills takes extra effort’. 

These were not associated (p=0.548). 

 

9.1.9 ‘I cough when I eat’ and ‘Coughing’, ‘Choking’ 

EAT-10 Q9: ‘I cough when I eat’ was compared with participant-reported coughing in 

response to the first qualitative question. These were significantly associated 

(p=0.004). Self-reported coughing during qualitative interview had an odds ratio of 7.1 

(95% CI 1.9-25.0). Patients sometimes clinically report that they ‘cough and choke’ on 

intake, so the basic theme ‘Choking’ was compared with EAT-10 Q9. This was non-

significant (p=0.773). 

 

9.1.10 ‘I cough when I eat’ and ‘Pharyngeal Response’ on MASA 

MASA requires examiners to grade patients’ pharyngeal response to oral bolus 

administration. Possible scores are 1, 5, or 10. These represent ‘not coping/gurgling’. 

‘cough before/during/after swallow’, and a normal pharyngeal swallow response 

respectively. No individual scored 1 during MASA. Those who scored 5 or 10 were 

therefore coded as coughing or not coughing during intake. This was compared with 

EAT-10 Q9. The two were significantly associated, with observed coughing on intake 

associated with higher score on EAT-10 Q9 by ordinal regression (p=0.006). Odds 

ratio was 4.3 (95% CI 1.5-12.5).   
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9.2 DISCUSSION 

This chapter examined the effects of dysphagia and intake problems upon the person 

with cancer. A special focus was given to dysphagia-related problems. It was 

hypothesised in Chapter 5 that dysphagia would have a severe impact upon the person 

by EAT-10 analysis, and that it would be associated with lower global quality of life. 

 

Dysphagia did have a high impact, with a mean score of 10 on EAT-10 for dysphagic 

participants and large differences in group means between those with and without 

swallowing difficulties. This may also suggest that EAT-10 lends itself well as an impact 

screening tool for dysphagia in this cohort. The fact that ‘the pleasure of eating is 

affected by my swallowing’ was the second highest EAT-10 complaint supports the 

hypothesis that dysphagia had a high impact on those with cancer. 

 

Dysphagia was associated with a lower overall QoL.  Those with dysphagia had a 

clinically meaningful QoL deficit versus those without by the scale used in this research 

(42). Although dysphagia and QoL were associated, this could be through the effects 

of a mediator variable such as performance status, which was also found to be 

associated (p<0.001; §6.1.3.3). A swallow-related QoL measure would be useful to 

discriminate these in the future. 

 

9.2.1 Participant-Reported Impact 

It is interesting that participants described emotional, psychological, and social effects 

of swallowing difficulties upon their lives, despite the fact that the qualitative interview 

questions were not specifically designed to explore this. While the questions were left 

open to allow participants to respond in any way they wished, the volume of responses 

describing ‘blame, fear, and loss’ indicate that swallow and intake problems have a 

significant effect on wellbeing.  

 

When participants reported impressions of what caused dysphagia and intake 

problems, they most commonly ascribed difficulties to their cancer treatment. This is 

contradicted by evidence in Chapter 6 that cancer treatments are not predictive of 

dysphagia. Chapters 6 and 7 found that dysphagia was most common in those with 

poorer ECOG-PS, and those who were receiving hospice and palliative care. 

Functional decline also appeared to play a role in dysphagia presence. Participants in 

this study did not associate their swallow or intake difficulties with an overall decline. 



 268 

Instead, they tended to relate their difficulties with treatments or other disease side-

effects. It is worth conducting further research on this phenomenon. It may be that 

those with cancer feel their swallow and intake difficulties are an inevitable side-effect 

of cancer treatment and therefore do not seek help for these problems. 

 

Fear and caution about eating and drinking was also evident in this group. These were 

usually rooted in past experiences of adverse swallow events. As such, they do not 

constitute phagophobia, which requires a fear of swallowing in the face of normal 

swallow function (71, 72). Anxiety regarding feeding is a typical experience for those 

with dysphagia (99). 

 

Loss of participation and engagement with social activities surrounding feeding was 

also evident from qualitative analysis. This is not unusual for those with dysphagia, 

who report increased isolation and reduced social engagement (99, 485). Dysphagic 

individuals also report reduced enjoyment of mealtimes (99). By itself, cancer affects 

mealtime habits and enjoyment (486). The interaction between dysphagia and cancer, 

and their collective impact upon mealtime engagement and enjoyment merits further 

exploration. 

 

9.2.2 Findings from EAT-10 

To some extent, it was unsurprising that differences in EAT-10 scores between 

dysphagic and non-dysphagic individuals would be different. Since EAT-10 score ≥3 

was used as a diagnostic criterion for dysphagia evaluation, it follows that those with 

dysphagia were more likely to have higher scores. What was more stark was the effect 

size of the difference. The mean score for dysphagic individuals was considerably 

higher, as evidenced through statistical testing. Since EAT-10 was designed as a 

patient-reported outcome measure tool, this means that dysphagia has a high impact 

upon the individual. 

 

The results of several EAT-10 questions were also triangulated with qualitative 

findings. Difficulties with solid foods was reported with a high prevalence and severity 

during EAT-10 and this was associated with self-reported masticatory difficulties and 

problems with meat. Chapters 7 and 8 discussed how those with chewing problems 

tended to avoid meats, and how this has nutritional implications for those with cancer. 

Clinicians using EAT-10 with this population should consider that participants who 
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state that they have problems with solids may be at nutritional risk. This should prompt 

clinicians to ask questions of patients as to what types of solids they are avoiding and 

why, and to consider referral to dietetic services. 

 

The relationship between the EAT-10 question about swallowing problems causing 

loss of pleasure was compared with self-reported feelings of loss during qualitative 

interview. These were marginally above significance. This likely means that reduced 

pleasure from eating and drinking is a complex phenomenon that cannot be easily 

distinguished from single-item questions. For those with cancer, the hedonistic 

experience of eating and drinking goes beyond simple enjoyment of flavour into a 

psychological domain, where it becomes integral to quality of life (487). This relates to 

the fact that individuals with cancer feel it is important to ‘engage in everyday activities’ 

(249). Separate swallow-related quality of life measures would therefore be useful to 

discriminate these in future. Structured qualitative interview would also be of benefit. 

 

EAT-10 Q1: ‘My swallowing problem has caused me to lose weight’ was the third-least 

frequently reported response by this tool. Despite this, it retained significance in 

discriminating dysphagic from non-dysphagic individuals. This raises the possibility 

that this question could be used instead of documenting patients’ percentage weight 

loss over the last six months for the purposes of predicting dysphagia. Dysphagia is a 

leading cause of unintentional weight loss (488). In cancer, weight loss is associated 

with reduced quality of life (489-492). Further research must therefore be conducted 

on the impact of dysphagia upon quality of life through weight loss mechanisms. 

 

The phenomenon of ‘catching and sticking’ as reported during qualitative interview was 

strongly associated with EAT-10 Q8, which asked participants about food sticking in 

the throat. This suggests that EAT-10 is sensitive to this participant complaint, which 

was the most commonly reported swallowing problem during qualitative analysis 

(Figure 7.1). What remains unknown is the aetiology of this dysphagia sign. Previous 

research has demonstrated that localisation of where material appears to ‘stick’ is poor 

and that difficulties reported to be in the throat are often oesophageal (493). Barium 

swallow or oesophageal manometry would be useful to discriminate this. 

 

It was noted in §7.2.10 that this study was limited in that it omitted an evaluation of 

difficulties swallowing pills. Since the focus of qualitative interview was on ‘eating and 
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drinking’ and ‘food and drinks’, participants may not have considered medication in 

their responses. This may be why mention of such a difficulty during qualitative 

interview did not triangulate with self-reported difficulties during EAT-10 Q5: 

‘Swallowing pills takes extra effort’. Future studies should take care to examine this 

separately, as dysphagic individuals are known to have greater difficulties swallowing 

solid oral medications (494). This can be addressed by using alternative formulations. 

For those with dysphagia, pill size and shape influence ability to swallow medication, 

where larger sizes are usually more difficult (494, 495).  Orally disintegrating tablets 

are often favoured by those with dysphagia (494, 496). These could be considered for 

the population studied here.  

 

Finally, EAT-10 Q9: ‘I cough when I eat’ appeared to be sensitive at detecting coughing 

when compared with the basic theme ‘Coughing’ during qualitative interview. It was 

also useful for discriminating between coughing and choking, which suggests that 

participants in this study recognised these two dysphagia signs as discrete entities. 

This EAT-10 question may therefore be useful to identify those at risk of aspiration. 

This is the supported by the fact that this question was strongly associated with 

observed coughing during MASA swallow trials. 

 

9.2.3 Limitations 

This chapter found that those with dysphagia had higher EAT-10 scores, reduced 

quality of life, and expressed feelings of blame, fear, and loss in association with 

dysphagia. It also demonstrated that certain questions on the EAT-10 tool triangulate 

with qualitative findings. These results should be considered in the context of the 

sample recruited as part of the study and how they might be affected had a different 

sample been used for analysis.  

 

EAT-10 scores were higher for those with dysphagia than those without, but descriptive 

statistics demonstrate that this was influenced heavily by those under palliative care. 

Had a larger palliative care cohort been recruited, and a correspondingly smaller 

oncology cohort, findings would have been even more exaggerated. This effect was 

not replicated for QoL scores, which were largely similar in terms of measures of 

central tendency when evaluated descriptively. Whether significance values for EAT-

10 and QoL scores differ depending on primary cancer site is difficult to determine, but 
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it is hypothesised that these scores were associated with disease burden and 

functional decline, rather than primary cancer site. 

Participants blamed their cancer treatments and the side-effects of those treatments for 

their swallowing difficulties. To some extent, this may have been affected by the sample 

recruited. Those newly diagnosed and treatment-naïve may not express the same 

thoughts as those who have undergone more treatment. The same may also be true of 

those with few versus multiple comorbidities, since those with multiple medical 

complaints are more likely to be on a greater number of medications, leading to 

potentially worse side-effects. 

 

Expressions of fear and caution about swallowing were likely to be have been influenced 

by dysphagia severity, since choking was a commonly-reported sign in those that 

described these feelings. Dysphagia severity by MASA was associated with higher 

number of cranial nerve deficits, cough, anorexia, hospice care, and dyspnoea (Table 

7.4). It therefore stands to reason that were more participants meeting these attributes 

recruited, this might exaggerate findings. An individual under hospice care with lung 

cancer might for example meet this profile, since lung cancer is associated with these 

aerodigestive and nutritional difficulties (180), as well as presenting a risk for recurrent 

laryngeal nerve compression if the tumour is near to this. 

 

Loss was described as a loss of participation, loss of pleasure from eating and drinking, 

and missing certain foods and drinks. It is difficult to determine what factors influenced 

loss of participation, since this may have been determined both by swallowing difficulties 

and social circumstances. Loss of pleasure and missing certain food and drink items 

were often qualitatively reported with taste changes and with anorexia. As such, 

participants with these symptoms may have influenced findings. Cancer treatments and 

primary cancers that contribute to these symptoms could therefore alter generalisability 

to a clinical context. 

 

During triangulation, chewing problems on EAT-10 were associated with self-reported 

chewing problems qualitatively. This may have been influenced by the age of the 

participants, since older participants were more likely to wear dentures. It may also have 

been influenced by other factors that affect chewing, such as chemotherapy treatment. 

This is associated with oral mucositis, so inclusion of a high number of individuals 
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receiving chemotherapy (rather than radiotherapy, hormonal therapy, or targeted 

therapies) could have contributed to this strong finding. 

 

Another triangulated finding was that the EAT-10 question ‘my swallowing problem has 

caused me to lose weight’ was associated with dysphagia presence. This was 

unsurprising given that cachexia presence was also associated with dysphagia by 

univariate analysis (Table 6.24). Cachexia is a progressive condition in those with 

cancer, so this result would be made more significant by those within the sample that 

are at higher risk of cachexia, such as those with advanced disease.  

 

The qualitative questions used in this study were not designed to measure impact of 

dysphagia on the individual. The questions were instead intended to be deliberately 

open and to allow participants to volunteer any information that they felt was relevant 

to their eating and drinking changes. Using this method, 13% of participants reported 

feelings of blame, fear, and loss that were associated with their dysphagia. Fear of 

swallowing and feeling of loss associated with intake issues are undeniably impactful. 

Whether ‘blame’ should be treated in the same manner is open to interpretation. 

 

Blame was considered here to be of impact, since it implies that something has ‘gone 

wrong’ and that something must be at fault for that. In those with cancer, blame is 

associated with increased distress. This is usually in the context of self-blame for 

developing cancer, such as through unhealthy lifestyle choices like smoking (497-500). 

The rationale for assigning blame as an impactful feeling may be better examined using 

more specific questions that ask patients about this, and by a deductive qualitative 

analysis approach. It would also be interesting to examine whether dysphagia and its 

assigned causes influence feelings and responses bidirectionally. For example, those 

with dysphagia due to dry mouth might blame their opioid medications. They may 

therefore seek to reduce their dependency on this medication at the expense of 

potentially experiencing more pain if they prioritise swallow function above this. 

 

As reported in §5.2.8.5, there are a limited number of tools available to measure impact 

of dysphagia on the person. EAT-10 was chosen for this study, since it had utility as a 

dysphagia screen, in addition to reflecting impact. The MD Anderson Dysphagia 

Inventory (150) was not used, since it was validated in head and neck cancer and had 

not been examined in a diverse a range of clinical populations. This tool examines 
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global, emotional, functional, and physical subscales to measure dysphagia impact. It 

contains twenty items and may be self-administered. On reflection, this may have been 

a valuable tool to incorporate into assessment. 

 

The use of SWAL-QOL (192) to measure impact was discounted, as it is lengthy to 

administer, and would be especially burdensome for those in the final stages of 

disease. This tool has been used successfully in the past with cancer patients under 

palliative care. Brady et al. (189) examined quality of life in 13 individuals with lung 

cancer and dysphagia. Dysphagia presence was determined by EAT-10 ≥3. Those 

with a positive dysphagia screen reported QoL problems with: choking on food; eating 

desire; food lodging in the throat; food selection; mealtime duration. These findings 

mirror participant reports in the current study. Roe et al. (110) used a modified version 

of SWAL-QOL in a group of 11 individuals with malignancies outside the head, neck, 

and upper GI tract, though two of those were haematological cancers. Domains 

affected in both the current study and Roe et al. were: eating desire; eating duration; 

fear of eating; food selection. 

 

Since participants clearly wished to discuss dysphagia impact during qualitative 

interview, specific attention should be given to QoL in future research. Such studies 

should also examine the influence of dietary restrictions on quality of life. Increasing 

diet modification is known to be associated with reduced quality of life in head and 

neck cancer survivors (501). It nevertheless remains the case that a quick and low-

burden quality of life measurement tool needs to be developed for use with this cohort 

before impact of dysphagia can be properly investigated. 
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9.3 CONCLUSIONS 

This chapter examined the impact of both dysphagia and of intake problems in general 

upon the person with cancer. As in Chapter 8, swallowing and intake issues were 

sometimes considered a unified concept by participants. While this made 

discrimination between the two more complex during qualitative interview, there were 

nevertheless clear instances where dysphagia contributed to negative impact upon the 

person. This was supported by large differences in mean EAT-10 scores between 

dysphagic and non-dysphagic participants. EAT-10 was also noted to have strong 

associations with self-reported difficulties during qualitative interview, suggesting that 

it is a sensitive impact measurement tool to use in this population. 

 

In terms of research, it would be valuable and meaningful to determine how best to 

measure quality of life impact from swallowing difficulties in this cancer population in 

more detail. While existing tools could be used, the symptom profile and unique 

dysphagia signs that are more particular to this group may necessitate the 

development of a bespoke tool. 

 

Dysphagia severity was demonstrated in Chapter 7 to be relatively low for those with 

solid malignancies outside the head, neck, and upper GI tract. This is especially true 

when compared to other clinical populations such as stroke. It may therefore be easy 

for clinicians to assume a lack of impact when dysphagia is not severe. This is not the 

case, and healthcare professionals should discuss with patients the limitations 

imposed upon their lives by swallowing difficulties. 

 

The next chapter concludes this thesis by synthesising findings, describing clinical 

impact, and providing directions for future research.  
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10 DISCUSSION 

 

10.1 RESEARCH OVERVIEW 

Within oncology, research about swallowing difficulties has been primarily concerned 

with head and neck tumours, or cancers of the upper gastrointestinal tract. In spite of 

this, the author of this thesis had noted that individuals with tumours outside these 

regions sometimes also developed dysphagia. Referrals to the author’s local SLT 

department were usually received from palliative care teams, but occasionally also 

oncologists. This naturally led to the questions of ‘why’ and ‘how often’ swallowing 

difficulties occur in these individuals. The presence of dysphagia seemed unusual, 

since tumours were not present in any anatomic swallow regions.  

 

The work presented in this thesis represents exploratory research into what is a 

relatively new field in dysphagia. Epidemiology quickly became this study’s focus, with 

the intention of quantifying the problem. In order to do so, appropriate measurement 

tools were required. This gave rise to two studies.  

 

The first was a systematic review presented in Chapter 3. The purpose of the review 

was to find tools that could be used at the bedside to quickly and accurately identify 

those with dysphagia, and to characterise that dysphagia. From an early stage, cancer 

cachexia was theorised as one mechanism by which swallowing difficulties may be 

present. This meant that an objective measurement would be ideal to see whether 

those with dysphagia had loss of muscle strength and endurance. Chapter 4 presented 

the OroPress device, which was intended to measure this. This ultimately proved to be 

unfeasible for large-scale epidemiological research due to problems with sensor 

adhesion within the oral cavity. The device was abandoned. Alternatives were 

considered, but it became apparent that adding instrumental measurement to the 

research protocol would place additional burden on participants and would add to the 

already lengthy and comprehensive study procedures. A final study protocol was 

described in Chapter 5. 

 

The epidemiological research proceeded with bedside screening and evaluation 

without instrumentation, which was more representative of typical clinical practice. The 

first priority was to establish the prevalence and predictors of dysphagia, in order to 
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quantify the extent of the problem and describe those in whom dysphagia may appear. 

This was intended to improve clinical practice by directing clinicians towards those 

most likely to have swallowing difficulties, so that they may be screened and managed 

in a timely fashion. These findings were presented in Chapter 6. A heterogeneous 

group of participants were recruited from diverse settings to represent a clinically 

meaningful sample. Inclusion/exclusion criteria were also designed to ensure that the 

typical individual attending oncology and palliative services would be included. 

Individuals unable to participate were still captured to minimise sampling bias.    

 

Having established those most likely to have a positive dysphagia screen, the next task 

was to characterise swallowing difficulties. The clinical characteristics of dysphagia 

were described in Chapter 7. This described dysphagia severity, the degree of diet 

modification required, and swallow phases affected. It also identified factors most likely 

to predict swallow deficit severity. Participants provided their own perspectives on 

swallowing problems through qualitative interview. This was included for two reasons. 

Firstly, it was important to provide participants with their own voice. Secondly, it 

ensured the research did not miss dysphagia signs that were not included in the 

assessment battery. This was important, since dysphagia in these individuals had 

never been studied. 

 

Food and drink are consumed for a variety of reasons. One reason is to provide 

sustenance to the body and to ensure homeostasis. These are often compromised in 

those with cancer. Since swallowing difficulties are known to contribute to malnutrition, 

the nutritional associations of dysphagia in those with cancer were examined in 

Chapter 8. 

 

Another reason why food and drink is consumed is for enjoyment and interpersonal 

connection. The impact of dysphagia upon the pleasure of the eating and drinking 

experience, and its impact upon participation in activities like mealtimes was discussed 

in Chapter 9. 
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10.2 SUMMARY OF THESIS FINDINGS 

Chapter 2 provided a summary of the literature about cancer, dysphagia, and the 

interaction between the two. Those with solid malignancies outside the head, neck, 

and upper GI tract were noted to account for 68% of all malignancies (10). Malignant 

neoplasms are the leading cause of death in Ireland, and a leading cause of mortality 

around the world (10, 13). Despite this, little dysphagia research has been conducted 

before now in this population. 

 

In order to study this population, a set of appropriately validated tools were required to 

screen and evaluate swallowing difficulties. Following systematic review, no tools were 

found to have been developed exclusively for this cohort. Some tools were partially 

validated in this group, so the best available instruments were chosen. This included 

the EAT-10 (191), which was not validated with this population, but has been found to 

be clinically useful in heterogeneous disease conditions (191, 310-314, 407, 408). 

EAT-10 was chosen as both a screening and impact measurement instrument. MASA 

(281) was used for comprehensive swallow evaluation. This was supplemented by 

OHAT (411) and cranial nerve examination (409, 410). MASA’s ability to predict 

aspiration had been examined by González-Fernández et al. (277) and its aspiration 

ordinal risk ratio was associated with VFSS findings. MASA also remains one of few 

validated, structured clinical bedside swallow evaluation tools.  

 

A novel wireless device (‘OroPress’) was tested in Chapter 3 using a pilot methodology. 

The purpose of the study was to determine whether the device could be used in a 

cancer population, both for clinical and research purposes. The device was already 

validated (147, 298), but had not yet been examined in terms of its feasibility. OroPress 

measured intra-oral lingual pressure, which is known to be abnormal in dysphagic 

individuals (144, 145, 502). The device provided excellent data and appears promising 

in terms of its ability to generate novel swallow parameters. These merit future 

research to determine whether they are useful for dysphagia prediction and 

measurement. Unfortunately, the device’s use was hampered by poor adhesion of the 

sensor within the oral cavity. It was hypothesised that this may be due to denture use 

or dry mouth, both of which emerged as common in the large epidemiological study 

conducted here. While OroPress was useful as a measurement tool, and was 

acceptable to participants, it remains unsuitable for a clinical population until adhesion 

issues are resolved.   
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An epidemiological study was conducted to determine dysphagia prevalence for the 

population examined by this thesis. The most striking finding from the literature was 

that dysphagia prevalence in this group appeared to vary from 3-70% (94, 108, 174-

189). This was because of different measurement instruments, heterogeneity of 

disease extent, unclear dysphagia definitions, and varied primary cancer sites. This 

study used the best available screening and evaluation tools based on systematic 

review. It also provided clear definitions of diagnostic criteria for dysphagia based on 

the best available evidence (§5.3.9.6). Using these, dysphagia was present in 19% 

(95% CI 15.2-23.2). This rose to 32% for those in hospice care and decreased slightly 

to 16% in hospital care. These figures are higher than those found in health community-

dwelling adults (92, 93), suggesting pathology. 

 

Dysphagia was not associated with cancer treatment, disease extent, or primary site. 

The exception to this was in those who had radiotherapy to the head, neck, or 

oesophagus. Since only 6/385 (2%) of participants had such treatment (mainly for bony 

metastases to the cervical spine), this is of secondary concern. This should assure 

clinicians that dysphagia in those with cancer is not simply a side-effect of mucositis 

from chemotherapy treatment, as is often clinically assumed. 

 

Instead, dysphagia presence was associated with factors that indicate functional 

decline. The most notable of these was ECOG-PS (45), which retained significance 

during multivariate analysis and was predictive of lower MASA raw score (worse 

swallow), increased aspiration risk, and greater degree of diet modification by FOIS 

(316). Other dysphagia predictors indicative of functional decline were cachexia 

presence/weight loss, cognitive impairment, increasing number of comorbidities, and 

poorer quality of life. Dysphagia was most likely to occur in those under hospice and 

palliative care. These also predicted worse dysphagia and aspiration ORR by MASA. 

The fact that swallow impairment marks functional decline may be one of the reasons 

why it is an independent prognostic indicator of short-term mortality for those under 

hospice and palliative care services (181, 195-199). 

 

Dysphagia is a known frailty marker (218-220). It is proposed here that frailty may 

explain dysphagia in those with cancer, since disease progression by itself is not 

responsible. One potential source of decline affecting swallow function is cancer 

cachexia. This results in loss of skeletal muscle mass and functional impairment (22). 
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It was noted to predict dysphagia presence. It was also associated with worse MASA 

raw score (though not dysphagia ORR), while a higher BMI seemed to reduce the risk 

of aspiration.  

 

Dysphagia was associated with the presence of other symptoms belonging to three 

cancer symptom clusters. Clusters describe commonly co-occurring symptoms, which 

may share an underlying aetiology (20). Aktas et al. (21) report that dysphagia 

commonly co-occurs with cough, dysphonia, dyspnoea, and wheeze to form the 

‘aerodigestive’ cluster. According to these authors, dysphagia is a cousin of the ‘fatigue, 

anorexia-cachexia’ and ‘nausea/vomiting’ clusters. These collectively contain the 

symptoms: anorexia, dry mouth, early satiety, easy fatigue, nausea, taste changes, 

vomiting, weakness, and weight loss. Symptom cluster research involving swallowing 

difficulties has until now relied on participant self-report to determine dysphagia 

presence. 

 

Dysphagia was comprehensively screened and measured here and was found to 

significantly co-occur with each symptom from the above clusters (fatigue and weakness 

were omitted). The exception to this was vomiting, which was marginally above 

significance at p=0.057. Cough, dyspnoea, and wheeze were subsequently found to 

predict dysphagia severity using MASA measures. From a nutritional perspective, 

dysphagia severity was predicted by: anorexia; early satiety; vomiting; weight loss.  

 

The mechanisms that underpin the shared expression of dysphagia and other 

aerodigestive and nutritional symptoms are unknown. The vagus nerve innervates much 

of the larynx, as well as pharyngeal swallow musculature (57). It is also responsible for 

regulation of autonomic nervous system function, which governs digestive processes 

(432-434). Disruption to vagus function may therefore affect both swallow and digestive 

functions and is worthy of further investigation. 

 

Another possibility is that the measurement instrument used to determine the presence 

of nutritional and aerodigestive symptoms was inadequate. Participants were asked 

during screening whether they had experienced those symptoms during the past week. 

The language and terminology of these items were borrowed from other validated tools, 

such as the Memorial Symptom Assessment Scale (173) and the Patient-Generated 

Subjective Global Assessment (401). During qualitative interview, participants found it 
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difficult to discriminate intake problems from one another. The presence and 

characteristics of these symptoms in those with cancer should be examined more 

thoroughly. An understanding of what patients mean by ‘loss of appetite’ or ‘feeling full’, 

and whether these relate to measurable physiologic impairment would be useful. 

Dysphagia could then be re-examined in this group to determine whether a common 

disease pathway exists.     

 

The qualitative and mixed-methods analyses used by this study provided interesting 

information that would not otherwise have been captured by screening and evaluation 

tools. They demonstrated that difficulty chewing was a common issue. This led to 

avoidance of meat, which has the potential to exacerbate cachexia and weight loss in 

those with cancer, since a high-protein diet is recommended for these individuals (243). 

They also indicated participants’ reliance upon avoidance of problematic food and drink 

items. Adoption of strategies such as using fluids to aid swallowing in those with dry 

mouth was also apparent. This suggests that those with cancer are self-managing their 

swallowing difficulties. This only serves to highlight the fact that help should be provided 

to these patients by qualified healthcare professionals. 

 

The analysis approach also led to novel findings in terms of the discovery of neuropathic 

swallowing deficits associated with oxaliplatin-based chemotherapy. The sample size 

involved in this analysis was small, but effect sizes were large. While oral and 

pharyngeal symptoms from this agent were previously reported in the literature, this 

research identifies that participants experience ‘pins and needles’, ‘temperature 

problems’, and ‘throat spasm’. It also suggests that dysphagia is triggered not only by a 

cold bolus, but also hot and potentially carbonated items too. 

 

The impact of dysphagia on the person with cancer was explored. Participants assigned 

blame for their swallowing and intake problems. This may suggest distress or frustration, 

though patients’ feelings about having swallowing problems should be explored by 

future research. The fact that participants were cautious and expressed fear about 

swallowing indicates that dysphagia is a high-impact symptom. Reports of loss of 

enjoyment, participation, and pleasure from swallowing problems support the 

hypothesis that dysphagia is distressing. Those with cancer report that maintenance of 

everyday activities and social functioning is of utmost importance (248, 249). The impact 
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that dysphagia may have upon these should be considered by clinicians and given 

priority in research.  
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10.3 STRENGTHS AND LIMITATIONS 

This research had a number of strengths. It was the first research to comprehensively 

examine dysphagia in those with malignancies outside the head, neck, and upper GI 

tract. Dysphagia was examined using the best available tools, and the limitations of 

these tools were critically reflected upon. The population involved in the epidemiologic 

study was large and diverse. The research also generated a substantial quantity of 

data, which was examined both qualitatively and quantitatively. Mixed-methods 

analysis was used to triangulate findings from both methodologies. This allowed for 

corroboration and discrimination of various signs and symptoms that might otherwise 

have been assumed to be equal (or non-equal). For example, clinicians may be 

reassured that participant-reported coughing is a strong indicator of aspiration risk 

(§9.1.9, §9.1.10).    

 

The research was limited mainly by the tools that were used. Since these were not 

validated for the population being examined, they may bias results. The screening tool 

for example appeared to have extremely high specificity, since all individuals who 

proceeded to have dysphagia evaluation due to a positive screen received such a 

diagnosis. The tool was not perfect, because eight individuals did not proceed to 

evaluation for reasons given in §6.1.1. The tool’s sensitivity was also questionable. 

12% (n=37/385) of individuals were noted during recruitment to have reported some 

difficulties that could have been dysphagia-related, but these did not proceed to 

evaluation due to negative screens (§6.1.5). 

 

Another limitation of the research was the sampling. All of those with breast cancer 

from one setting were not eligible for recruitment because their primary physician 

declined study involvement. Of those consultants who agreed to participate in the 

research, some had special interest in particular types of cancer, and so these were 

perhaps over-represented in the final sample. It is also worth concerning that the 

number of participants under the care of radiation oncology services was low. 

 

Some primary cancers were associated with high dysphagia prevalence, but were too 

small in number to be studied in detail. Mesothelioma for example had a 100% 

dysphagia prevalence, but only three participants presented with this malignancy. 

Dysphagia has been reported to be associated with this malignancy in the past (503-

506). Had more individuals with this diagnosis been recruited, associations between 
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dysphagia and primary cancer site could have been different. The same might apply 

to other malignancies such as brain tumours. Future studies might benefit from using 

stratified random sampling to control for sampling bias, or seek to purposefully recruit 

those with primary cancers such as mesothelioma that have a physiologic basis for 

disrupting swallow function.    

 

Two facets of dysphagia evaluation were not given sufficient attention during this 

research and should be examined in future. The first is the prevalence of swallowing 

difficulties related to oral medications. This was commonly reported by participants, 

but self-reports of difficulties with this did not triangulate between EAT-10 and 

qualitative analysis (§9.1.8). This is probably because questions were not structured 

in such a way as to adequately capture this. The second facet was swallow-related 

quality of life. While impact was measured by EAT-10, global quality of life, and 

qualitative interview, a structured tool could be useful to examine this in more detail. 

 

Statistical correction for multiple testing was not included in the analysis of the data in 

this thesis. Multiple correction testing is used to address the family-wise error rate that 

may occur when more than one test for significance is carried out within the same 

study. This refers to the principle that the more tests that are run, the greater the 

chance of encountering a Type I error. Proponents of multiple testing correction 

advocate that it prevents false inferencing. It may also prevent future research into 

findings are significant only because of statistical error, saving time and money.  

   

Addressing multiple testing correction also has its disadvantages. For one, methods 

such as Bonferroni correction are conservative, and while they decrease Type I errors, 

they simultaneously inflate Type II errors; the failure to reject the null hypothesis when 

it truly should be rejected. In its extreme, multiple testing correction also assumes that 

the main cause of unusual findings is chance, and that any findings that move from 

significance to non-significance are not worth considering.  

 

One common method of correcting for this in regression analysis is to divide the 

standard significance value (=0.05) by the total number of predictors examined. 

Chapter 6 examined 54 predictors. Using correction, significance would be set at 

<0.001, meaning that no predictor in the multivariate model would reach significance. 

Similarly, in Chapter 7 there were 47 predictors examined in terms of their influence 
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on FOIS and MASA outcomes. By adjusting, significance would be set at <0.0011. 

Under strict interpretation, this would mean that an increasing number of cranial nerve 

deficits was the only factor predictive of worse MASA raw score by multivariate 

regression. It would also mean that no predictors were significant for determining 

increasing odds of dysphagia by MASA, nor worse FOIS score. 

 

As this research is the first to explore relationships between dysphagia and other 

predictive factors, multiple correction testing was not used. A rigid interpretation of 

significance based on a corrected alpha value would fail to consider that symptoms 

such as cough, nausea, and ECOG-PS show a high tendency to influence dysphagia 

presence. It would also dismiss any future research into these predictive factors as 

worthless. The same ethos applies to the remainder of the findings from this thesis; 

the reader is encouraged to consider significant findings as influencing factors, rather 

than as absolutes. 

 

Taken in concert with the sampling limitations of this study described in each chapter, 

it may be the case that certain findings are under- or over-represented in terms of their 

significance. One means of addressing these limitations is to replicate this research in 

other centres with a different sample. This would help determine whether the factors 

under examination were due to sampling or statistical concerns, and may justify future 

research. 
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10.4 IMPLICATIONS FOR CLINICAL PRACTICE 

The first recommendation from this research for clinical practice is that a 

comprehensive swallow screening programme should be implemented for those with 

cancer, regardless of primary site. This is especially true for those under hospice and 

palliative care, where dysphagia is much more prevalent. Swallowing difficulties in this 

population are arguably also more important, since the focus of palliative care is to 

provide relief from distressing symptoms and when applicable, a ‘good death’. The 

ability to enjoy a safe and pleasurable feeding experience may play an important role 

in facilitating these. 

 

Until a bespoke tool is developed, swallow screening is recommended by the tool 

described here. That is, patients should be asked whether they have any difficulty 

chewing or swallowing. They should also complete the EAT-10. If they answer ‘yes’ to 

either of the first two questions, or score ≥3 on EAT-10, they should be referred for 

swallow evaluation. Clinicians should nevertheless be conscious that some individuals 

may deny difficulties using this combination of screening items, and so a conversation 

about feeding would also be appropriate. It could also be argued that any individual 

reporting swallowing difficulties may well also have dietary issues, so referral to a 

dietetic service is also advised. 

 

For swallow evaluation, MASA could be used to structure clinical testing, but it should 

not be relied upon as exclusively. A holistic, multimodal evaluation approach is 

recommended, since 11% of study participants met only one diagnostic criterion 

(Figure 7.10). SLTs should be conscious during swallow evaluation that those with 

cough, dyspnoea, and wheeze are at higher dysphagia and aspiration risk. Therapists 

should also by aware that lower dysphagia severity and lack of significant diet 

modification does not equal lack of impact upon the patient. In the absence of an 

appropriate quality of life instrument, this should be discussed with the patient in detail.  

 

Based on the findings from this thesis, a table of suggested screening, evaluation, and 

quality of life/impact measurement procedures are provided in Tables 10.1-10.3. These 

should be used as a basis for developing new tools in the future. For example, Table 

10.2 suggests that MASA could be used as a structured bedside swallow assessment 
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tool, but that elimination of stroke-related symptoms such as dysphasia may be 

appropriate for most individuals.  
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TABLE 10.1 Proposed oropharyngeal dysphagia screening procedure for adults with solid malignancies outside the head, neck, 

and upper GI tract 

Item Outcome Measure Considerations Rationale 

Ask ‘Since your cancer 

diagnosis, have you noticed 

any difficulty swallowing?’ and 

‘Since your cancer diagnosis, 

have you noticed any difficulty 

chewing?’ 

If patient answers ‘yes’ 

to either question then 

evaluate 

Some individuals may answer ‘no’, but have dysphagia 

signs. If patient answers ‘no’, ask whether they have dry 

mouth, fear of swallowing, odynophagia, or pins and 

needles during swallow. Qualify by asking whether 

dysphagia has resolved or is ongoing. If chewing problems 

are reported, consider referring to dietician. 

§6.1.5 

§6.2.7 

Administer EAT-10  If score ≥3 then evaluate If responses to Q1 (‘My swallowing problem has caused 

me to lose weight’) or Q8 (‘When I swallow food sticks in 

my throat’) >0 then consider whether cachexia, weight 

loss, or problems with solid food intake exist. If patient is 

cachectic, consider evaluating regardless of screening 

outcomes, since dysphagia and cachexia are strongly 

associated. Refer to dietician if weight loss or difficulty with 

solids are evident. If Q9 (‘I cough when I eat’) >0 then 

observe closely for coughing during evaluation. 

§6.1.3.9 

§6.1.5 

§9.2.2 

FOIS Existing diet modification Establish FOIS score from conversation about current diet 

and consider evaluation if <7. Those with cancer typically 

self-modify their diets, so FOIS may be a useful screen. 

§7.1.5 
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TABLE 10.2 Proposed oropharyngeal dysphagia evaluation procedure for adults with solid malignancies outside the head, neck, 

and upper GI tract 

Item Outcome Measure Considerations Rationale 

Case history and self-reported 

swallowing difficulties (via 

open questions) 

Dysphagia signs, coping 

mechanisms used to 

handle dysphagia 

Open questions such as ‘tell me about any changes to your 

eating or drinking habits since you were diagnosed’ allow 

patients to self-report difficulties and coping mechanisms. 

Ask leading questions about specific difficulties (e.g. 

medication) that may not be considered by patients. 

Clinicians should critically evaluate whether responses 

relate to swallowing difficulties or intake-related problems. 

§7.2.3 

§7.2.8 

§8.1.1 

§8.2.1 

§8.2.3 

 

Cranial nerve examination Abnormal cranial nerve 

function 

Observe for vagus and hypoglossal difficulties in particular. 

Abnormal cranial nerve function indicates higher aspiration 

risk. Include evaluation of taste and smell (CN I) function. 

§7.1.4 

§7.2.4 

§7.2.6 

OHAT Oral health status Poorer oral health and the presence of the candida, 

dentures, mucositis, and xerostomia associated with 

higher dysphagia risk and poorer swallow performance 

during swallow trials 

§7.1.8 

§7.1.9 
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MASA Ordinal risk ratings MASA provides a structured means of evaluating swallow 

function. Ordinal risk ratings appear more useful than raw 

score. Certain MASA items (e.g. apraxia, dysphasia) could 

therefore be discarded if unnecessary for raw score 

calculation, reducing assessment burden. MASA does not 

include pre-oral phase evaluation, which is assessed 

during cranial nerve examination 

§7.2.10 

FOIS Reflection of diet 

modification 

requirements 

FOIS does not incorporate need for swallow strategies. 

FOIS should be supplemented by direct description of 

recommended fluid and food consistencies 

§7.2.10 

Special case: Sensory 

symptoms during or after 

oxaliplatin treatment 

Sensory and dysphagia 

signs 

Those who receive or have received oxaliplatin treatment 

should be screened for sensory problems during swallow. 

This includes feelings of laryngospasm, odynophagia, and 

pins and needles. These may be triggered by cold or hot 

bolus temperatures, but may also be triggered by 

carbonation. 

§7.1.11 

§7.2.7 
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TABLE 10.3 Proposed oropharyngeal dysphagia quality of life/impact evaluation for adults with solid malignancies outside the 

head, neck, and upper GI tract 

Item Outcome Measure Considerations Rationale 

Self-reported psychosocial 

difficulties (via open 

questions) 

Qualitative responses 

indicative of 

psychosocial impact of 

dysphagia 

Open questions such as ‘tell me about any changes to your 

eating or drinking habits since you were diagnosed’ allow 

patients to discuss psychosocial aspects of dysphagia. 

Clinicians should pursue comments relating to dysphagia 

impact to acknowledge difficulties and ensure patients are 

supported. Feelings of blame, fear, and loss should be 

explored. Semi-structured interview may be useful. 

§9.2.1 

§9.2.2 

 

 

EAT-10 Dysphagia impact EAT-10 scores are considerably higher for those with 

dysphagia and may therefore provide a means of 

quantifying dysphagia impact. Individual items could be 

used to trigger discussions about particular facets of 

swallowing difficulties (e.g. Q7 ‘The pleasure of eating is 

affected by my swallowing’). 

§9.1.3 

§9.2.2 

 

MD Anderson Dysphagia 

Inventory 

Dysphagia impact This tool may be more useful than EAT-10 at identifying 

subdomains of impact due to swallowing difficulties 

§9.2.3 
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10.5 FUTURE DIRECTIONS 

The development of bespoke, validated dysphagia screening and evaluation tools for 

this population should be given research priority. Such tools should consider the 

findings of this study and incorporate them. For example, specific questions should be 

asked around catching and sticking, chewing problems, dry mouth, neuropathy-related 

dysfunction, and general nutritional difficulties. Any assessment should be compared 

with a reference standard to help discriminate between oropharyngeal and 

oesophageal difficulties. 

 

The influence of taste and smell on swallow function would also be interesting to 

explore. Enhancement of taste and smell can facilitate swallow function in those with 

dysphagia, but it is unknown whether abnormal taste and smell leads to swallow 

impairment. Questions from this research remain unanswered in this regard. Some 

individuals reported difficulties triggering a swallow. This may be because of loss of 

desire to eat, or actual swallow impairment. Taste and smell testing should be 

conducted alongside VFSS to determine whether those with perceptual deficits also 

have sensory swallow dysfunction. If this is the case, dysphagia may potentially be 

addressed through simple measures such as seasoning of foods. This could also have 

a positive effect on intake, since this strategy is sometimes recommended by dieticians 

who encounter those with reduced appetite.  

 

Oxaliplatin-related dysphagia is a new and interesting area that should be explored. 

Given that oxaliplatin is a common treatment in colorectal cancer, and since colorectal 

cancer is a common form of malignancy, there are potentially many individuals 

experiencing dysphagia due to their cancer treatment. Neuropathy rating scales and 

evaluation tools should incorporate dysphagia in their validation. The potential 

presence of neuropathy should also be investigated with reference to the vagus nerve. 

It was suggested in this thesis that vagus nerve deficits (‘poor vagal tone’) may be 

present due to cancer-related inflammatory responses. Nerve conduction studies, or 

autonomic studies would be useful to determine whether dysphagia co-exists 

alongside deficits in this cranial nerve. 

 

The point was made in this thesis that swallowing difficulties have been heavily 

researched in head, neck, and upper GI cancers. This thesis addresses dysphagia in 



 292 

adults with solid tumours outside swallow regions. It should nevertheless be 

considered that dysphagia in paediatrics and in those with non-solid tumours remains 

unexplored. 

 

The social and cultural roles of dysphagia in cancer should be researched. During 

clinical practice, those with swallowing difficulties often remark that they ‘took 

swallowing for granted’ until they became unwell. To date, no comprehensive research 

has been conducted to examine the impact of dysphagia on those with malignancies 

outside the head, neck, and upper GI tract with reference to its effects on cultural, 

interpersonal, and social relationships. It is noted for example that those with cancer 

often have meals prepared for them as an act of caregiving, but they may be unable 

to enjoy these due to swallow impairment. Similarly, the ability to celebrate birthdays 

or religious holidays with food and drink might adversely affect those with cancer, who 

already experience a high psychosocial burden from their disease. 

 

The presence and importance of swallowing difficulties in the population studied here 

should be aggressively advertised. The purpose of epidemiological research includes 

educating healthcare workers about risks to health (339), supporting action to improve 

public health (339), and planning for the healthcare needs of the future (336). 

Dissemination of these findings has already begun and is evident from the publications 

and presentations described at the beginning of this thesis. The investigator 

nevertheless intends to continue to pursue dissemination not only to healthcare 

workers, but also to the public.  

 

Each of the above recommendations relates to the early and accurate identification of 

dysphagia for individuals with malignancies outside the head, neck, and upper GI tract. 

These nevertheless represent just one piece of the ‘dysphagia puzzle’. Once identified, 

dysphagia should be effectively and compassionately managed. The ultimate goal of 

evaluation is to improve patient care. Any newly validated tools to measure swallowing 

difficulties and their impact should therefore be rapidly followed by clinical trials to 

examine the functional and psychosocial benefits of dysphagia intervention.   
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10.6 CONCLUSIONS 

Dysphagia occurs in one fifth of adults with tumours outside the head, neck, and upper 

GI tract. It is present in almost one third of those under hospice and palliative care. 

While it is not severe in terms of requirements for diet modification, individuals 

experiencing this symptom report a significant impact on their lives. Such individuals 

should receive advice on safe and efficient swallowing. Since dysphagia is strongly 

associated with cachexia and weight loss, dietary counselling from a qualified 

professional is also advised.  

 

A comprehensive screening programme for all individuals with a cancer diagnosis 

should be implemented in hospital and hospice settings to ensure that those with 

swallowing difficulties are readily identified and receive timely and appropriate care.  
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APPENDIX 1 

 

PubMed Search Strategy 

 

(“deglutition”[MeSH Terms] OR “deglutition disorders”[MeSH Terms] OR 

swallow[Title/Abstract] OR swallows[Title/Abstract] OR swallowing [Title/Abstract] OR 

deglutition[Title/Abstract] OR dysphagia[Title/Abstract] OR dysphagic[Title/Abstract]) 

AND (“validation studies as topic”[MeSH Terms] OR “validation studies”[Publication 

Type] OR “reproducibility of results”[MeSH Terms] OR “sensitivity and 

specificity”[MeSH Terms] OR psychometric[Title/Abstract] OR 

psychometrics[Title/Abstract] OR sensitivity[Title/Abstract] OR 

sensitivities[Title/Abstract] OR specificity[Title/Abstract] OR specificities[Title/Abstract] 

OR “predictive value”[Title/Abstract] OR “predictive values”[Title/Abstract] OR 

“diagnostic value”[Title/Abstract] OR “diagnostic values”[Title/Abstract] OR 

validate[Title/Abstract] OR validates[Title/Abstract] OR validated[Title/Abstract] OR 

validation[Title/Abstract] OR “prognostic value”[Title/Abstract] OR “prognostic 

values”[Title/Abstract] OR reliability[Title/Abstract] OR reliabilities[Title/Abstract]) AND 

(“patient outcome assessment”[MeSH Terms] OR “evaluation studies as topic”[MeSH 

Terms] OR “evaluation studies”[Publication Type] OR “outcome assessment (health 

care)”[MeSH Terms] OR “symptom assessment”[MeSH Terms] OR “diagnostic 

techniques and procedures”[MeSH Terms] OR “surveys and questionnaires”[MeSH 

Terms] OR “quality of life”[MeSH Terms] OR evaluation[Title/Abstract] OR 

evaluations[Title/Abstract] OR assessment[Title/Abstract] OR 

assessments[Title/Abstract] OR tool[Title/Abstract] OR tools[Title/Abstract] OR 

instrument[Title/Abstract] OR instruments[Title/Abstract] OR “quality of 

life”[Title/Abstract] OR QOL[Title/Abstract] OR scale[Title/Abstract] OR 

scales[Title/Abstract] OR screen[Title/Abstract] OR screens[Title/Abstract] OR 

measurement[Title/Abstract] OR measurements[Title/Abstract] OR 

questionnaire[Title/Abstract] OR questionnaires[Title/Abstract] OR 

survey[Title/Abstract] OR surveys[Title/Abstract] OR test[Title/Abstract] OR 

tests[Title/Abstract] OR exam[Title/Abstract] OR exams[Title/Abstract] OR 

examination[Title/Abstract] OR examinations[Title/Abstract] OR index[Title/Abstract] 

OR indexes[Title/Abstract] OR indices[Title/Abstract]) 
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Evidence of Ethical Approval for OroPress Study 
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APPENDIX 3 

 

“OROPRESS” DEVICE ACCEPTABILITY QUESTIONNAIRE 

 Thank you for participating in this study. Please complete this questionnaire. 

1. Please indicate if the “OroPress” Headband posed any of the following 

difficulties for you 

 YES NO DON’T KNOW Comment if desired 

Noise     

Size      

Weight     

Discomfort     

 

2. Please indicate if the Probe attach to the roof of your mouth posed any of the 

following difficulties for you 

 YES NO DON’T KNOW Comment if desired 

Taste     

Size      

Weight     

Discomfort     

 

3. Did using the device bother you in any other way?    

Yes  No  Don’t know 

If yes, please explain:                                

___________________________________________________________________

___________________________________________________________________ 

 

4. Having used the “OroPress” device, would you have any concerns for other people 

using it? 

 Yes   No  Don’t know                                                                                           

If yes, please explain: 

___________________________________________________________________

___________________________________________________________________ 
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Information Leaflet for OroPress Study
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APPENDIX 5 

 

Evidence of Ethical Approval for Study ‘Dysphagia in Solid Malignancies 

outside the Head, Neck, and Upper GI Tract’
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Research Ethics Committee 

 
 
 
Mr. Ciarán Kenny 
Academic Department of Palliative Medicine,  
Our Lady’s Hospice & Care Services,  
Harold’s Cross,  
Dublin 6W. 
 
 
3rd July 2017 
 
 
Study Title:  Oropharyngeal dysphagia in adults with solid malignancies outside the 
head & neck and upper GI tract: Prevalence, nature & associations 
 
Reference No: BEA0079 
 
 
Dear Mr. Kenny    
 
The Beacon Hospital REC received your submission for the above study and reviewed and 
discussed the documents on the 19th June 2017. 
 
I would like to advise you that this study has now been approved. 
 
Please keep the committee updated with regards to the progress of this study and please note 
your obligation for submission of amendment notifications. 
 
If you have any queries please do not hesitate to contact me on 01 293 8683.  
 
 
Yours sincerely, 
  

 
    
Treasa Nolan  
REC Administrator 
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APPENDIX 6 

 

Information Leaflet for ‘Dysphagia in Solid Malignancies outside the Head, 

Neck, and Upper GI Tract’

 

Study Title: Oropharyngeal dysphagia in adults with solid malignancies outside the head & neck and upper GI tract: 

Prevalence, nature & associations 	 	 	 44	

PARTICIPANT INFORMATION 

Please read both sides of this leaflet carefully 

 

 

WHAT IS THIS ABOUT? 

People with cancer sometimes develop difficulty chewing or swallowing. We do not 

know how often or why this occurs. A research study is happening to investigate this. 

 

 

WHO IS DOING THIS? 

The person leading the study is Mr. Ciarán Kenny, a qualified Speech and Language 

Therapist with experience in assessing swallowing problems. Mr. Kenny is in Trinity 

College Dublin (School of Medicine) and is supervised by Professor Declan Walsh 

and Dr. Julie Regan. Your consultant is aware of this study happening as well. 

 

 

WHAT AM I BEING ASKED TO DO? 

You are being invited to participate. If you agree, you will be asked to complete a 

short questionnaire to see if you have a swallow difficulty. The questionnaire takes 

about 6 minutes. 

 

 

WHAT IF I DISCOVER I HAVE A SWALLOW DIFFICULTY? 

You will be offered a swallow exam as part of this study. This involves answering 

questions about your swallow, having your mouth examined, then eating and 

drinking while being observed for signs of difficulty. This takes about 15 minutes. 

 

 

ARE THERE ANY PERSONAL BENEFITS FROM MY PARTICIPATION? 

There are no personal benefits. You will not receive compensation for taking part. 

 

 

ARE THERE ANY RISKS INVOLVED IN PARTICIPATING? 

There is a chance that you may discover that you have a swallowing problem. If this 

happens, your medical team will be notified and if needed will arrange follow up. 
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Study Title: Oropharyngeal dysphagia in adults with solid malignancies outside the head & neck and upper GI tract: 

Prevalence, nature & associations 	 	 	 45	

 

WHAT HAPPENS IF I DO NOT AGREE TO PARTICIPATE? 

Participation is entirely voluntary. You can decline or withdraw at any time. This will 

not affect your care.  

 

 

CONFIDENTIALITY 

Your name, date of birth, medical ID and medical information are collected as part of 

this study. This information is only available to the people running the study and your 

medical team. Your records are kept securely for five years then destroyed. 
 

 

HAS THIS STUDY BEEN APPROVED? 

Yes, this study has been approved by the local Research Ethics Committee. Your 

consultant has also approved this study. 

 

 

WHAT IF I HAVE A QUESTION? 

Contact details are provided below. Please keep this leaflet in case you have 

questions later. 

 

Mr. Ciarán Kenny 

Tel: (01) 4986243 

Email: ckenny9@tcd.ie 

 

Thank you for taking the time to consider participating in the study. 
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APPENDIX 7 

 

Screening items for ‘Dysphagia in Solid Malignancies outside the Head, Neck, 

and Upper GI Tract’ 
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Participant ID:          Date: 

 

PARTICIPANT MEDICAL DATA 

 ITEM RESPONSE 

1.  Date of cancer diagnosis  

2.  No. months since diagnosis  

3.  Primary Malignancy Site(s)  

4.  Metastases  

5.  Classification 
Unknown    Locoregional    Metastatic 

 

6.  Comorbidities 

 

 

 

 

7.  Documented existing dysphagia Yes                                 No  

8.  Chemotherapy 
Yes                                 No  

Current                           Previous  

9.  
Radiotherapy - A 

(Head/Neck/Oesophagus) 

Yes                                 No  

Current                           Previous  

10.  
Radiotherapy - B 

(Other sites) 

Yes                                 No  

Current                           Previous  

11.  Immunotherapy 
Yes                                 No  

Current                           Previous  

12.  Hormone therapy 
Yes                                 No  

Current                           Previous  

13.  Latest c-reactive protein [+date]  

14.  Latest serum albumin [+date]  

15.  mGPS score  

16.  Latest neutrophils [+date]  

17.  Latest lymphocytes [+date]  

18.  NLR  
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APPENDIX 8 

 

Evaluation items for ‘Dysphagia in Solid Malignancies outside the Head, Neck, 

and Upper GI Tract’ 
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APPENDIX 9 

 

Thematic network for question 

‘Can you tell me about any changes to your eating and drinking habits since 

you were diagnosed?’ 

 

 

Global Theme (hub), Organising Themes (spokes) 

 

Numerical values show the number of times themes were reported by participants 
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APPENDIX 10 

 

Organising themes for ‘Can you tell me about any changes to your eating and drinking habits since you were diagnosed?’ 

 

MY SWALLOWING PROBLEMS 

This captures participants’ descriptions of varied experiences with swallowing problems 

Basic Theme Description & Examples 

Can’t swallow Being unable to swallow (and often needing to take bolus out of the oral cavity).  

P128: “Sometimes when I eat bread, it's like it turns into leather. I've to take it out of my 

mouth. I can't swallow it.” 

P141: “Sometimes I can swallow, but sometimes I've to take it out of my mouth. The 

ordinary pleasure is gone from swallowing.” 

P224: “I can chew and chew and food just won’t go down. Sometimes I have to take it out 

of my mouth.” 

Catching and sticking Reports of bolus ‘catching’ or ‘sticking’ on the way down. Includes one instance of 

a participant describing their swallow as getting ‘stuck’. 

P29: “Liquids are getting caught in my throat a little bit – I have to hack them back up.” 

P49: “Food is sticking in my throat. It’s just not going down. It’s related to my dry mouth.” 

P81: “Tablets are very difficult to swallow. They're inclined to get stuck in my throat. The 

very big and very small ones are the worst.” 
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MY SWALLOWING PROBLEMS (Cont.) 

Basic Theme Description & Examples 

Chewing problems Difficulties with chewing (note: does not include the need to chew as a 

compensatory strategy).  

P8: “I’m less able to chew well” 

P336: “I have a problem chewing hard foods especially. I have discomfort with soft foods 

too. It’s the right side of my jaw. I don’t know if it’s a dental issue or not. It’s only 

happened in the last month. I feel like it’s a problem opening my mouth, but it gets easier 

as I eat.” 

P357: “Grapes and wine gums take longer to chew.” 

Choking Descriptions of choking. 

P88: “I used to love going out to eat. Now I choke on food or have to use my fingers to 

make it go down. I don't go out to eat any more. “ 

P244: “Food is getting stuck – it’s a choking feeling [points to upper oesophageal 

sphincter]. I’ve not had solid food in four weeks. I feel like I’m choking on the tablets too 

sometimes. I get them all through this [points to NG tube].” 

P282: “I feel like I'm choking at times. [CK: On food or drink?]. Oh just food.” 
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MY SWALLOWING PROBLEMS (Cont.) 

Basic Theme Description & Examples 

Coughing Descriptions of coughing when eating/drinking. 

P81: “I cough when I eat sometimes. It's not associated with any particular foods.” 

P117: “I was having water the other day to take my pills. I took one into my mouth. I took a 

drink of sparkling water and I went into a fit of coughing and the tablet came out into the 

water. I'd be more cautious now; I only take sips of water. “ 

P365: “I’m coughing any time I’m drinking. [CK: Not on food?]. No. It’s only since my 

voice went and I got the breathing trouble. My breathing trouble was six months ago and 

my voice trouble was four months ago. That’s four months.”  

Discomfort, pain, sores Descriptions of discomfort/pain when eating/drinking, or reports of sores in the 

mouth (e.g. blisters, ulcers). 

P18: “I’ve blisters in my mouth and throat.” 

P112: “For a few days after chemo my muscles feel like they go into spasm. My jaw and 

my throat muscles. My throat feels like it's closing over when that happens. It's triggered 

by hot or cold stuff. It feels like I've a sore throat when I swallow, even though I don't. The 

pain passes very quickly.” 

P324: “I can’t drink anything hot because my mouth is so dry. The dryness gives me 

sores and the hot drinks hurt them.” 
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MY SWALLOWING PROBLEMS (Cont.) 

Basic Theme Description & Examples 

Going the wrong way, going 

against my breath 

Subjective descriptions of materials ‘going the wrong way’ or ‘going against my 

breath’. 

P65: “Tablets sometimes go down the wrong way.” 

P160: “I switched from porridge to bran flakes. The hard edges of the bran flakes are 

catching somewhere here [points from valleculae to upper oesophageal sphincter]. It feels 

like it's going against my breath.” 

P376: “When I’m swallowing, I have to clear my throat to make room for it. I’m conscious 

of it. Or else things go down the wrong way.” 

Pins and needles Descriptions of pins and needles sensation when swallowing. 

P18: “Occasionally after chemo, I feel like there's glass in the back of my throat. I get a 

pins and needles feeling in my throat during chemo.” 

P112: “The spasm starts sometimes when I'm on chemo, but definitely in the days after. 

It could last four days. [CK: Would you describe it as pins and needles when you are 

swallowing?] Yeah, that's a good description. Like a painful pins and needles.” 

P218: “I can’t have cold drinks or foods because I get pins and needles in my mouth. But 

only for my first week of treatment, but then I’m ok in my second week. I get treated for 

three days every fourteen days.” 
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MY SWALLOWING PROBLEMS (Cont.) 

Basic Theme Description & Examples 

Slowed swallow The act of swallowing taking longer, or mealtimes taking longer. Does not include 

slowing down as a compensatory strategy (see Slowing down, taking smaller 

mouthfuls), nor taking longer to complete mealtimes because of appetite problems 

(see Appetite and reduced intake). 

P95: “Food is slow to go down.” 

P117: “My swallow is slower in the last fortnight. I’m taking longer to eat. I’d be more 

cautious swallowing. Initially, I put it down to my hoarseness. I thought I was going to get 

a sore throat, but I didn’t.” 

P128: “I'm a slow eater, but I find that my meals go cold before I can finish them.” 

Smell changes Problems with smell perception. 

P1: “I have a reduced smell.”  

P96: “Wine makes me sick – even the smell of it.” 

P289: “There are certain things I used to love to eat. Now I don't bother. I don't know why; 

it could be the smell.” 
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MY SWALLOWING PROBLEMS (Cont.) 

Basic Theme Description & Examples 

Taste changes Problems with taste perception and persistent bad taste. 

P1: “Things, all foods, have very little taste.” 

P21: “Everything tastes like cardboard.” 

P290: “You lose your senses in the sense of your taste. You can eat something and get 

only one principal taste. You lose the range. For example, I love a glass of wine, but now 

my wife’s nose picks up the richness and that; I can’t get that any more. You lose your 

smell. Your taste and your smell are linked.” 

Temperature problems Descriptions of hot or cold bolus causing swallowing difficulties. 

P22: “I get a painful mouth and throat. It's very sensitive to hot and cold foods and drinks 

because of my medication. It's like drinking a cup of boiling water.” 

P43: “Cold foods and drinks cause my throat to close over. It feels like my tongue swells 

at the back and closes my throat. It’s only since I’m on chemo.” 

P112: “I avoid hot or cold things. I was told to the first day, but I had something and my 

throat closed over.” 
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MY SWALLOWING PROBLEMS (Cont.) 

Basic Theme Description & Examples 

Throat closing off Descriptions of throat ‘closing off’ or ‘over’ during swallowing. 

P43: “Cold food and drinks cause my throat to close over. It feels like my tongue swells at 

the back and closes my throat. It's only since I'm on chemo.” 

P112: “I avoid hot or cold things. I was told to the first day, but I had something and my 

throat closed over.” 

P321: “During my dinner times, just when I’m starting my dinner, I feel like my throat is 

going a bit tight. It’s closing over. It’s happened four or five times in the last two weeks. It 

goes away after that.” 

Throat spasm Reports of throat going into spasm when swallowing. 

P88: “If I drink water or juice too quick, I get a spasm in my throat and cough it back up.” 

P112: “For a few days after chemo my muscles feel like they go into spasm. My jaw and 

my throat muscles. My throat feels like it's closing over when that happens. It's triggered 

by hot or cold stuff. It feels like I've a sore throat when I swallow, even though I don't. The 

pain passes very quickly.” 

P112: “The spasm starts sometimes when I’m on chemo, but definitely in the days after. 

It could last four days. [CK: Would you describe it as pins and needles when you are 

swallowing?]. Yeah, that’s a good description. Like a painful pins and needles. 
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HOW I MANAGE MY SWALLOWING PROBLEMS 

This captures participants’ descriptions of their own adaptations to eating and drinking to manage their swallowing problems. 

Basic Theme Description & Examples 

Avoiding items, choosing 

alternatives 

Avoiding specific items (or groups e.g. dry foods). Describing specific alternatives 

(or groups e.g. softer foods).    

P21: “I am avoiding dry, crumbly foods.” 

P23: “I’m avoiding dry food like bread and biscuits because it takes more effort to get 

them to go down. I need to swallow twice to get them down.” 

P282: “I'm taking softer foods now.” 

Exercises Rehabilitative exercises for swallowing difficulties. 

P307: “Things have caught in my throat once or twice. Not lately, but they have. [CK: Is it 

just foods?]. Yeah. That's only since I had my operation to have my lung out. They nicked 

something on the way down. I had to re-learn how to chew and swallow and my voice was 

gone. “ 

P336: “My swallow got lazy. The doctor said I had to keep eating to build my swallow 

muscles up, so I did this exercises programme to build myself up. I swallowed more 

often. For example, when taking three tablets, I would swallow one at a time instead of 

three at once.” 
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HOW I MANAGE MY SWALLOWING PROBLEMS (Cont.) 

Basic Theme Description & Examples 

Extra swallows Performing additional swallows to aid deglutition.  

P23: “I need to take a drink with bread and pills, which I didn't used to. I need to do lots of 

swallows and they keep coming back up.” 

P103: “I just can't swallow. [CK: Do things get stuck?]. Yes. [CK: Where?]. [Participant 

points to valleculae]. [CK: And what do you do when that happens? Do you bring it back 

up, or keep swallowing til it goes down?]. I keep swallowing and it goes down.” 

P218: “Back in June, I noticed now and again that things didn’t go down right. It took an 

extra swallow to get things down. It was a bit difficult to get things down.” 

Medications Medications that aided deglutition. 

P23: “I've been getting a coating on my tongue. Taking drops helps.” 

P257: “Last week I was coughing a lot on drinks, but this week it’s much better on the 

steroids – well I’m putting it down to that.” 

P352: “I don't think I eat as much. My appetite isn't great. If I didn't have my anti-nausea 

medication, I wouldn't be able to eat.” 
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HOW I MANAGE MY SWALLOWING PROBLEMS (Cont.) 

Basic Theme Description & Examples 

Modifying intake Mechanical modification of intake (including softening/moistening with e.g. 

butter/sauce). 

P8: “I avoid solid foods. I occasionally take very soft solids, but I need to chew them well. 

If I don't, it catches [points to level of upper oesophageal sphincter]. Or I need to cut it up 

well.” 

P95: “I can’t swallow bigger pieces of food. I need to chop everything up really small.”  

P290: “My mouth is dry all the time. I'm not producing enough saliva to eat, so sauces 

make a big difference.” 

Other strategies Strategies to support swallowing that cannot be group cohesively into themes. 

P166: “Sometimes it's hard to get food down. And sometimes it hurts, so I just leave the 

food til later.” 

P202: “Sometimes when I swallow, food gets stuck here [points to mid-oesophagus] and I 

get a fit of coughing, but I know how to manage my breathing and it goes down eventually. 

My family do panic, but I tell them not to worry and I can manage it.” 

P285: “I’ve had a problem swallowing liquids in the last couple of days. I’ve had to put my 

hand like this [holds throat] to kind of support the drinks to go down. [CK: What happens 

if you don’t?]. It’s just uncomfortable.” 
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HOW I MANAGE MY SWALLOWING PROBLEMS (Cont.) 

Basic Theme Description & Examples 

Slowing down, taking smaller 

mouthfuls 

Slowing rate of eating/drinking. Taking smaller sized mouthfuls. 

P117: “I was having water the other day to take my pills. I took one into my mouth. I took a 

drink of sparkling water and I went into a fit of coughing and the tablet came out into the 

water. I'd be more cautious now; I only take sips of water. “ 

P264: “I've stopped eating chips or anything that'd stick in my throat. I'm eating smaller 

spoons of things and I'm eating smaller amounts.” 

P279: “I have to slow down eating and drinking. It’s like I’m pre-empting the pain. Like 

how you pre-empt hiccups when you know they’re coming on.” 

Thinking about, being cautious of 

swallowing 

Demonstrating thought or caution before swallowing to facilitate swallowing. 

P117: “My swallow is slower in the last fortnight. I'm taking longer to eat. I'd be more 

cautious swallowing. Initially, I put it down to my hoarseness. I thought I was going to get 

a sore throat, but I didn't.” 

P201: “I've noticed that certain foods would cause me to have to be more careful because 

they could get stuck in my neck, like steak. It doesn't break down very well.” 

P279: “I’m more aware of how I’m trying to eat and how I do swallow. As a result, I try to 

be aware of what’s offered to me as food.” 

 

 

 



 373 

HOW I MANAGE MY SWALLOWING PROBLEMS (Cont.) 

Basic Theme Description & Examples 

Washing and pushing down Using fluid to wash down food or pills, or using food to force pills down. 

P36: “I've a dry mouth all the time. I need to take water with food.” 

P285: “For food, I've to take a drink before I swallow to wet my throat and then again flush 

it down after with a drink.” 

P347: “I've to take more fluids to get rid of pills.” 
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“MY MOUTH IS ALL DRIED UP” 

This includes participant reports of dryness in their mouth and throat. This sometimes related to swallowing difficulties, but was 

pervasive and bothersome, even outside of swallowing and is therefore a standalone theme. 

Basic Theme Description & Examples 

Dryness Dry mouth or throat, which may or may not relate to swallowing difficulties.  

P18: “I've a dry throat, but not a dry mouth.” 

P36: “I've a dry mouth all the time. I need to take water with food.” 

P369: “I'm getting a very dry mouth too. I've to plaster my bread with butter.” 
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EATING LESS THAN I WOULD LIKE 

This theme captures the loss of enjoyment of eating and drinking, as well as physiological associations of reduced intake 

Basic Theme Description & Examples 

Appetite loss and eating less Loss of appetite or reports of reduced intake.  

P1: “No appetite, especially for beef, which I used to enjoy.” 

P95: “I don’t enjoy food any more. I’m eating just for the sake of eating. Because of a 

combination of a lack of appetite and difficulty swallowing. I’m eating a lot less.” 

P127: “My family is pushing me to eat, but I just can’t do it. My whole family are saying 

you’re just not eating enough dad.” 

Bowels Lower gastrointestinal tract problems that impact on intake. 

P21: “I’m eating less roughage because of my operation for my bowel cancer.” 

P88: “I can’t eat what I like eating in case it causes problems with my [points to colostomy 

bag].” 
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EATING LESS THAN I WOULD LIKE (Cont.) 

Basic Theme Description & Examples 

Feeling sick Nausea or vomiting interfering with intake, or nausea/vomiting being triggered by 

certain items.  

P43: “Every time I took pills up til two weeks ago, I’d to take a lot of pills and it felt like I 

needed to vomit them back up.” 

P96: “Sometimes I put things in my mouth and it makes me gag and retch, even if I’m not 

feeling nauseous.” 

P352: “I don’t think I eat as much. My appetite isn’t great. If I didn’t have my anti-nausea 

medication, I wouldn’t be able to eat.” 

Going off food or drink Becoming disinclined to eat/drink either specific items or food/drink in general. 

P202: “I’ve gone off full meals. I’d not eat a dinner. I’d take the meat and make a 

sandwich out of it, but I love my desserts.” 

P305: “I don’t even want to see food. I’ve no craving for it.” 

P372: “Food doesn’t go down well unless I have a drink. It’s as if it doesn’t want to go 

down. I’ve gone off food altogether.” 
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EATING LESS THAN I WOULD LIKE (Cont.) 

Basic Theme Description & Examples 

Less choice of food Describing general restrictions in food choice (rather than being restricted from 

specific items). 

P41: “I’m restricted in what I can have and when I can have it in hospital.” 

P307: “The amount I’d eat is so much less than what I used to eat. My choice of foods – 

what I’d pick to eat – is so much less.” 

Losing weight Reports of weight loss. 

P44: “I ate more sugar when I lost weight to balance that.” 

P171: “I’m eating much less and I’ve lost a good bit of weight.” 

P369: “I’ve lost weight and my dentures have gotten loose. I’ve to eat everything bite-

sized. I feel like I can’t open my jaw very much either. I can’t eat tough foods like nuts or 

roast beef. It’d have to be extremely thinly sliced.” 
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EATING LESS THAN I WOULD LIKE (Cont.) 

Basic Theme Description & Examples 

Portion size and times Intake being affected by portion sizes and timings of meals. 

P119: “I don’t seem to be eating as much, but then the diet in here is so different to what I 

have at home. In here you get three full meals. I try to eat as much as I can, but I never 

finish them even though I ask for small portions.” 

P343: “I’d eat once more often in the day than I used to. I don’t eat as much in one go as 

I used to. I eat three meals now instead of two.” 

P355: “My eating routine in terms of when I eat is all changed because I’m in hospital. I 

have to keep into hospital times.” 

Problems getting things down Difficulty ingesting foods or drinks, either because of a swallowing problem, or 

some other reason. 

P23: “I’m avoiding dry food like bread and biscuits because it takes more effort to get 

them to go down. I need to swallow twice to get them down.” 

P218: “Back in June, I noticed now and again that things didn’t go down quite right. It 

took an extra swallow to get things down. It was a bit difficult to get things down. [CK: 

Were you on any treatment at the time?]. No. It lasted about 2 or 3 weeks. I’d had my 

surgery the month before and I was on TPN, so I think it’s because my swallow got 

weaker.” 

P282: “I’ll sit to eat a dinner. I’m hungry. But when I go to eat, I don’t want it. It takes twice 

as long to get food down me.” 
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BLAME, FEAR, LOSS 

This theme encapsulates responses that were rooted in thoughts and feelings, rather than physiology. Participants frequently 

assigned causes to their eating, drinking, and other intake-related problems (Blame). They described apprehension about 

swallowing (Fear). They also described changes to their circumstances around eating and drinking that resulted in reduced 

participation and enjoyment (Loss). 

Basic Theme Description & Examples 

Blame  

Causes of problems Attributing eating and drinking problems to a disease process, symptom, or 

treatment.    

P22: “I get a painful mouth and throat. It’s very sensitive to hot and cold foods and drinks 

because of my medication. It’s like drinking a cup of boiling water.” 

P41: “I eat about 80% of what I used to because of my appetite.” 

P244: “Food is getting stuck – it’s a choking feeling [points to upper oesophageal 

sphincter]. I’ve not had solid food in four weeks. I feel like I’m choking on the tablets too 

sometimes. I get them all through this [points to nasogastric tube]. It all seemed to start 

with either my chemo or my radiotherapy – I don’t know which one it was.” 
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BLAME, FEAR, LOSS 

Basic Theme Description & Examples 

Fear  

Caution and fear about swallowing Expressions of caution and fear related to swallowing. 

P117: “My swallow is slower in the last fortnight. I’m taking longer to eat. I’d be more 

cautious swallowing. Initially, I put it down to my hoarseness. I thought I was going to get 

a sore throat, but I didn’t.” 

P201: “I’ve noticed that certain foods would cause me to be more careful because they 

could get stuck in my neck, like steak. It doesn’t break down very well.” 

P290: “I’m cutting things smaller in case they would catch in my gullet. I got a fright once 

– I couldn’t catch my breath.” 

Loss  

Loss of participation Lack of participation in a daily activity due to eating or drinking changes.  

P41: “I’m restricted in what I can have and when I can have it in hospital.” 

P88: “I used to love going out to eat. Now I choke on food, or have to use my fingers to 

make it go down. I don’t go out to eat any more.” 

P373: “I’m not eating a lot; missing out on meals. It causes arguments at home!” 
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BLAME, FEAR, LOSS (Cont.) 

Basic Theme Description & Examples 

Loss (Cont.)  

Loss of pleasure Loss of general enjoyment, pleasure, or satisfaction when consuming foods and 

drinks. This is distinct from a lack of desire to eat in the first place (coded under 

‘Appetite loss and eating less’). Taste changes are only coded under ‘Loss of 

pleasure’ if the participant specifically mentioned these changes affecting 

enjoyment. 

P10: “A lot of things don’t taste as good.” 

P373: “When you’re eating and something gets stuck in your throat [points to upper 

oesophageal sphincter] you’re gasping for breath and you’re inclined to get a fright. After 

a while, you get afraid to try things. The enjoyment goes out of eating. You don’t look 

forward to meal times at all.” 

P381: “I don’t have the same pleasure – I don’t enjoy food the way I did.” 
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BLAME, FEAR, LOSS (Cont.) 

Basic Theme Description & Examples 

Loss (Cont.)  

Missing foods and drinks Examples of foods and drinks that participants no longer consume or enjoy. 

P21: “I gave up drinking wine and I used to love it.” 

P357: “Certain things like grapes, wine gums, and chocolate, and apples, they all catch 

here [points to lower oesophageal sphincter] and I feel like I’m choking, so I avoid them 

now. And I used to like them. Wine gums were my number one sweet and I used to love 

grapes. I’m getting a very strong taste of sweets, so I’m not eating them.”  

P365: “There are some foods I used to love and can’t eat any more and things I never ate 

that I do.” 
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NO CHANGES 

No reported changes to eating or drinking. 

Basic Theme Description 

None Did not report any changes to eating or drinking. 
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APPENDIX 11 

 

Factors associated with lower MASA raw score 

(full analysis in order of significance) 

 

Predictor p-value Level Odds Ratio 95% CI 

ECOG-PS <0.001 Worse 2.2 1.5-3.4 

No. of CN deficits <0.001 Increasing 6.5 3.7-11.5 

Setting <0.001 Hospice 6.5 2.6-16.7 

Team 0.002 Palliative 4.1 1.7-9.9 

Age 0.003 Increasing 1.1 1.0-1.1 

Locationa 0.004 

0.006 

DH>DW 

IP>DW 

12.9 

4.7 

2.3-74.0 

1.6-14.5 

No. of comorbidities 0.011 Increasing 1.2 1.0-1.5 

Dyspnoea 0.013 Present 2.9 1.3-6.6 

Cough 0.016 Present 2.8 1.2-6.6 

Anorexia 0.020 Present 2.9 1.2-7.3 

% Weight lossb 0.022 Increasing 1.1 1.0-1.1 

OHAT score 0.024 Increasing 1.2 1.0-1.4 

EAT-10 0.026 Increasing 1.1 1.0-1.1 

Cachexiab 0.030 Present 3.4 1.1-10.0 

Denture use (OHAT) 0.030 Present 2.6 1.1-6.2 

Albuminb 0.031 Normal 0.4 0.2-0.9 

Current TT 0.032 Present 0.3 0.1-0.9 

Early satiety 0.033 Present 2.5 1.1-5.8 

Months since diagnosis 0.036 Decreasing 0.98 0.97-1.0 

Wheeze 0.042 Present 2.4 1.0-5.5 

Healthcare provider 0.083 - - - 

Years since diagnosis 0.104 - - - 

NLRb 0.125 - - - 

Current CT 0.181 - - - 

Neutrophilsb 0.187 - - - 

Quality of life 0.199 - - - 

Current HT 0.216 - - - 
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Predictor p-value Level Odds Ratio 95% CI 

Lingual coating (OHAT) 0.233 - - - 

Any history RT (HNO)c 0.236 - - - 

Vomiting 0.272 - - - 

Cognitive impairment 0.276 - - - 

Taste changes 0.288 - - - 

Dysphonia 0.299 - - - 

Dry mouth (OHAT) 0.357 - - - 

BMIb 0.362 - - - 

Any history RT (other)c 0.375 - - - 

Mucositis (OHAT) 0.388 - - - 

Current RT (HNO)c 0.509 - - - 

Any history CT 0.616 - - - 

Sex 0.646 - - - 

Current RT (other)c 0.662 - - - 

Any history HT 0.780 - - - 

Disease extent 0.818 - - - 

Any history TT 0.851 - - - 

Nausea 0.875 - - - 

Lymphocytesb 0.905 - - - 

Primary sited N/A - - - 

aParticipants in Day Hospice and In-Patients were significantly more likely than those 

in Oncology Day Ward to have higher dysphagia risk. Since only n=6 participants 

were in Day Hospice, results were unreliable and so disregarded. No other location 

differences were significant 

bAnalysis conducted only on participants for whom full data were available 

cRT subdivided into radiotherapy to the head, neck, or oesophagus (HNO) or any other 

sites (other) 

dMultiple non-significant p-values due to levels of independent variable, so not reported 

for brevity 
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Factors associated with increasing MASA dysphagia ORR  

(full analysis in order of significance) 

 

Predictor p-value Level Odds Ratio 95% CI 

Early satiety 0.001 Present 5.0 2.0-12.5 

No. of CN deficits 0.001 Increasing 2.7 1.5-4.8 

Anorexia 0.002 Present 4.8 1.8-12.5 

OHAT score 0.003 Increasing 1.4 1.1-1.7 

Setting 0.007 Hospice 4.2 1.4-11.1 

Team 0.016 Palliative 3.2 1.3-8.3 

EAT-10 0.020 Increasing 1.1 1.0-1.1 

Wheeze 0.025 Present 2.9 1.1-7.1 

Age 0.031 Older 1.04 1.0-1.1 

Vomiting 0.032 Present 3.8 1.1-12.5 

Denture use (OHAT) 0.038 Present 2.8 1.5-4.8 

No. of comorbidities 0.041 Increasing 1.2 1.0-1.5 

NLRa 0.046 High 2.6 1.0-6.7 

Dyspnoea 0.047 Present 2.4 1.0-5.9 

Lingual coating (OHAT) 0.048 Present 2.6 1.0-6.7 

Healthcare provider 0.049 Public 2.5 1.0-6.3 

Mucositis (OHAT) 0.049 Present 3.1 1.0-9.1 

Albumina 0.051 - - - 

% Weight lossa 0.062 - - - 

Cough 0.065 - - - 

ECOG-PS 0.075 - - - 

Nausea 0.093 - - - 

BMIa 0.171 - - - 

Any history RT (other)b 0.181 - - - 

Cachexiaa 0.191 - - - 

Neutrophilsa 0.216 - - - 

Quality of life 0.224 - - - 

Dysphonia 0.230 - - - 

Current TT 0.286 - - - 

Sex 0.301 - - - 

Cognitive impairment 0.315 - - - 
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Predictor p-value Level Odds Ratio 95% CI 

Dry mouth (OHAT) 0.543 - - - 

Lymphocytesa 0.544 - - - 

Years since diagnosis 0.612 - - - 

Any history RT (HNO)b 0.675 - - - 

Any history CT 0.737 - - - 

Taste changes 0.742 - - - 

Current CT 0.801 - - - 

Any history HT 0.830 - - - 

Any history TT 0.834 - - - 

Disease extent 0.845 - - - 

Months since diagnosis 0.902 - - - 

Current HT 0.939 - - - 

Current RT (HNO)b 0.999 - - - 

Current RT (other)b 0.999 - - - 

Locationc,d N/A - - - 

Primary sitec N/A - - - 

aAnalysis conducted only on participants for whom full data were available 

bRT subdivided into radiotherapy to the head, neck, or oesophagus (HNO) or any other 

sites (other) 

cMultiple non-significant p-values due to levels of independent variable, so not reported 

for brevity 

dParticipants in Day Hospice were significantly more likely than those in Oncology Day 

Ward to have higher dysphagia risk (p=0.035). Since only n=6 participants were in Day 

Hospice, results were unreliable and so disregarded 
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Factors associated with increasing MASA aspiration ORR  

(full analysis in order of significance) 

 

Predictor p-value Level Odds Ratio 95% CI 

No. cranial nerve deficits <0.001 Increasing 2.9 1.7-5.0 

Setting <0.001 Hospice 7.7 2.6-25.0 

Team 0.002 Palliative 5.6 1.9-16.7 

ECOG-PS 0.005 Worse 2.1 1.3-3.6 

Cough 0.007 Present 6.3 1.7-25.0 

BMIa 0.020 Increasing 0.8 0.7-1.0 

Healthcare provider 0.039 Public 3.6 1.1-12.5 

Wheeze 0.065 - - - 

Dyspnoea 0.088 - - - 

Current TT 0.114 - - - 

Current CT 0.120 - - - 

Age 0.121 - - - 

Months since diagnosis 0.133 - - - 

Dysphonia 0.139 - - - 

EAT-10 0.163 - - - 

Early satiety 0.164 - - - 

% Weight lossa 0.175 - - - 

NLRa 0.186 - - - 

Anorexia 0.195 - - - 

Years since diagnosis 0.224 - - - 

Cachexiaa 0.236 - - - 

Albumina 0.255 - - - 

Denture use (OHAT) 0.298 - - - 

Vomiting 0.316 - - - 

Taste changes 0.325 - - - 

Lingual coating (OHAT) 0.417 - - - 

Any history CT 0.438 - - - 

Current HT 0.438 - - - 

Mucositis 0.473 - - - 

Neutrophilsa 0.478 - - - 

Cognitive impairment 0.499 - - - 
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Predictor p-value Level Odds Ratio 95% CI 

Disease extent 0.598 - - - 

Sex 0.743 - - - 

Quality of life 0.825 - - - 

Any history TT 0.847 - - - 

Nausea  0.852 - - - 

Dry mouth (OHAT) 0.869 - - - 

Any history RT (other)b 0.888 - - - 

OHAT score 0.902 - - - 

Lymphocytesa 0.918 - - - 

Any history RT (HNO)b 0.938 - - - 

Any history HT 0.951 - - - 

Current RT (HNO)b 0.999 - - - 

Current RT (other)b 0.999 - - - 

Locationc,d N/A - - - 

Primary sitec N/A - - - 

aAnalysis conducted only on participants for whom full data were available 

bRT subdivided into radiotherapy to the head, neck, or oesophagus (HNO) or any other 

sites (other) 

cMultiple non-significant p-values due to levels of independent variable, so not reported 

for brevity 

dParticipants in Day Hospice were significantly more likely than those in Oncology Day 

Ward to have higher dysphagia risk (p=0.04).  Since only n=6 participants were in Day 

Hospice, results were unreliable and so disregarded 
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Factors associated with lower FOIS (full analysis in order of significance) 

Predictor p-value Level Odds Ratio 95% CI 

ECOG-PS 0.004 Worse 2.0 1.2-3.2 

Anorexia 0.008 - - - 

Vomiting 0.015 - - - 

Early satiety 0.051 - - - 

Dyspnoea 0.054 - - - 

Age 0.060 - - - 

No. of comorbidities 0.092 - - - 

Sex 0.092 - - - 

Team 0.094 - - - 

Setting 0.109 - - - 

Any history RT (other)a 0.131 - - - 

Wheeze 0.148 - - - 

Dysphonia 0.219 - - - 

Albuminb 0.227 - - - 

% Weight lossb 0.267 - - - 

Cachexiab 0.378 - - - 

BMIb 0.384 - - - 

Nausea 0.391 - - - 

Current HT 0.402 - - - 

Quality of life 0.406 - - - 

Taste changes 0.416 - - - 

Lymphocytesb 0.418 - - - 

Neutrophilsb 0.564 - - - 

Current TT 0.567 - - - 

Months since diagnosis 0.586 - - - 

Years since diagnosis 0.593 - - - 

Cognitive impairment 0.605 - - - 

Current CT 0.652 - - - 

Healthcare provider 0.666 - - - 

Any history RT (HNO)a 0.756 - - - 

Disease extent 0.782 - - - 

NLRb 0.820 - - - 

Current RT (other)a 0.862 - - - 
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Predictor p-value Level Odds Ratio 95% CI 

Current RT (HNO)a 0.881 - - - 

Cough 0.945 - - - 

Any history HT 0.951 - - - 

Any history TT 0.953 - - - 

Any history CT 0.969 - - - 

Locationc N/A - - - 

Primary sitec N/A - - - 

aRT subdivided into radiotherapy to the head, neck, or oesophagus (HNO) or any other 

sites (other) 

bAnalysis conducted only on participants for whom full data were available 

cMultiple non-significant p-values due to levels of independent variable, so not reported 

for brevity 

 

 


