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ABSTRACT 

Background 

Dysphagia, or difficulty swallowing, is a highly prevalent symptom of Head and Neck Cancer 

(HNC) and treatment, and has a marked impact on patients’ quality of life (QoL). 

Measurement of dysphagia-related QoL is therefore a key part of HNC clinical and research 

practice. Currently the only HNC-specific tool that caters to this need is the MD Anderson 

Dysphagia Inventory (MDADI). However, the MDADI is now more than 20 years old and has 

never undergone validation in the United Kingdom. 

Aim 

The aim of this study was to explore the psychometric properties and clinical utility of the 

MDADI. 

Methods 

This study followed a pragmatic, mixed methods approach to evaluate the MDADI, using the 

COSMIN methodology as a framework. Qualitative data from UK Speech & Language 

Therapists were gathered via an online survey, focussing on content validity and clinical 

utility of the MDADI, and analysed using a reflexive Thematic Analysis approach. 

Quantitative MDADI data from patients with HNC treated in NHS Lothian were used to 

analyse the MDADI’s structural validity and internal consistency, using Item Response 

Theory (IRT). Data generated by both arms of the study were then combined to explore the 

presence of Differential Item Functioning (DIF) in specific tool items, and to formulate 

suggestions for shortened versions of the tool. 

Results 

Analysis of the survey data uncovered issues with both the content validity and clinical utility 

of the MDADI. IRT analysis of tool structural validity and internal consistency showed these 

properties to be acceptable, however DIF analysis for the variables of age, sex and 

socioeconomic status indicated these variables all affected patient responses to specific 

MDADI items. Pre- and post-treatment versions of a shortened 5-item MDADI were 

generated, in addition to suggestions for future development of the MDADI tool. 
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CHAPTER 1: INTRODUCTION 
1.1 Clinical context 

Back in 2015 my NHS Lothian head & neck cancer Speech & Language Therapy (SLT) team 

started providing pre-treatment information sessions to patients about to undergo surgical or 

oncological treatment for head & neck cancer (HNC). Scottish SIGN guidelines mandated 

that these sessions take place but did not specify content. One of the things we wanted to 

achieve in these sessions was to accurately counsel patients about the physiological, 

functional and quality of life impact of the treatment they were about to receive on their 

eating, drinking and swallowing in order to help them prepare, and to manage their post-

treatment expectations in the longer term. 

We realised we had a wealth of clinical experience but no data on how patients were 

functioning before and after their treatment in terms of formal outcome measurement. So, we 

investigated the available tools, and wanting to capture data from several perspectives 

(physiological, functional and quality of life impact) we decided on a suite of HNC 

appropriate swallow outcome assessment tools. 

Several years on we have become very familiar with these tools and their advantages and 

disadvantages, both in terms of data generated and clinical useability. One such tool is the 

MD Anderson Dysphagia Inventory (MDADI). This is an important and unique tool as it is the 

only tool specifically designed to assess dysphagia-related quality of life for patients with 

HNC. As such, the MDADI is also used widely in multi-centre clinical trials of HNC 

treatments, often as a primary outcome. The more we used it in clinical practice however, at 

both pre-treatment and post-treatment timepoints, the more frustrated with it we became. We 

felt the results it gave often did not match with clinician-rated swallowing outcome measures 

of swallowing or instrumental swallow assessments, or what patients were telling us during 

consultations. Also, the long length and written format of the tool meant that it was 

challenging to use for many of our patients. 

The MDADI is 22 years old and was devised by a group of American clinicians, with minimal 

information available about the tool’s development process. As I progressed through my 

Clinical Doctorate, I thought more and more about the importance of this tool in the 

published HNC literature and the mismatch with my clinical experience of its use in practice. 

I started to develop an idea for studying the tool in detail from several perspectives, to 

analyse its strengths and weaknesses. This would be with a view to laying the groundwork 

for future enhancement and strengthening of the tool, which could ultimately have a positive 

impact on patient care, clinical practice and research in this field.  



15 
 

1.2 Research aim, questions and outcome 

The aim of this study is to explore the psychometric properties and clinical utility of the 

MDADI, and to provide direction for potential future development and strengthening of this 

tool which is in many ways central to HNC dysphagia practice and research. This study’s 

research aim and questions are as follows: 

1.2.1 Research Aim 

To analyse and evaluate the MD Anderson Dysphagia Inventory on a UK-based population. 

1.2.2 Research Questions 

1. What is the content validity and clinical utility of the MD Anderson Dysphagia 

Inventory from a UK SLT perspective? 

2. What are the results of an exploration of psychometric properties of the 

MDADI on a UK population using Item Response Theory? 

3. What are the potential factors which might result in differential item 

functioning? 

1.3 Thesis overview 

Chapter One of this Clinical Doctorate thesis has provided the clinical background and 

context to the formulation of the research aim and questions, which have also been 

presented. The structure of the rest of this thesis is as follows. 

Chapter Two sets the scene for the thesis with an introduction to HNC associated 

dysphagia, and the current ‘state of the art’ in terms of patient-reported outcome measures 

(PROMs) used to measure dysphagia-related quality of life. This chapter also sets forth a 

novel summary of the concept of clinical utility, an aspect of tool properties which is distinct 

from but complementary to more familiar psychometric properties of PROMs. Also presented 

is the current knowledge of the properties of the MDADI tool with regards to all aspects of its 

use. The chapter closes with a summary argument for the necessity for an in-depth analysis 

of the MDADI’s properties. 

Chapter Three presents the methodological decision-making and action process around 

designing and carrying out this study. The benefits of a pragmatic, mixed methods approach 

are presented and the investigations made in the study are outlined. Ethical and research 

governance considerations are discussed, and the structure is formed for the presentation of 

data analysis and results. 

Chapters Four, Five and Six contain the results for both the qualitative and quantitative 

strands of the study, followed by a synthesis of data provided by these two strands. A 



16 
 

complex picture forms of the content validity, clinical utility, structural validity and internal 

consistency of the MDADI. The presence of differential item functioning within the tool is 

confirmed; in addition, suggestions for item reduction are presented. 

Chapter Seven contains a discussion of the study results set in the context of the published 

literature. The fresh insights into properties of the MDADI not previously investigated are 

considered. Finally, Chapter Eight presents the implications of the thesis results for clinical 

practice, policy and research practice and draws final conclusions. 
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CHAPTER 2: LITERATURE REVIEW 
2.1 Background 

2.1.1 Head and neck cancer 

Head and neck cancer (HNC) is the 8th most common cancer in the UK (Cancer Research 

UK, 2018). The term ‘head and neck’ refers to more than 30 subsites in the upper 

aerodigestive tract (NICE, 2004), covering tumours arising from the nose, mouth, pharynx 

and larynx. 

Curative treatment modalities for HNC include primary surgery, often taking the form of 

significant tissue resection and reconstruction, or primary oncological treatment with 

radiotherapy, often with added chemotherapy either given as neo-adjuvant treatment or 

concurrently (Chow, 2020). (Chemo)radiotherapy is often also added as an adjuvant 

treatment following primary surgery. Both surgical and oncological treatments, with the 

primary aim of cancer cure, have the potential to cause significant side effects due to local 

treatment toxicity or structural and physiological alteration in function. 

HNC and its treatment can impact on many basic and key life functions given the primary 

tumour’s location in the upper aerodigestive tract. Breathing, speech, swallowing, body 

image and aesthetic appearance may be affected, which all influence patients’ daily function 

and quality of life. These side effects can be severe and long-lasting, and require significant 

levels of specialist support and rehabilitation from a multidisciplinary team of healthcare 

professionals, including surgeons, oncologists, dental practitioners, clinical nurse specialists, 

speech & language therapists and dietitians (Schache et al., 2021). 

Traditionally associated with an older population and linked to alcohol and tobacco 

consumption, over recent years the demographic characteristics of the HNC patient 

population have been changing (Klussmann, 2017). There has been a marked rise in HNC 

associated with the Human Papilloma Virus (HPV). Patients diagnosed with HPV-related 

HNC tend to be younger, and have better survival outcomes, therefore this cohort of patients 

are faced with living longer with the side-effects of treatment. There is an increasing 

pressure for a better understanding of post-treatment and long-term functional and 

psychosocial outcomes of treatment, to facilitate the decision-making process pre-treatment 

and to develop and improve options for post-treatment rehabilitation (Hutcheson et al., 2012, 

Starmer et al., 2014). 

When preparing patients to make informed decisions about their cancer treatment and 

counselling them about expected outcomes, it is vital that information on potential impact of 

treatment on functional aspects including swallowing is provided, as stated in The European 
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Cancer Patients’ Bill of Rights (Lawler et al., 2014). Patients, carers and families want 

healthcare professionals to provide accessible, realistic information on functional impact so 

that they can understand what this may be and how it may affect their life during and after 

treatment (Bozec et al., 2016, Brockbank et al., 2015, D'Souza et al., 2017). 

2.1.2 Head and neck cancer associated dysphagia 

Crucial swallowing related structures lie within the treatment fields for the majority of HNCs, 

and damage to these structures by tumour or treatment can result in oropharyngeal 

dysphagia, which has been described as the ‘key functional outcome’ post-treatment for 

HNC (Wilson et al., 2011). Whilst diagnosis and survival statistics for HNC are improving 

(Klussmann, 2017, Public Health Scotland, 2020), oropharyngeal dysphagia, or difficulty 

swallowing, continues to be a highly prevalent treatment-associated morbidity (Hutcheson et 

al., 2018). 

People with HNC may present with dysphagia prior to treatment, due to tumour location and 

impact (Ursino et al., 2022), or develop dysphagia during and/or after treatment due to the 

side–effects of treatment. Risk of developing dysphagia varies with treatment regime (e.g., 

radiotherapy alone vs. chemoradiotherapy) and cancer site and stage (Mortensen et al., 

2013, Manikantan et al., 2009). Prevalence of dysphagia in the HNC patient group is difficult 

to quantify as it is dependent on tumour site, stage, and treatment modality, but is estimated 

at around 45% (Hutcheson et al., 2018, Francis et al., 2010). Dysphagia following HNC and 

its treatment involves not only physical impairment of swallow biomechanics, causing 

increased medical risk of malnutrition and aspiration pneumonia, but also a significant 

emotional and social impact detrimentally affecting quality of life as ‘normal’ patterns of 

eating and drinking are disrupted (McQuestion et al., 2011, Hutcheson et al., 2012, Baijens 

et al., 2021). 

In the acute and post-acute stages following treatment, there is a complex interplay between 

potential swallow physiology dysfunction, and other treatment-associated toxicities such as 

dysgeusia (altered taste), nausea, odynophagia (pain on swallowing), and xerostomia 

(reduced saliva) (Manikantan et al., 2009). People with HNC also often have to have multiple 

dental extractions as part of their workup for treatment and this, coupled with reported 

prevalence of 10-50% for treatment associated trismus (restricted jaw opening) can also 

impact on eating and drinking, although they are not technically aspects of dysphagia per se 

(Abboud et al., 2020, Clough et al., 2018). HNC dysphagia can persist and further 

deteriorate years into cancer survivorship (Hutcheson et al., 2012). 

Difficulties with eating, drinking and swallowing are commonly reported by patients as one of 

the most significant functional outcomes of their HNC and treatment (Mendez et al., 2020), 
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and people with HNC-related dysphagia describe its complex interaction with other social, 

emotional and physical aspects of their lives (Dawson et al., 2019). 

2.1.3 Assessment of head and neck cancer associated dysphagia 

Speech & Language Therapists (SLTs) are the healthcare professionals with the 

responsibility for the assessment and management of oropharyngeal dysphagia (RCSLT, 

2006), and are involved with the evaluation and management of dysphagia associated with 

HNC at pre-, mid- and post-treatment stages (Krisciunas et al., 2012). 

Dysphagia assessment is important in both HNC research and clinical practice, and 

swallowing outcome measurement is stipulated by the Royal College of Speech & Language 

Therapists (RCSLT), the Scottish Government, and the British Association of Head & Neck 

Oncologists (RCSLT, 2006, The Scottish Government, 2010, Schache et al., 2021). To 

understand the full spectrum of physiological, functional and quality of life impact of HNC-

related swallowing difficulties, formal dysphagia assessment is required. Dysphagia-specific 

outcome assessment tools generate data that demonstrate baseline pre-treatment function, 

and impact of treatment and rehabilitation interventions on patients’ swallow function (Rieger 

et al., 2010) and facilitate pre-treatment counselling regarding post-treatment functional 

outcomes (Rogers et al., 2015b). The latest guidance from the European Head and Neck 

Society focussing on HNC survivorship care emphasises the potential psychosocial impact 

of dysphagia and the need for this to be assessed, monitored and managed (Verdonck-de 

Leeuw et al., 2022). 

High demands are placed on outcome measurement tools: they must be psychometrically 

robust, clinically meaningful and holistic in scope, capturing reliable and valid data that is 

useful to clinicians, researchers, service users and service commissioners (Speyer et al., 

2022). Tools also need to be clinically practical and useable if they are to become embedded 

in everyday practice and be practical and feasible for use in research. 

Assessment of swallowing can take many different forms. Instrumental evaluation is the gold 

standard for assessing swallow anatomy and physiology, with the most used tools being 

Modified Barium Swallow x-ray assessment (also known as videofluoroscopy) and Fibreoptic 

Endoscopic Evaluation of Swallowing (FEES). Other clinician led tools involve measures of 

swallow efficiency such as the 100ml Water Swallow Test (WST) (Patterson et al., 2011), 

ratings of patients’ ability to eat different food textures such as the Performance Status 

Scale- Head and Neck (PSS-HN) (List et al., 1990) and ratings that give an indication of 

patients’ reliance on enteral feeding such as the Functional Oral Intake Scale (FOIS) (Crary 

et al., 2005). In addition to these measures, there are patient-reported outcome measures of 
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dysphagia, such as the MD Anderson Dysphagia Inventory (MDADI) (Chen et al., 2001) and 

the SWAL-QOL tool (McHorney et al., 2000). 

Manikantan et al. (2009) argue that instrumental assessment is essential for rehabilitation 

planning and evaluation. However, Nund et al. (2014a) suggest that given the far-reaching 

impact of dysphagia on patents’ lives, the focus of intervention needs to be more than 

impairment based; if this is the case, outcome tools used in clinical and research practice 

need to capture this. Much existing research suggests that clinicians’ assessment of swallow 

physiology is poorly aligned with patients’ report of their experience of swallowing function 

and its impact on their quality of life, therefore it is key to ensure that both clinician and 

patient ratings are incorporated in a comprehensive swallowing evaluation (Pedersen et al., 

2016, Baijens et al., 2021, Kirsh et al., 2019). This may be because, as suggested by 

Rogus-Pulia et al. (2014) “patients sense a general difficulty with swallowing but have less 

awareness of specific symptoms of dysphagia” (p.223). Conversely, a recent study by 

Wishart et al. (2022) has shown a higher degree of agreement between instrumental 

measures of pharyngeal swallow physiology and patient-reported dysphagia associated 

QoL. The debate in the literature regarding correlation of clinician-led and patient-led 

outcomes tools underlines the need for capture of multiple aspects of patients’ eating, 

drinking and swallowing in HNC. 

There is a large body of published literature concerning instrumental assessment of 

dysphagia in HNC, but significantly less concerning patient reported outcome measures 

(PROMs) of HNC-related swallowing difficulties. However, the value that PROMs can add 

when included in comprehensive HNC assessment has become increasingly clear over 

recent years. PROMs provide data essential to informing patients about expected health-

related quality of life (HRQoL) outcome post-treatment, improve communication between the 

patient and the MDT and improve screening for and provision of other interventions that 

patients may require (Rogers and Barber, 2017). 

To obtain a comprehensive and nuanced overview of a person with HNC’s swallowing, 

eating and drinking presentation it would therefore seem that a battery of outcome measures 

and assessments should be used with a broad scope, to capture these different elements of 

the complex entity that is dysphagia. 

2.2 PROMs in HNC 

PROMs are tools used to measure a patient’s “health, quality of life, or functional status 

associated with health care or treatment” (Weldring and Smith, 2013 p.61). PROMs enable 

the measurement of the impact of a condition or treatment on patients’ day to day lives and 

are a common way of assessing HRQoL. They provide information on the impact of an 



21 
 

illness or treatment on a patient’s personal and social context, and are an important adjunct 

to clinical, objective assessments (Ferrans, 2007). PROMs are also a way of conceptualising 

and quantifying patient experience, and can also be used as a way of assessing quality of 

services (Gibbons, 2016). Consideration of patients’ quality of life as part of their healthcare 

provision in HNC is mandated by national guidelines (Rogers et al., 2016). Silveira et al. 

(2018) describe PRO assessment in HNC as an ‘essential’ part of clinical practice in this 

field. Several PROM tools exist that can be used by patients with HNC to assess their 

eating, drinking and swallowing, and these will now be discussed. 

2.2.1 PROMs for dysphagia: functional health status vs. health-related quality 

of life 

Speyer et al. (2014) suggest that existing tools for assessing the impact of dysphagia on 

patients’ QoL can be divided into two groups: those considering the impact of dysphagia on 

health-related QoL (HRQoL), that is the patient’s perception of their swallowing difficulties 

and their impact across physiological, functional and quality of life domains, and those 

looking at functional health status (FHS), which is the influence of dysphagia on specific 

aspects of physical function (Smith et al., 1999). It could be argued that HRQoL tools give a 

broader spectrum of information than FHS tools as they cover more domains than just 

physical function. 

Speyer et al. (2014) and Timmerman et al. (2014) performed systematic reviews of the 

literature to identify all extant dysphagia assessment tools in these two domains. Speyer’s 

group used the COSMIN tool (Mokkink et al., 2010b) to assess the psychometric properties 

of all papers identified, and in both papers, reviewers used group discussion to come to 

consensus whether tools assessed HRQoL or FHS aspects of dysphagia. Table 1 shows the 

tools considered by both papers and which domains they assess. 
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Tools assessing dysphagia related HRQoL Tools assessing dysphagia related FHS 

MD Anderson Dysphagia Inventory (MDADI) Eating Assessment Tool (EAT-10)  

SWAL-QOL Swallowing Outcome After Laryngectomy (SOAL) 

European Dysphagia Group Questionnaire 
(EDGQ) 

Self-report Symptom Inventory 

European organisation for the research and 
treatment of cancer quality of life questionnaire 
– gastric cancer module (EORTC QLQ-ST022) 

Sydney Swallow Questionnaire (SSQ) 

Deglutition Handicap Index (DHI) Deglutition Handicap Index (DHI) 

Dysphagia Handicap Index (DHI) Dysphagia Handicap Index (DHI) 

European organisation for the research and 
treatment of cancer quality of life questionnaire 
– esophageal, esophagogastric junction, or 
gastric cancer module (EORTC QLQ-OG25) 

Dysphagia Short Questionnaire (DSQ) 

European organisation for the research and 
treatment of cancer quality of life questionnaire 
– head and neck cancer module (EORTC 
QLQ-H&N35) 

Dysphagia in Multiple Sclerosis questionnaire 
(DYMUS) 

 Mayo Dysphagia Questionnaire-30 (MDQ-30) 

 Swallowing Disturbance Questionnaire (SDQ) 

Table 1: Tools for measuring dysphagia related QoL and FHS 

Of these tools, the EORTC QLQ-H&N35 and the MDADI are the only tools which consider 

HRQoL rather than FHS specifically for patients with HNC. Of these two, the MDADI is the 

only measure that has a specific focus on HNC-related dysphagia; the EORTC QLQ-H&N35 

includes some dysphagia related items but these are few and generic with the tool having a 

wider focus than just eating, drinking and swallowing. As this is the case, this thesis focuses 

on an analysis of the MDADI in its unique position of being the only tool of its kind: that is 

one assessing patient reported impact of HNC dysphagia on HRQoL. 

2.2.2 The MD Anderson Dysphagia Inventory 

The MD Anderson Dysphagia Inventory (MDADI) PROM is a self-administered written 

questionnaire which quantifies dysphagia-related quality of life and is specifically designed 

for use in HNC. It was developed and validated on a cross-sectional sample of 100 English-

speaking adult patients with HNC and dysphagia in the USA in the late 1990s (Chen et al., 

2001). The MDADI is one of the most frequently used dysphagia outcome assessment tools 

in HNC research practice internationally (Ojo et al., 2012) and is often used as a main 

outcome tool in multicentre trials (Hutcheson et al., 2016, Castellano and Sharma, 2019). In 

recent years it has been the primary or secondary endpoint in large multicentre trials such as 

De-ESCALaTE, PATHOS, CompARE, DARS and PRO-ACTIVE (Owadally et al., 2015, 

Petkar et al., 2016, Martino et al., 2021, Mehanna et al., 2017, Mehanna et al., 2019). The 

MDADI is also often used as a ‘gold standard’ in the validation of other dysphagia 

assessment tools for use with people with HNC, such as the DIGEST (Hutcheson et al., 

2017) and the Sydney Swallow Questionnaire (Dwivedi et al., 2010).The MDADI was 

originally developed for research use (K. Hutcheson, personal communication, November 
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24, 2020) but in reality it is used both as a research outcomes tool and also in clinical 

practice (Lin et al., 2022). 

The tool consists of 20 items each rated on a 5-point Likert scale. Scoring the tool produces 

a global score (MDADI – G), scored from the first item (“my swallowing impacts my day-to-

day life”) and a composite score (MDADI –C) of the remaining 19 items. These 19 items are 

grouped into 3 subscales: Physical, Emotional, and Functional, allowing quantification of 

patients’ perception of the impact of their swallowing ability in these areas. MDADI-G and 

MDADI-C scores range from 20 (low functioning) to 100 (high functioning). The MDADI item 

response format is a Likert scale (strongly disagree/disagree/no opinion/agree/strongly 

agree). To convert responses into scores, items are scored from 1 – 5 points (‘strongly 

agree’ scoring 1, ‘strongly disagree’ scoring 5) except for the ‘reverse worded’ items 5 and 

15, where the scoring is reversed (i.e., ‘strongly agree’ scores 5, ‘strongly disagree’ scores 

1). The MDADI in full can be viewed in Appendix A. 

The authors of the MDADI do not provide specific instructions on how it should be employed 

in practice, and there are no other published guidelines on its use. In my own clinical 

practice (NHS Lothian regional HNC service) information gained from the MDADI is used in 

several ways. Over time with repeated use of the tool with many patients, an impression is 

formed of impact of dysphagia on patients’ HRQoL by different variables such as tumour site 

and treatment modality. This informs patient counselling pre-treatment as to the potential 

impact of treatment and the expected recovery trajectory. Also, at a within-patient level, use 

of the tool both pre- and post-treatment allows individual response to treatment or swallow 

interventions to be gauged, and feedback provided comparing the two data points. Use of 

the MDADI as part of a battery of dysphagia assessments also allows assessment of if and 

how patients’ perceptions of their dysphagia differ from clinical perception, perhaps 

highlighting the need for further discussion, counselling around reframing of expectations of 

recovery post-treatment, or the need for referral on to other services such as psychology or 

dietetics. 

The next sections of this literature review will explore PROM tool quality assessment and 

clinical utility to provide background context prior to focussed review and analysis of the 

current state of knowledge concerning the MDADI tool’s properties. 

2.3 PROM tool quality assessment 

It is imperative that HRQoL PROMs are psychometrically sound so that their results can be 

used with confidence in their validity and reliability (Timmerman et al., 2014). However, 

current UK HNC guidelines such as the BAHNO standards (Schache et al., 2021) do not 
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provide any guidance on how to assess PROM psychometric quality when selecting tools for 

use in research or clinical practice. 

PROM/HRQoL data need to be captured in a reliable and valid way, so that they provide 

quality data to complement other measures, research outcomes and clinical practice (Reeve 

et al., 2013). However as discussed by Rosenkoetter and Tate (2018) in their review of 

instruments designed to assess the psychometric properties of tools: the field of 

psychometrics is vast, and “there remains complexity with regard to definitions and 

standards of assessment of psychometric properties” (p. 114). Nevertheless, setting 

standards for this assessment is a valid and important task, and attempts have been made 

to address this by several international bodies, such as the International Society for Quality-

of-Life Research (ISOQOL), the Patient Reported Outcomes Measurement Information 

System (PROMIS) Group and the COSMIN initiative. Lorente et al. (2020) performed a 

meta-review providing the widest overview to date of existing tools that can be used to 

assess HRQOL PROM psychometric properties. Their review found that the COSMIN tool is 

the most widely used tool in the PROM literature, and that it is also the most comprehensive 

tool currently available. 

The COSMIN initiative has attempted to address the lack of available standardised PROM 

assessments with the formulation of the COSMIN methodological quality checklist (Mokkink 

et al., 2010b). This checklist focuses on evaluating both the methodological strengths and 

weaknesses of studies considering psychometric properties of PROMs, and the 

psychometric properties of the PROMs themselves. The tool was originally formulated 

through a Delphi process involving an international panel of 57 experts with backgrounds in 

epidemiology, psychology, clinical practice and statistics. The most recent iteration of the 

tool was published in 2019 (Mokkink et al., 2019, Terwee et al., 2018) and this includes a 

stronger focus on content validity assessment of PROMs as the authors consider this to be 

the most important psychometric property. The updated content validity COSMIN subsection 

went through a robust Delphi process of its own in its development, involving 159 experts 

from 21 countries, with the final version being subject to pilot testing and further amendment. 

Table 2 below details the content of the psychometric domains covered by COSMIN as per 

the COSMIN manual (Mokkink et al., 2018). 
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COSMIN 
Domain 

Measurement 
property 

Aspect of a 
measurement 
property 

Definition 

Reliability   The degree to which measurement is free 
from error 

 Internal 
consistency 

 The degree of item interrelatedness 

 Reliability  How ‘true’ differences between patients 
contribute to the total variance in 
measurement 

 Measurement 
error 

 Concerns the error of an individual’s score 
that do not relate to changes in the 
construct being measured 

Validity   The degree to which a PROM measures 
the construct(s) it purports to measure 

 Content validity  Are all items relevant to the construct being 
measured? 
Are all key concepts included? 
Are the items comprehensible to the 
population of interest? (Terwee et al., 
2018) 

  Face validity The degree to which items in a PROM 
looks as though they are an adequate 
reflection of the construct to be measured 

 Construct 
validity 

 The degree to which the scores of a PROM 
are consistent with hypotheses based on 
the assumption that the PROM validly 
measures the construct to be measured 

  Structural 
validity 

The degree to which the scores of a PROM 
are an adequate reflection of the 
dimensionality of the construct to be 
measured 

  Hypothesis 
testing 

Idem construct validity 

  Cross-cultural 
validity 

The degree to which the performance of 
the items on a translated or culturally 
adapted PROM are an adequate reflection 
of the performance of the items of the 
original version of the PROM 

 Criterion validity  The degree to which the scores of a PROM 
are an adequate reflection of a ‘gold 
standard’ 

Responsiveness   The ability of a PROM to detect change 
over time in the construct to be measured. 

 Responsiveness  Idem responsiveness 

Interpretability   The degree to which one can assign 
qualitative meaning to a PROM’s 
quantitative scores or change in scores. 

Table 2: COSMIN domains, measurement properties and aspects of measurement 

properties (Mokkink et al., 2018)  

Lorente’s meta-review of HRQoL PROM assessment tools does not however go into specific 

detail about the different statistical ways of assessing psychometric properties. Therefore, 

there is no consensus for a ‘gold standard’ of PROM psychometric assessment by either 

statistical or other means. However, as the COSMIN tool currently has the strongest 

evidence base and most comprehensive properties, this would appear to be the tool of 
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choice in PROM psychometric assessment until an alternative internationally agreed tool 

comes to the fore. 

2.3.1 Classical Test Theory vs. Item Response Theory assessment of PROMs 

Classical Test Theory (CTT) has traditionally been the mathematical standard for PROM tool 

development and validation; however, limitations with this approach are increasingly being 

highlighted in the literature. In recent years other statistical models such as Rasch 

Measurement Theory (RMT) and Item Response Theory (IRT) have been used to develop 

and assess tools, showing what these models can add to the traditional CTT approach. 

IRT statistical models were originally developed for assessing educational testing tools, but 

are appropriate for use in healthcare tool analysis as these tools also assess latent 

constructs (e.g. depression or quality of life) (Kean et al., 2018). In 2019, the Journal of 

Patient Reported Outcomes published an issue which included a series of articles comparing 

different statistical approaches to PROM psychometric evaluation. In the issue commentary, 

Patrick (2019) describes these different approaches to PROM analysis as ‘many ways to 

skin a cat’ and suggests that CTT and IRT both have strengths and weaknesses in what 

they can bring to tool property assessment. Conversely, Cordier et al. (2018) suggest that 

the statistical advantages offered by IRT outweigh the advantages of simpler and more 

familiar CTT analysis. 

Wilmskoetter et al. (2019) suggest that CTT’s assumption that an instrument is “invariant, 

objective and stable regarding its measurements” (p. 2) may lead to inaccurate assessment 

of a tool’s quality. IRT does not make these assumptions. Stover et al. (2019) suggest that 

IRT models are helpful as they are flexible and provide information at both item and scale 

level, meaning that they can be used both for tool design and for existing tool refinement. 

Frost et al. (2007) consider what constitutes sufficient reliability and validity of a PROM. 

They suggest that a mix of qualitative and quantitative approaches to tool assessment gives 

a more comprehensive picture, and that producing more evidence about any specific tool 

provides greater confidence in the data it generates. From a quantitative perspective, they 

consider CTT and IRT as legitimate ways of providing estimates of a PROM’s reliability and 

validity. 

IRT has been used to assess the psychometric properties of dysphagia outcomes tools in 

clinical areas other than HNC. Kean et al. (2018) describe their use of the method to analyse 

the Eating Assessment Tool (EAT-10). These authors suggest the use of IRT (versus CTT) 

to develop, validate and refine tools has the capacity to suggest ways to ultimately improve 

tool measurement precision. This has implications for tool use in both clinical and research 
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practice. For example, reduced error allows for more accurate measurement of clinical 

change in response to intervention, and in trial research would allow for reduced sample 

size. IRT analysis has demonstrated issues with the psychometric properties of commonly 

used dysphagia assessment tools (the EAT-10 and the SWAL-QOL) that were not previously 

identified with CTT assessment, such as issues with structural validity (Wilmskoetter et al., 

2019, Cordier et al., 2017, Cordier et al., 2018). 

As the most comprehensive PROM assessment tool available (Lorente et al., 2020), the 

most recent iteration of the COSMIN checklist includes guidance on both CTT and IRT 

aspects of PROM tool assessment (Prinsen et al., 2018). Specifically, IRT analysis is 

considered around structural validity and differential item functioning (DIF) in cross-cultural 

validity and measurement invariance. DIF concerns whether scores on a tool are 

comparable across different subgroups of respondents when the underlying variable, such 

as dysphagia-related QoL, has been controlled for (Teresi and Fleishman, 2007). 

The potential of an IRT approach to add value to PROM tool analysis in the specific area of 

HNC has been highlighted by Silveira et al. (2011), who found that DIF was present in 

HRQoL tools commonly used in HNC practice. In their study, IRT DIF analysis showed that 

patient age and gender influenced patient HRQoL scores. In their European White Paper on 

oropharyngeal dysphagia in HNC, Baijens et al. (2021) recommend that IRT be used in 

conjunction with CTT when assessing the psychometric qualities of outcomes tools, and 

name the COSMIN tool as a suitable choice for assessing the psychometric properties of 

dysphagia assessments. 

In summary then, both CTT and IRT provide means to assess the psychometric quality of 

PROM tools, and there are strengths and weaknesses to both approaches. However, IRT 

has not to date been used to assess the psychometric qualities of HNC dysphagia-related 

PROMs. 

In addition to the psychometric evaluation of PROMs, COSMIN suggests that whether a tool 

is ‘useable’ in practice is also an important consideration, but this is difficult and complex to 

assess, and may be more suitable to a qualitative than a quantitative methodological 

approach. What the literature says about this, and how to evaluate PROM usability, will be 

considered in the next section of this literature review. 
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2.3.2 Assessment of PROM clinical utility and practicality 

2.3.2.1 PROM Clinical utility 

Patrick (2019), whilst summarising different approaches to psychometric assessment of 

PROMs, emphasises that many salient properties of a tool are not covered by traditional 

psychometric analyses, and that these more qualitative aspects, such as the use of a tool in 

its context, require ‘additional consideration’, although he does not suggest what form this 

might take. Whilst the COSMIN tool (Mokkink et al., 2019) focuses primarily on the 

psychometric properties of PROM tools, how ‘useable’ the tool is in clinical practice, or a 

tool’s ‘pragmatic characteristics’, are also of paramount importance (Kroenke et al., 2015). 

The COSMIN authors acknowledge this as an area that is currently lacking in terms of 

COSMIN content, even though currently it is deemed to be the most comprehensive tool of 

its kind. 

In their comprehensive metareview of tools designed to assess psychometric quality of 

PROMs, Lorente et al. (2020) highlight that although tool ‘usability’ is a key factor, this is not 

yet consistently incorporated into PROM tool assessments. COSMIN domains of 

interpretability (can qualitative meaning be assigned to quantitative scores) and validity (is 

the tool relevant to the specific caseload) have relevance here. In practice there are more 

criteria that are relevant when assessing or considering use of a PROM tool, specifically 

around whether a tool is practical to use. It could be argued a tool’s ‘burden’ is more relevant 

in clinical rather than research practice (Reeve et al., 2013), when tool use has to be 

incorporated into busy clinics and is not supported by research staff and infrastructure. 

However, tools also still require to be feasible to use when employing them to collect data for 

research use. 

In the literature these aspects of tool usability are generally referred to as ‘clinical utility’ 

(Lam et al., 2020). The PROM literature was therefore reviewed to come to an 

understanding and definition of ‘clinical utility’, and how this can be assessed, so that this 

could be applied to the current investigation of the MDADI. An analytical literature review 

aiming to explore the definition and understanding of clinical utility of PROMs follows. 

2.3.2.2 Analytical review of the literature concerning PROM clinical utility 

Medline, CINAHL, PubMed and EMBASE databases were accessed to perform a scoping 

review of the literature concerning clinical utility assessment of PROMs. This was performed 

to assess the quality and detail of the current evidence base and to allow formulation of 

assessment criteria for clinical utility that could be used in the current study. MEsH terms 

such as “Patient Reported Outcomes” and “Outcomes Research” were used in combination 

with keywords such as ‘clinical utility’. The full database search strategy is provided in 
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Appendix B. Abstracts were reviewed and the inclusion and exclusion criteria as listed in 

Table 3 were applied. 

Inclusion criteria 

Focus on patient reported outcome tools only 

Provision of assessment criteria for clinical utility/practicality of a PROM tool 

Papers focussing on clinician perspective 

Papers focussing on both patient and clinician perspectives 

Papers focussing on tools designed for use with adults 

Exclusion criteria 

Papers focussing on patient perspective only 

Papers focussing on PROM implementation rather than assessment of the 

tool itself 

Grey literature 

Unpublished literature 

Papers focussing on tools designed for use with children 

Papers focussing solely on development of apps or e-tools 

Table 3: PROM clinical uti li ty l iterature search inclusion/exclusion criteria  

Many papers in the initial cohort focussed only on general barriers and facilitators to PROM 

implementation in clinical services, rather than actual tool utility assessment criteria, and 

were therefore excluded. Studies considering patient perspectives only were also excluded 

given the focus on clinician data in the current study. Papers focussing on development of 

apps or e-tools were excluded as review of abstracts indicated these papers focussed on 

utility issues specific to the novel electronic format which are not applicable to the MDADI, 

the tool which is the focus of this thesis. At the time of writing, an electronic or app version of 

the MDADI has not been published. 

Figure 1 below shows a PRISMA diagram (Moher et al., 2009) illustrating the search 

process. Although the PRISMA reporting system was originally intended for reporting on the 

process of carrying out a Systematic Review (SR) of the literature, I have used it to illustrate 

my literature search process for this review as although not an SR, I wanted to be thorough 

and systematic in my approach to the literature search. There is precedent for using 

PRISMA in non-SR literature reviews (McGowan et al., 2020). This method conveys the 

numbers of articles this kind of search reveals versus the numbers that meet inclusion 

criteria and provides an excellent framework for a systematic and logical way of approaching 

and representing the search.  
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Figure 1: Clinical Util ity l iterature search PRISMA diagram 

 

The 17 papers found to be relevant to the inclusion criteria will now be discussed and 

synthesised with a view to establishing an overview of what ‘clinical utility’ of a PROM tool 

constitutes. This knowledge will then guide assessment of MDADI clinical utility in this 

study’s design. 

As acknowledged by de Klerk et al. (2018), “the complexity of clinical utility makes its 

evaluation a challenge” (p.81). With the exception of Kroenke et al. (2015) (who used the 

term ‘pragmatic characteristics’), all other studies used the term ‘clinical utility’ to signify 

aspects of PROM tools not covered by traditional psychometric domains of validity and 

reliability: aspects that cannot be statistically assessed and rather require qualitative 

assessment, such as ‘ease of use’ or ‘patient burden’ (Brasil et al., 2018). However, on 

examination of the selected papers, it becomes clear that there is no universally accepted, 

clearly delineated definition of the term ‘clinical utility’. This is perhaps partly due to the fact 
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that this is an area of investigation that has only recently gained momentum, indeed many 

papers reviewed commented that their consideration of clinical utility was the first in their 

field (Jones et al., 2020, Galantino et al., 2015). Authors of reviewed papers have also come 

to their ‘clinical utility’ criteria through different methods. Four papers in this review 

developed their criteria for clinical utility from qualitative research involving patients, 

clinicians and managers (Montgomery et al., 2020, Aiyegbusi et al., 2020, Turner et al., 

2020, Nic Giolla Easpaig et al., 2020), ten papers were reviews or systematic reviews of the 

PROM literature in their field synthesising findings from multiple papers, and three papers 

were opinion pieces synthesising clinical experience (Higginson and Carr, 2001, Vickers and 

Chen, 2017, Kroenke et al., 2015). 

Terms such as ‘feasibility’ and ‘acceptability’ are used across several papers to describe 

aspects of clinical utility, however the definitions of these terms are not consistent. In their 

protocol for a systematic review looking at outcome measures used with patients receiving 

enteral feeding, Simpelaere et al. (2016) define ‘feasibility’ as comprising tool administration 

time, mode of administration, and whether facilitation is required to help patients complete 

the tool; however they provide no evidence for how these domains were selected. In Brasil 

et al. (2018)’s systematic review protocol for PROMs used with patients with acute coronary 

syndrome, ‘feasibility’ is characterised as amounting to ‘ease of use’ (although this is not 

defined), form of administration, duration and ‘patient burden’ (again not defined). 

Furthermore Nic Giolla Easpaig et al. (2020) contend that consideration of feasibility include 

whether the tool is easy for patients to navigate, whereas Thompson et al. (2016) name 

feasibility as a relevant aspect of PROM clinical utility but do not provide a definition of what 

this means. 

Similarly with the term ‘acceptability’: to Nic Giolla Easpaig et al. (2020) this means whether 

there are clinical benefits to using the tool, whereas de Klerk et al. (2018) define 

acceptability as relating to the client, carers and their family, but doesn’t expand on what this 

might constitute. 

Across all 17 papers reviewed, no two papers defined clinical utility in the same way. As this 

is the case, definitions were summarised and analysed for patterns to see if overarching 

themes could be identified across all papers. 

When each definition of clinical utility was studied, it became apparent that there were two 

major themes that could encapsulate discrete aspects of clinical utility discussed in each 

paper. To facilitate investigation of clinical utility of the MDADI in this study, I have classified 

these two themes as ‘relevance’ and ‘usability’ and I have defined these aspects of clinical 

utility in the following way: 
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‘Relevance’- refers to the relevance of the tool to both patients and clinicians, 

including aspects such as whether there are clinical benefits to using the tool, 

whether all items within the tool are pertinent to the clinical area, whether the tool 

covers all patients in the target group irrespective of level of disability, and whether 

qualitative meaning can be assigned to quantitative scores (e.g., through knowledge 

around clinically meaningful differences in scores). 

‘Usability’ - refers to more practical aspects of PROM use such as number of items, 

time taken to complete and score, readability, available translations and whether 

there are cost or legal implications such as copyright involved in using the tool. 

Table 4 summarises each paper’s definition of clinical utility; those aspects referring to 

‘relevance’ and those referring to ‘usability’ have been illustrated in coloured highlighting as 

per the key. 
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Article Clinical Utility factors 

Simpelaere et al. 
(2016) – Systematic 
review protocol 

• Interpretability 
o Mean 
o Standard Deviation 
o Minimal important change 

• Feasibility 
o Time to administer 
o Mode of administration (interview vs. questionnaire) 
o Facilitation required to complete 

de Klerk et al. (2018) – 
Systematic review 

• Respondent burden and presentation 
o Time taken to complete 
o Literacy level 
o Availability to the public 

• Appropriateness 
o Importance of the measure to clinical decision making 
o Does the measure impact on treatment processes? 

• Acceptability 
o Acceptability of the measure to client/carers/family 

Vickers and Chen 
(2017) – Opinion piece 
based on clinical 
experience 

• Minimize patient burden ≤15-20 items 

• Use simplified language with no jargon 

• Are items clinically appropriate 

• Are there potentially issues with tool use with patient subgroups 

Galantino et al. (2015) 
– Systematic review 
 

• Equipment needed (e.g., pen) 

• Cost 

• ‘Ease of use’  

• ‘Ease of scoring’  

• Normative data available 

Thompson et al. (2016) 
– Literature review 

• Patient and clinician burden 

• Feasibility and acceptance 

• Resources entailed in use 
o Format (paper vs. electronic) 
o Time 
o Frequency 
o Cost 
o Effort to administer/score/store/analyze 

• Intellectual property and copyright issues 

• Clinical significance of scores 

Brasil et al. (2018) – 
Systematic review 
protocol 

• Interpretability 
o Can qualitative meaning be assigned to quantitative scores 

▪ Is data available on standard error of measurement 
(SEM) and minimal important change (MIC) 

• Feasibility 
o Ease of use  
o Form of administration (interview vs. questionnaire) 
o Duration  
o Patient burden  

Jones et al. (2020) – 
Systematic review 

• Brief time of completion (≤3min) 

• Free cost 

• Coverage of four minimum QoL domains according to WHO classification 
o Physical health 
o Psychological 
o Social relations 
o Level of independence 

Stewart et al. (2018) – 
Systematic review 

• Number of items/subscales 
o Item scaling 
o Scores 

• Target population and purpose 
o Number of participants in development/refinement 
o Source of participant recruitment appropriate to intended clinical 

use 

Lam et al. (2020) – 
Literature review 

• Acceptability 
o No of items 
o Time to complete 
o Readability 
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o ‘Comfort level concerns’ – are questions likely to be distressing 
for pts 

• Feasibility 
o Ease of use (training/supervision required?) 
o Role of clinician (questions for clinician/recall period) 
o Time to score 
o Costs associated with use 

• Appropriateness 
o Intended patient populations 
o Global purpose 

Aiyegbusi et al. (2020) 
– Qualitative research 

• Administrative issues 
o Paper vs. online 
o Frequency of use per patient 

• Patient-related issues 
o Use of proxy for patients with special needs 

• Use of computers to ease completion 

• Scoring burden 

• Using Computer Adaptive Testing to reduce length of tool 

• Patient literacy levels 

• Translations into other languages 

Howell et al. (2015) – 
Scoping literature 
review 

• Length and complexity of scale 

• Availability of translated and culturally meaningful versions 

• Degree of disability of user (i.e., too ill to use, too well to bother) 

• Acceptability to patients – would they be willing to reuse the scale in the 
future 

• Potential for PROM use to be intrusive 

• Availability of longitudinal data on what signifies a clinically important 
difference 

• Relevance of items 

• Patient ability to use response format (e.g., computer) 

Nic Giolla Easpaig et 
al. (2020) – Qualitative 
research 

• Feasibility 
o Is the tool easy to navigate? 
o Do the patients have the necessary ‘knowledge and skills’ and 

computer access required 

• Workflow 
o Whose responsibility is it to use the tool 
o Time requirement 
o Potential for positive ‘focusing’ impact of tool use 

• Acceptability 
o Is the tool relevant 
o Are there benefits to using the tool (e.g., improving care and 

experience for patients) 

Turner et al. (2020)– 
Qualitative research 

• Time taken to carry out tool 

• Knowledge around tool 
o Reliability of data and potential for patients’ responses to be 

influenced 
o Clinical value vs. management-led ‘tick box exercise’ 

• Integration into clinical systems (e.g., into computer notes/systems) 

Montgomery et al. 
(2020)– Qualitative 
research 

• Conceptual characteristics 
o Number of items 
o Type of scale 
o Recall timeframe 

• Scoring 
o Domain, item and/or global scores 

• Time to complete the measure 

• Use of plain language 

• Available translations 

• Licence fees for use 

Higginson and Carr 
(2001) – Opinion piece 
based on clinical 
experience 

• Who completes the measure – patients/family/professional – and will they 
complete it? 

• How long does the measure take to complete? 

• Do staff and patients find it easy to use 

• Who will need to be trained and informed about the measure? 

• Can results from the measure be interpreted clinically and are they 
relevant? 
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Patel et al. (2017) – 
Systematic review 

• Scoring and interpretation 
o Is there documentation on how to score? 
o Is there a plan for managing/interpreting missing responses? 
o Is information provided on how to interpret scores (e.g., what high 

and low scores represent) 

• Burden and presentation 
o Is time to complete/number of questions reasonable 
o Is there a description of literacy level? 
o Is the entire PRO publicly available 

Kroenke et al. (2015)-
Opinion piece based on 
clinical experience 

• Actionability 
o Do scores drive clinical decision making? 

• Appropriateness to the relevant clinical setting 

• Universality (i.e., for severity assessment) 

• Self-administration 

• Item features 
o Number of items 
o Bundling of issues 

• Response options 
o Option number and dimensions 
o Timeframe 
o Uniform vs. varying options 
o Intervals between options 

• Scoring 
o Simplicity 
o Interpretability 

• Accessibility 
o Nonproprietary 
o Downloadable? 
o Available in different languages/for vulnerable groups 
o Incorporated into electronic health records 

Key:  ….. = RELEVANCE ….. = USABILITY 

Table 4: Summary of analysis of reviewed papers  

The above summary table illustrates the complexity of the concept of clinical utility, and the 

lack of consistency within the literature as to what it comprises. In addition, this table 

facilitates synthesis of the information from the literature and provides evidence for the 

applicability of the ‘relevance’ and ‘usability’ elements that are the two key themes. 

On synthesising the above information, it is clear that for this thesis, when considering 

clinical utility of the MDADI, the key elements of ‘relevance’ and ‘usability’ should be 

considered. Specifically, I propose that these two domains comprise the elements presented 

in Table 5, which have been condensed from the preceding analytical review of the literature 

and will form the basis of consideration when analysing the clinical utility of the MDADI in 

this study. 
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RELEVANCE USABILITY 

R1 Does the tool impact on clinical decision making? 
R2 Are there potentially issues with tool use with 
patient subgroups? 
R3 Is normative data available? 
R4 Is data available on standard error of measurement 
(SEM) and minimal important change (MIC)? 
R5 Are questions likely to be distressing for patients? 
R6 Is it possible to use a proxy for patients with special 
needs? 
R7 Is the tool acceptable to patients – would they be 
willing to reuse the scale in the future? 
R8 Are the items relevant? 
R9 Is the recall timeframe appropriate? 

U1 Does the tool have an appropriate 
literacy level? 
U2 Are there any intellectual property 
issues? 
U3 Is there a cost involved with using the 
tool? 
U4 Is the time taken to administer 
acceptable? 
U5 Is the scoring process straightforward? 
U6 Is the time taken to score acceptable? 
U7 Are translations into other languages 
available? 
U8 Is there a plan for 
managing/interpreting missing responses? 

Table 5: Summary of clinical uti li ty factors  

How these data will be used to explore the clinical utility of the MDADI will be described in 

Chapter Three of this thesis. 

Thus far this review has discussed the literature on the psychometric assessment of PROMs 

and factors encompassing their clinical utility. The next section of this literature review will 

focus on an exploration of the current ‘state of the art’ of published knowledge about the 

MDADI, in terms of both its psychometric properties and clinical utility. 

2.4 Analytical review of the literature concerning the MDADI 

Medline, CINAHL, PubMed and EMBASE databases were accessed to perform an analytical 

review of the literature concerning the MDADI and to ascertain the current evidence base 

surrounding the MDADI’s psychometric properties and clinical utility. 

The full database search strategy is provided in Appendix C. Abstracts were reviewed and 

the inclusion and exclusion criteria as listed in Table 6 were applied. 

Inclusion criteria 

Focus on psychometric properties of the English language versions of the 
MDADI in use with people with HNC 
Focus on MDADI development 
Focus on clinical utility of the MDADI 
Focus on cross-cultural adaptation of the MDADI 
Papers in English language 
Papers in peer-reviewed journals 

Exclusion criteria 

Papers where MDADI is used as an outcome tool in clinical research 
rather than focussing on the MDADI itself 
Grey literature 
Unpublished literature 

Table 6: Inclusion and exclusion criteria for MDADI literature search  
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Figure 2 shows a PRISMA diagram (Moher et al., 2009) illustrating the search process. 

Figure 2: MDADI literature search PRISMA diagram 

 

The search ultimately yielded 19 articles meeting the inclusion criteria, which, apart from 

Chen’s MDADI origin paper, can be grouped into three themes: 

1. Papers exploring psychometric properties of the MDADI 

2. Papers documenting cross-cultural adaptations of the tool 

3. Papers exploring other aspects of the MDADI 

Table 7 summarises the theme and specific focus of each paper.  
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Theme Papers Specific focus 

Origin paper Chen et al. (2001) MDADI origin paper 

Psychometric 
properties of the MDADI 

Timmerman et al. (2014) A systematic review of several 
swallow-related PROMs including the 
MDADI 

Pedersen et al. (2016) Concurrent validity of MDADI cf PSS 
NoD, PAS and WST 

Patel et al. (2017) A systematic review of several 
swallow-related PROMs including the 
MDADI 

Khan et al. (2015) Concurrent validity of MDADI cf PSS 
NoD using correlation 

Ojo et al. (2012) A systematic review of several 
swallow-related PROMs including the 
MDADI 

Cross-cultural 
adaptations 

Matsuda et al. (2018) Japanese version of MDADI 

Speyer et al. (2011) Dutch version of MDADI 

Montes-Jovellar et al. (2019) Spanish version of MDADI 

Zhang et al. (2017) Chinese version of MDADI 

Guedes et al. (2013) Portuguese version of MDADI 

Hajdú et al. (2017) Danish version of MDADI 

Lechien et al. (2020) French version of MDADI 

Yee et al. (2020) Chinese version of MDADI 

Carlsson et al. (2012) Swedish version of MDADI 

Kwon et al. (2013) Korean version of the MDADI 

Other properties of the 
MDADI 

Hutcheson et al. (2016) What constitutes a clinically relevant 
difference in MDADI scores? 

Lin et al. (2022) Can the MDADI be shortened? 

Zraick et al. (2012) What is the MDADI’s readability? 

Table 7: Summary of MDADI literature   Key: PSS NoD = Performance Status Scale – 
Normalcy of Diet; WST = Water Swallow Test; PAS = Penetration -Aspiration Scale 

2.4.1 Current knowledge base on the psychometric properties of the MDADI 

Chang et al. (2019) emphasise the importance of continued evaluation of PROMs to ensure 

their validity. The literature search performed produced five studies that have explored the 

psychometric qualities of the MDADI (Ojo et al., 2012, Timmerman et al., 2014, Patel et al., 

2017, Khan et al., 2015, Pedersen et al., 2016).Three of these papers considered multiple 

psychometric domains and two focussed on the concurrent validity of the MDADI. 
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Concurrent validity 
Two papers specifically explore the concurrent validity of the MDADI: Khan et al. (2015) and 

Pedersen et al. (2016). Results are summarised in Table 8. 

Paper Tested against Comments 

Khan et al. 
(2015) 

PSS Normalcy of Diet MDADI -G mean Spearman rho = 0.45 over 3 
timepoints  
 
MDADI – C 
Pre-treatment = 0.428 
3m = 0.454 
6m = 0.551 
12m = 0.680 

Pedersen 
et al. 
(2016) 

PSS Normalcy of Diet 
Penetration-Aspiration Scale 
Water Swallow Test 

Spearman rho = 0.68 (MDADI – C) 
Spearman rho = 0.34 (MDADI – C) 
Spearman rho = 0.45 (MDADI – C) 

Table 8: Papers exploring MDADI concurrent validity  

Khan et al. (2015) compared data from the MDADI with the Performance Status Scale 

(PSS), a clinician rated tool scoring a patient on the textures of diet they can swallow (List et 

al., 1996) for 114 patients. As per Table 8 above, MDADI-G scores had lower correlations 

than MDADI-C scores with PSS scores at pre-treatment, 3-month, 6-month and 12-month 

post treatment time points. This is similar to the findings of Chen et al. (2001) in their original 

piece of work on developing the MDADI, who also explored the concurrent validity of the tool 

against the PSS when developing the tool, finding a mean Spearman rho value of 0.53 for 

the MDADI-G. However, in Khan’s study, although multiple time points were considered, 

there was a significant variation in amount of data analysed for each point with data attrition 

over time (pre-treatment: 86 MDADIs, at 3 months: 43 MDADIs, at 6 months: 39 MDADIs 

and 49 MDADIs at 12 months) meaning the power of individual time point calculations is 

reduced. 

Further data on MDADI concurrent validity were published by Pedersen et al. (2016). Their 

data considered one time-point only (3 months post treatment) but compared MDADI-C 

results with the Penetration-Aspiration scale (Rosenbek et al., 1996), an instrumental 

swallow rating of airway penetration; the Water Swallow Test (WST - a test of swallow 

efficiency on drinking 100mls of water) and the PSS Normalcy of Diet subscale. On a sample 

of 173 patients, they found Spearman’s correlation coefficients between the MDADI and 

PAS, WST and PSS to be 0.34, 0.45 and 0.68, respectively. Although the sample size was 

larger than the Chen study, the correlation coefficients produced show a strong correlation 

between the MDADI and diet texture restriction, but only a weak or moderate correlation with 

clinical measures of swallowing (PAS and WST). A potential weakness of this study is that 

data analysed for assessment were taken at only one time point post treatment (3 months) 

meaning the analysis was not as comprehensive as that of the Khan paper; however, their 
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patient numbers at this timepoint were much higher (173 for Pedersen compared with 43 for 

Khan), suggesting Pedersen’s analysis may be more powerful. 

The findings of these studies suggest that the concurrent validity of the MDADI differs at 

different time points in a patient’s treatment journey. It also suggests that the concurrent 

validity for the MDADI is at best moderate, with it not strongly predicting performance on 

other swallow-related scales. This mismatch in MDADI scores versus other dysphagia 

assessment scores is corroborated by work by Kendall et al. (2014) who found that MDADI-

G and MDADI-physical subscale scores did not strongly correlate with swallow 

pathophysiology as assessed on modified barium swallow imaging. This is perhaps not 

surprising given that as a PROM it is looking at swallowing from a very different perspective 

than clinician-rated or instrumental assessment-based assessments, which can take the 

signs and symptoms of dysphagia out of the context of a patient’s day-to-day life. 

2.4.1.1 Global evaluations of MDADI’s psychometric properties 

Three papers present a more comprehensive analysis of the psychometric properties of the 

MDADI: Ojo et al. (2012), Patel et al. (2017) and Timmerman et al. (2014). However, these 

papers do not focus solely on the MDADI tool, but rather include an analysis of it alongside 

other dysphagia outcome measures. Ojo et al. (2012) used the SAC-MOT guidelines 

devised by Aaronson et al. (2002) to systematically review HNC QoL instruments including 

the MDADI. Patel et al. (2017) carried out a systematic review of PROMs in dysphagia using 

the criteria devised by Francis et al. (2016) to assess instrument development and 

validation. Timmerman et al. (2014) used a rating scale devised by Terwee et al. (2007) and 

Timmerman et al. (2007) in their review of the psychometric characteristics of HRQoL 

questionnaires in oropharyngeal dysphagia. 

Ojo and Timmerman both used only two raters, whilst Patel used three people to rate the 

properties of the tools in question. These results were not checked with a large group 

potentially reducing the validity of the findings given the small number of people involved in 

the process. 
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 Ojo et al. (2012) Timmerman et al. (2014) Patel et al. (2017) 

Psychometric 
domain 

Tested Score Tested Score Tested Score 

Content validity √ Blank √ Indeterminate √ √ 

Criterion validity √ √ √ X   

Construct validity √ √ √ √ √ Unclear 

Test-retest reliability √ √   √ √ 

Reproducibility –
agreement 

  √ √   

Reproducibility - 
Reliability 

  √ No information 
available 

  

Description of format √ Blank      

Interpretability √ √ √ Indeterminate √ √ but no plan 
for missing 
data 

Structure analysis √ x     

Responsiveness √ √ √ N/A   

Cross-cultural 
adaptation 

√ √     

Internal consistency   √ Indeterminate   

Floor/ceiling effects   √ X   

Conceptual model     √ √ 

Burden & 
presentation 

    √ √ but no 
literacy level 
assessment 

Table 9: Psychometric assessment of the MDADI  

Table 9 assesses the profile of each paper’s psychometric analysis against the SAC-MOT 

guidelines used by Ojo etal. As illustrated above, these three reviews all assess slightly 

different profiles of MDADI properties. It is also evident that their assessments of the MDADI 

do not agree in some domains. For example, in the domain of content validity, not only does 

each paper define this parameter slightly differently, but all three papers rate the criterion 

differently despite all making their assessment based on the same single MDADI origin 

paper. These discrepancies are illustrated below in Table 10: 
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Paper Ojo et al. (2012) Timmerman et al. (2014) Patel et al. (2017) 

Content 
validity 
definition 

“how appropriate 
the items are in 
measuring the 
construct of 
interest” p.4 

“The concepts of interest are 
comprehensively 
represented by the items in 
the questionnaire”. p.186 

“Evidence that a PRO 
measures domain(s)... 
appropriate for its intended 
use” p.4 

Content 
validity 
rating criteria 

No criteria 
provided 

“Clear description provided 
of: 
-measurement aim 
-target population 
-measured concepts 
-item selection and 
reduction AND target 
population involved in item 
selection” 
p.186 

“Is there evidence that 
members of the intended 
respondent population were 
involved in the PRO 
measures’ development? 
 
Is there evidence that 
content experts were 
involved in the PRO 
measure’s development? 
 
Is there a description of the 
methodology by which 
items/questions were 
determined (e.g., focus 
groups, interviews)?” p4 

Content 
validity 
rating of 
MDADI 

No rating given “indeterminate … 
information about the 
process of item selection 
and reduction was absent” 
p.193 

Scored as present for 
- patient devised items 
- content experts involved 
- description of item 
development 

Table 10: Assessment of MDADI content validity  

As demonstrated in the above table, Ojo et al. (2012) do not report details of content validity, 

Timmerman et al. (2014) report analysis results as ‘indeterminate’ whereas Patel et al. 

(2017) consider this criterion to be fulfilled. 

Ojo et al. (2012) do not consider clinical utility of the tool such as administrative and 

respondent burden. Likewise Timmerman et al. (2014) did not consider utility data but 

suggest this should be combined with psychometric data in future work to strengthen the 

case for tool selection. These authors also found data to be lacking, absent or indeterminate 

for the MDADI across the domains of content validity, criterion validity, interpretability, 

responsiveness, internal consistency, reproducibility/reliability and floor/ceiling effects. 

This analysis indicates that there are many facets of the MDADI that have not yet been 

comprehensively analysed or considered in terms of validity, reliability and clinical utility, and 

given the tool’s high profile and use as a primary endpoint in large multicentre trials, there is 

a pressing need to amend this. 

Cross-cultural adaptations 

As demonstrated in Table 9, only Ojo etal considered cross-cultural adaptations of the 

MDADI, by assessing whether translated versions of the tool are available. However, the 

only detail the paper provides is that translations exist, not how many or into which 

languages. The literature search performed for this review on the contrary shows that, as 
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demonstrated in Table 7, at the time of this literature search ten papers have been published 

exploring the properties of translated versions of the MDADI in a variety of languages, 

meaning that the tool is available to use in many countries worldwide. As the current study is 

focussing on the English-language version of the MDADI, papers considering alternative 

language versions of the tool have not been included in the analysis for this review. 

2.4.1.2 Research exploring other properties of the MDADI 

Following the initial publication of the MDADI in 2001 by Chen’s team at the MD Anderson 

Cancer Centre (Chen et al., 2001), papers by Hutcheson, Lin and Zraick have explored 

different aspects of the tool following its adoption into mainstream HNC research and 

practice. 

Hutcheson et al. (2016) focus on defining what a ‘Clinically Relevant Difference’ in 

composite MDADI scores constitutes with a retrospective cross-sectional study of 1136 HNC 

patients. MDADI scores were compared with ‘clinical anchors’ of feeding tube status, diet 

level and aspiration status as determined by Modified Barium Swallow instrumental 

assessment. Statistical analysis showed that an average difference of 10 points in MDADI-C 

scores differentiated between patients who were or were not feeding tube dependent and 

aspirators, and between distinct diet levels as measured on the PSS-HN diet scale. Although 

data from a statistically powerful number of patients was analysed, the analysis did not 

consider longitudinal within-patient score changes and therefore what constitutes a 

meaningful difference in MDADI-C scores for individual patients, which would be very 

relevant and useful to clinical practice; the authors suggest this may be a difference of 20 

points but do not provide data to support this. In addition, to date the results of this study 

have not been triangulated with qualitative data from clinicians or patients to confirm its 

clinical relevance. Therefore, at this time further evidence is required to increase the validity 

of the findings of this study. 

Lin et al. (2022) explore whether a multivariate factor analysis could reduce item redundancy 

thereby generating a shortened version of the 20-item MDADI tool. Their analysis used data 

from 196 questionnaires in total, completed by patients treated at two hospitals in the UK, at 

pre-treatment, 3-month post-treatment and 12-month post-treatment time points. The 

authors present preliminary findings that the tool could be reduced to a 5-item ‘MiniDADI’. 

They propose this would have improved utility in clinical settings as the tool would be shorter 

and quicker to use with items found to be statistically redundant having been eliminated. The 

authors do however emphasize that further validation of the MiniDADI would be required 

prior to its adoption in clinical practice, due to the geographically limited nature of their 

patient data and incomplete missing data analysis, and that test-retest reliability and 
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concurrent validity of the tool have yet to be assessed. Work assessing its clinical utility has 

also yet to be undertaken. 

Zraick et al. (2012) assess the readability of the MDADI and relate this to average reading 

levels of English-speaking adults living in the United States. The authors used a software-

based analysis, using three readability formulae, used to analyse an electronic version of 

each PROM in question, with an emphasis on the Flesch Reading Ease (FRE) formula as 

the most widely used. The FRE formula generates a score from 0 to 100, where higher 

scores indicate easier reading material; the authors found the MDADI score to be 46, which 

equates to ‘college level’, i.e., a high level of literacy. This means that there is potential for 

the MDADI to be too linguistically complex for patients with lower literacy levels, thereby 

affecting these patients’ ability to complete the tool and the validity and reliability of the data 

it generates. This has relevance given that evidence exists in the literature that HNC patients 

have complex health literacy needs (Beitler et al., 2010, Jabbour et al., 2017). Of note is that 

Zraick’s study analysed four different dysphagia PROMs, and the MDADI was considered 

the most difficult PROM to read across all the calculations performed. The authors do 

however acknowledge that software-based literacy calculations do not provide a complete 

view of reading comprehension, and that a mathematical formula cannot take into account 

contextual factors such as individual motivation and interest, thereby potentially reducing the 

validity of the results. No other published study has addressed this to date with reference to 

the MDADI and there has been no analysis of the reading level of the MDADI with respect to 

UK patients. 

2.4.2 Synthesis of current MDADI knowledge 

The above assessment of the existing literature on the MDADI shows that whilst many 

aspects of its psychometric properties have been quantitatively investigated, there remain 

significant gaps, such as in analysis of its content validity, floor/ceiling effects, and also 

inconsistencies in terms of approach used to assess the MDADI’s psychometric properties. 

In addition, there has also yet to be any qualitative research undertaken exploring the 

experience of use of the tool in practice or considering its clinical utility or content validity. 

Gaps in knowledge of MDADI’s psychometric properties 

Although it has been used to assess other cancer related PROMs (Peng et al., 2020), the 

COSMIN tool has not yet been used as a basis for the psychometric evaluation of the 

MDADI. This is despite the fact that COSMIN is the most widely used and comprehensive 

PROM assessment tool available at this time (Lorente et al., 2020) notwithstanding Baijens 

et al. (2021)’s suggestion that this tool would be appropriate for this purpose. As this is the 

case, this thesis will be the first to carry out an evaluation of the MDADI using the COSMIN 
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tool. It is also of note that little detail exists of the content validity of the MDADI; this has not 

been re-evaluated or revalidated since the tool’s inception. 

This literature review also highlights that to date the psychometric properties of the MDADI 

have only been statistically assessed with the approach of CTT. However as discussed 

earlier in this chapter, the field of IRT has much to contribute to PROM tool psychometric 

assessment and indeed other dysphagia assessment tools have been analysed using IRT 

which has provided useful data on their strengths and weaknesses. Kean et al. (2018) 

suggest that IRT methods are particularly suited to ‘multi-item survey questionnaires’ as 

these tools use several items to explore different aspects of complex constructs. The MDADI 

as a 20-item tool exploring the complex construct of dysphagia-related QoL therefore meets 

this criterion and IRT is appropriate to use in assessment of the tool’s psychometric 

properties. Data on IRT analysis of the MDADI is missing from the evidence base to date. 

Therefore, this thesis will use IRT to fill gaps in the existing psychometric profile of MDADI – 

rather than carrying out a fully psychometric revalidation of the tool, for many aspects of 

which CTT data currently exist. 

People with HNC form a heterogeneous group. Patients vary in terms of cancer site, cancer 

stage, treatment modality, time post treatment, requirement for prophylactic feeding tubes, 

dental extractions, age and previous medical history. These variables also have an impact 

on expected functional outcomes and patient reported HRQoL (Rogers et al., 2015a, Hunter 

et al., 2013, Chang et al., 2019), and could all influence relationships between swallowing 

outcome measures and their validity for use with certain patient subgroups. There may also 

be potential for responses to be impacted by non-swallow factors such as age and gender 

(Goepfert et al., 2017, Hunter et al., 2013). This effect is known as Differential Item 

Functioning (DIF) (Teresi and Fleishman, 2007). Nguyen et al. (2014) define DIF as 

“measurement bias that occurs when individuals from different groups respond differently to 

an item even after controlling for the underlying trait level” (p.25). DIF has previously been 

shown to be an issue in other dysphagia assessment tools such as the EAT-10 (Cordier et 

al., 2017) however to date there has been no analysis of whether these factors may 

influence MDADI scores. 

Gaps in knowledge of MDADI’s clinical utility 

As previously discussed in this literature review, the clinical utility of a tool is a complex 

concept measured through aspects such as accessibility, appropriateness, acceptability and 

practicability (Smart, 2006). It encompasses properties not assessable with statistical 

analysis, such as how easy the items are to understand, and the relevance of the content 

(Mehanna and Morton, 2006). 
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In the papers reviewed here considering aspects of the clinical utility of the MDADI as part of 

their overall evaluations of the tool, Timmerman et al. (2014) suggest wording and question 

order should be evaluated, as well as the relative importance of each of the domains. Patel 

et al. (2017) highlight a lack of literacy level assessment, plan for missing data, and 

longitudinal validity, as well as identifying a lack of patient involvement in tool development 

and a lack of justified dimensionality. Patel’s is the only group to date to consider practical 

aspects of tool burden and presentation, that is time completed to score and tool 

accessibility. Ojo et al. (2012) stated they chose not to assess ‘administrative and 

respondent burden’ as this was too complex a task. 

This literature review demonstrates that there has not been any published qualitative 

research to date on use of the MDADI tool from either a clinician or patient perspective, with 

a focus on its clinical utility. 

Using the ‘relevance’ and ‘usability’ domains synthesised from the literature earlier in this 

review (see Table 5), Table 11 below shows the areas of MDADI clinical utility that have 

been investigated to date, and what this current study has the potential to contribute. 
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RELEVANCE domain Comment What this study can add 

R1 Does the tool impact on 
clinical decision making? 
 

Tuomi et al. (2020) 
suggest that a cutoff 
score <60 is useful to 
identify patients in 
need of swallow 
intervention 

Qualitative data from clinicians on their 
use of the tool in practice 

R2 Are there potentially 
issues with tool use with 
patient subgroups? 

No data to date Qualitative data from clinicians on their 
use of the tool in practice 

R3 Is normative data 
available? 
 

Not relevant as tool 
not designed for non-
dysphagic population 

n/a 

R4 Is data available on 
standard error of 
measurement (SEM) and 
minimal important change 
(MIC)? 
 

Hutcheson et al. 
(2016) propose a 
difference of 10 points 
on the MDADI-C to be 
an MIC. 

n/a 

R5 Are questions likely to 
be distressing for 
patients? 

No data to date Qualitative data from clinicians on their 
use of the tool in practice 

R6 Is it possible to use a 
proxy for patients with 
special needs? 

No data to date Qualitative data from clinicians on their 
use of the tool in practice 

R7 Is the tool acceptable to 
patients – would they be 
willing to reuse the scale in 
the future? 

No data to date Qualitative data from clinicians on their 
use of the tool in practice 

R8 Are the items relevant? 
 

Explored statistically 
by Lin et al. (2022) 
with factor analysis 
but with no qualitative 
component 

Alternative statistical approach to 
potential tool shortening (IRT/DIF) 
Qualitative exploration of item relevance 
with clinicians 
Results of statistical analysis in this 
study can be compared with Lin etal’s 
findings 

R9 Is the recall timeframe 
appropriate? 

No data to date Qualitative data from clinicians on their 
use of the tool in practice 

USABILITY domain Comment What this study will add 

U1 Does the tool have an 
appropriate literacy level? 
 

Only published work 
is looking at US 
English (Zraick et al., 
2012) 

Clinicians will have the opportunity to 
comment 

U2 Are there any intellectual 
property issues? 

No copyright 
limitations stated in 
origin paper 

n/a 

U3 Is there a cost involved 
with using the tool? 

No cost n/a 

U4 Is the time taken to 
administer acceptable? 

No data to date Qualitative data from clinicians on their 
use of the tool in practice 

U5 Is the scoring process 
straightforward? 

No data to date Qualitative data from clinicians on their 
use of the tool in practice 

U6 Is the time taken to 
score acceptable? 

No data to date Qualitative data from clinicians on their 
use of the tool in practice 

U7 Are translations into 
other languages available? 
 

See literature review 
section on cross-
cultural validity 

Results of MDADI literature review 
performed for this study 
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U8 Is there a plan for 
managing/interpreting 
missing responses? 

No plan given in origin 
paper 

n/a 

Table 11: Mapping existing MDADI knowledge to clinical util i ty domains  

Given its length and item complexity, use of the MDADI may be challenging in terms of time 

to complete, wording of items for patient comprehension, time taken to score (i.e., its clinical 

utility). Aspects of Relevance and Usability will be explored in this study using a 

methodology which will be discussed in the next chapter. 

2.5 Summary of literature review findings 

The European Society for Swallowing Disorders (ESSD) recently published a white paper 

comprising recommendations for future research and clinical practice in ‘screening and 

non‑instrumental assessment for dysphagia in adults’ (Speyer et al., 2022). A key 

recommendation of that paper was that clinicians and researchers should: 

“discontinue the use of measures with insufficient or poor psychometric properties. 

Instead, use measures that demonstrate robust psychometric properties that meet 

psychometric quality and feasibility criteria.” (p. 12). 

The following table summarises the key findings of the literature review and therefore the 

gaps in knowledge with regards to PROMs quality assessment and the MDADI. 

Subject Current knowledge Current gaps in knowledge 

PROMs PROM use is a valuable part of 
clinical assessment in HNC 
 
 
Psychometric quality of PROM tools 
should be assessed and 
considered; different statistical 
approaches exist  
 
The clinical utility of PROM tools is 
an essential factor to be considered 
when looking at overall quality 

No guidance currently exists on which PROM 
tools should be used in HNC practice or 
specifically in dysphagia assessment 
 
No definitive guidance exists on which 
approach to use 
 
 
 
No uniform definition exists of what clinical 
utility constitutes or how to assess it 

MDADI The psychometric properties of the 
MDADI have been investigated 
using a CTT approach 
 
 

No published work exists to date on IRT 
analysis of the MDADI 
 
No published work exists to date on analysis 
of the content validity or clinical utility of the 
MDADI 

Table 12: Summary of l iterature review findings 

The analysis in this literature review demonstrates a lack in the quality and 

comprehensiveness of MDADI psychometric and utility assessment to date. This analysis, 

together with my clinical experience of MDADI use, has provided the evidence and impetus 

to carry out this study. The MDADI is an important and useful tool: results of major clinical 

trials that use the MDADI as a primary or secondary endpoint have the potential to make a 
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significant difference to the standard of care for HNC oncological and surgical treatment 

(PATHOS, CompARE, DARS) (Petkar et al., 2016, Mehanna et al., 2017, Owadally et al., 

2015) as well as dysphagia therapy intervention (PRO-ACTIVE) (Martino et al., 2021). For 

the results of these trials to be valid and reliable, it is essential that the outcomes tools they 

use are also valid and reliable – and this includes the MDADI. In addition, as the MDADI is 

often used to facilitate the appraisal of psychometric properties of other dysphagia 

assessment tools, it is again imperative that the MDADI’s own psychometric profile is strong. 

However, the MDADI has not yet been validated on a UK population, its psychometric profile 

has not been analysed using IRT or the COSMIN tool, complexities of tool use in terms of 

DIF with this heterogeneous patient group have yet to be explored, and its clinical utility is 

yet to be comprehensively assessed. Further research is required to investigate and correct 

these omissions. In conclusion, the research evidence supports the need for re-exploring the 

psychometric properties of the MDADI and potential for DIF using an IRT statistical 

approach, as well as assessing its clinical utility. 

Kroenke et al. (2015) describe how ‘second generation questions’ around PROM tools 

properties can arise following their development and a period of use in research and clinical 

practice. This literature review has endeavoured to highlight what some of these questions in 

respect to the MDADI might be, and the current study will attempt to answer these questions 

in addition to potentially identifying new, as yet unidentified issues with the tool with a view to 

providing direction for strengthening and enhancing it for future clinical and research use. 

Assessment of the psychometric and pragmatic properties of an existing PROM tool can 

inform its use in clinical and research practice and suggest ways a tool might evolve to better 

fulfil its role. The assessment of the MDADI presented in this thesis will contribute to the 

evidence base regarding both its psychometric properties and feasibility, in keeping with the 

ESSD’s stated goals. 

Snyder et al. (2007) suggest that “modifications may occur as part of the natural evolution of 

instruments” (p. 581). This study aims to provide suggestions as to what the ‘natural 

evolution’ of the MDADI might incorporate. In the next chapter of this thesis, research 

methods to generate this data will be described.  
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CHAPTER 3: METHODS 
3.1 Introduction 
This chapter will describe the methodology and research design of this study. Research 

questions and study aims will be stated and the structure and process of the study designed 

to answer these questions and achieve these aims will be described. 

3.2 Research aim, questions and outcome 

The aim of this study is to explore the psychometric properties and clinical utility of the MD 

Anderson Dysphagia Inventory (MDADI) PROM. As shown in the preceding literature review, 

to date there has been no qualitative exploration of the content validity or clinical utility of the 

tool, and psychometric analysis of the tool using the statistical approach of Item Response 

Theory (IRT) has not yet been undertaken. This study’s research aim and questions are 

therefore as follows: 

3.2.1 Research Aim 

To analyse and evaluate the MD Anderson Dysphagia Inventory on a UK-based population. 

3.2.2 Research Questions 

1. What is the content validity and clinical utility of the MDADI from a UK SLT 

perspective? 

2. What are the results of an exploration of psychometric properties of the 

MDADI on a UK population using Item Response Theory? 

3. What are the potential factors which might result in differential item 

functioning? 

3.2.3 Outcome 

Qualitative and quantitative insight will make clear the strengths and weaknesses of the 

MDADI tool, both in terms of psychometric analysis and the utility of the tool, that is the 

experience of using the tool in practice. These data will be useful to inform future tool 

development and use in both clinical and research practice providing guidance on how the 

validity of a future version of the tool could be improved, and how its use in practice could be 

enhanced. 

3.3 Methodological considerations 

Research paradigms are systems of shared belief that influence both research questions 

asked and research methods (Moseholm and Fetters, 2017). It is important to consider and 

define the paradigm of research as it acts as the context for enquiry, providing a framework 

for how a researcher views the world and their work (Cooper and Meadows, 2015). Being 

cognisant of their preferred paradigm allows a researcher to acknowledge the specific lens 



51 
 

through which their work is filtered and the impact this may have on all aspects of their 

research. 

The research questions in this thesis have been approached with a pragmatic philosophical 

worldview to allow for a more practical and problem focussed approach to research design 

and method choice than would a focus on specific positivist or interpretivist 

epistemological/ontological research paradigms. 

Taking a solely positivist position would lend itself to a purely quantitative analysis of the 

MDADI focussed on statistical assessment of its properties. Conversely, taking a purely 

constructivist/interpretivist approach would focus the analysis on qualitative aspects 

focussing on building up a rich and dimensional picture of use of the tool (Leung, 2015). 

A pragmatic philosophical approach however provides the opportunity to combine the best of 

both worlds and gives a more complete picture of the topic of investigation, transcending the 

“forced dichotomy of quantitative and qualitative methods and data” (Feilzer, 2009 p.9). 

Pragmatism is a problem centred approach which is suited to mixed methods studies as it 

gives freedom of choice in methods and techniques: selection is guided by the practicalities 

of addressing the research question (Creswell, 2014). 

As an in-depth analysis, and given the research questions being asked, purely qualitative or 

quantitative data would have been insufficient to cover all aspects of assessing both 

psychometric and clinical utility strengths and weaknesses of the MDADI. Quantitative 

methods could not explore the content validity of the tool, or the clinical experience of using 

the tool and its utility in practice, whereas qualitative methods could not produce data on 

differential item functioning or the means to explore psychometric properties of the tool. A 

review of the PROM evaluation literature shows that a mixed methods approach is 

consistently applied for these reasons. 

3.3.1 Mixed Methods Approach 

Cappelleri et al. (2014) suggest that both qualitative and quantitative data are necessary 

when evaluating PROM tool validity. Magasi et al. (2012) considered the two types of data to 

be complementary and that both types of evidence are necessary to avoid a ‘false 

dichotomisation’ of methods when analysing a tool. These combined data encompass both 

mathematical analysis of tool strengths and weaknesses, and information on experience of 

tool use in practice. Therefore, to analyse and potentially enhance the MDADI, a pragmatic 

approach to the research questions, using mixed methods methodology, best fits this dual 

requirement (Bryman, 2016). This study therefore has analysed the tool both qualitatively, 

exploring what clinicians think about the validity and utility of the tool, and quantitatively, 
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reviewing the psychometric properties of the MDADI. Information on both aspects enables a 

comprehensive analysis of the strengths and weaknesses of the tool, to guide and inform its 

future use and development. 

3.4 Study design 

3.4.1 The SARS COV-2 Pandemic 

The onset of the global COVID-19 pandemic in Spring 2020 and its effect on the UK 

healthcare system had a significant impact on the design of this study. Initially in addition to 

gathering qualitative data from clinicians about the content validity and clinical utility of the 

MDADI, people with HNC were to be recruited to generate data from the patient perspective. 

Face-to-face focus groups were originally planned to have taken place on a hospital site 

within NHS Lothian with groups of patients who had had a diagnosis of HNC. The focus 

groups would have involved group tasks using MDADI materials to study and discuss the 

tool in depth. 

The pandemic had a significant impact on HNC service delivery within NHS Lothian. The 

weekly multidisciplinary HNC clinic, which was the planned recruitment location to access 

patients who would be approached to participate in the focus groups, was cancelled with 

immediate effect. In addition, MDT members who would have acted as recruiters were not 

available due to redeployment or clinical pressures. An alternative recruitment pathway that 

would have maintained ethical integrity was not available. 

In addition to the loss of the planned recruitment pathway, holding face-to-face focus groups 

was no longer possible due to restrictions on group gatherings on NHS Lothian sites, and 

the health risks to participants from attending such events (Jarvis et al., 2020). 

Although over the course of 2020 the infrastructure and technology were developed for NHS 

Lothian staff to carry out internet-based video consultations with patients, such an approach 

continued to be challenging with the HNC patient group, with SLT clinical experience during 

this time indicating many patients did not have access to compatible technology, or the 

computer literacy or confidence with which to engage with the technology. In addition to this, 

the planned focus group activities involving physical materials and group activities with these 

materials would not have been possible via the online format. 

Given the uncertain trajectory of the pandemic, lack of ability to project when circumstances 

might return to normal, and the inherent time constraints on an academic study being carried 

out as part of a degree, the pragmatic decision was made to change the study design and 

amend the research questions to include clinicians only for the qualitative strand of the 

study. 
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3.4.2 Final study design 

The COSMIN framework of psychometric domains and methodology for their assessment 

was used to inform and guide the quantitative and qualitative data analysis in this thesis. 

Table 13 below demonstrates which aspects of the COSMIN domains were explored in this 

thesis. 

COSMIN 
Domain 

Measurement 
property 

Aspect of a 
measurement 
property 

Being explored in this 
thesis? 

Reliability  

Internal consistency  Yes – quantitative strand 

Reliability  No 

Measurement error  Yes – quantitative strand 

Validity  

Content validity  Yes – qualitative strand 

 Face validity Yes – qualitative strand 
(part of content validity) 

Construct validity 

 Structural validity Yes – quantitative strand 

 Hypothesis testing Yes – quantitative strand 
(part of structural validity) 

 Cross-cultural validity No 

Criterion validity  No 

Responsiveness  

Responsiveness  No 

Interpretability   Yes – qualitative strand 
(includes aspects of 
content validity and clinical 
utility) 

Table 13: COSMIN measurement properties being explored in this thesis  

The methods for qualitative (Strand A) and quantitative (Strand B) elements of this project 

will now be outlined. 

3.4.2.1 Research Strand A 

Content validity and clinical utility of the MDADI tool are the two areas of focus of this strand 

of the study (Research Question 1). SLTs were surveyed on the content and administrative 

aspects of the MDADI tool. These SLTs were registered with HCPC, had experience of 

working with patients with HNC, and were practising within the UK. 

Using an online survey, SLTs were asked about their opinions and experiences of using the 

MDADI with patients with HNC. The survey explored content validity and clinical utility of the 

MDADI tool, where clinical utility is defined as previously stated in Chapter Two: comprising 

the two aspects of ‘relevance’ and ‘usability’. As patients were excluded from the research 

design, the questionnaire also sought specific data from clinicians around comments 

patients have made to them on use of the tool. 
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Content validity is one of the aspects assessed by the COSMIN tool and is given increased 

weight in the latest COSMIN iteration (Terwee et al., 2018). Content validity is important to 

consider when assessing PROM tools, as it concerns whether the tool covers all the 

important and relevant aspects of the subject under investigation (Connell et al., 2018). It is 

crucial that tools are appropriate and suitable to the relevant client groups if they are to be 

used in clinical practice (Higginson and Carr, 2001). COSMIN suggests content validity of 

PROMs can be established by assessing the relevance, comprehensiveness and 

comprehensibility of the items (Terwee et al., 2018); however as established in Chapter Two 

of this thesis, no study to date has explicitly analysed content validity of the MDADI. 

The COSMIN content validity criteria of relevance, comprehensiveness and 

comprehensibility are used as a framework in the discussion of the MDADI content validity in 

Chapter Seven of this thesis. 

Clinical utility is not singled out as a specific measurement property by COSMIN; therefore 

the taxonomy developed and presented in Chapter 2 of this thesis will form the framework 

for clinical utility analysis and discussion. 

In summary, Strand A used an online questionnaire with SLTs to examine the content 

validity and clinical utility of the MDADI. 

3.4.2.2 Research Strand B 

Strand B, the quantitative phase of the study, was designed to answer Research Questions 

2 and 3. To enhance previously carried out CTT measures of validity and reliability available 

in the literature, complementary and augmentative analysis of the MDADI was carried out on 

NHS Lothian patient data using IRT guided by the COSMIN framework. This strand was also 

informed by data collection and analysis performed in Strand A. Section 3.8.2 of this Chapter 

includes detail of the quantitative analysis and the COSMIN parameters which were 

investigated in this study. 

Research Strand B involved a quantitative statistical analysis of certain psychometric 

properties of the MDADI tool. The quantitative methodology of this study was driven 

predominantly by item response theory (IRT) rather than classical test theory (CTT). IRT is a 

theoretical basis for measurement (Embretson and Reise, 2013); a set of statistical models 

that allow description of the relationships between a person’s ‘trait’ (i.e. swallow related QoL 

on the MDADI) and how they respond on the tool (Nguyen et al., 2014). Given the nature of 

the MDADI’s use of Likert rating scales for item responses, IRT models for polytomous 

responses were used. IRT analysis provided item level data which complements the 

information and data from CTT validation (Jean-Pierre et al., 2014). 



55 
 

IRT attempts to explain the relationship between an underlying construct (e.g., dysphagia-

related QoL) and individual item responses on a scale, and generates data visualisations of 

these relationships in the form of graphs. In the results of this thesis, various graphs are 

presented to illustrate aspects of the MDADI IRT analysis. Item Information Function (IIF) 

and Test Information Function (TIF) graphs illustrate the results of internal consistency and 

item specific properties of the tool. Generation of Item Characteristic Curves (ICCs) and the 

associated data allows exploration of whether different groups of patients perform differently 

on specific items in the MDADI (i.e. whether they display DIF), and whether therefore there 

is systematic bias in the MDADI tool in terms of how it performs (Smith et al., 2016). DIF 

represents a serious threat to test validity therefore is important to consider (Zanon et al., 

2016). The DIF analysis will be driven by hypotheses generated from qualitative data 

generated by the questionnaire. This process of IRT/DIF analysis may also enable tool 

‘scaling’ (Magasi et al., 2012), by identifying items to be targeted for removal or revision, 

potentially simplifying and strengthening the MDADI without adversely affecting tool content 

validity. 

Rationale for mixed methods approach 

In summary the final study design for this project was that of a mixed methods multistrand 

design that was sequential in nature, as the qualitative data collection and analysis preceded 

the quantitative data analysis (Teddlie and Tashakkori, 2009). This is illustrated in Figure 3. 
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Figure 3: Study design diagram 

 

3.5 Data Collection 

3.5.1 Research Strand A 

The literature on PROMs and the MDADI, the COSMIN tool, and the experience of use of 

the MDADI tool in the principal researcher’s clinical team drove questionnaire content 

described in Research Strand A below. The goal of the questionnaire was to gather data on 

clinicians’ opinion of MDADI content (i.e., content validity) and their experience of using the 

tool in practice (i.e., clinical utility) at a whole-tool and an item-by-item level. In the absence 

of any patient generated data an additional goal was to include clinicians’ insights into how 

patients found using the tool. 

Questionnaire tool development 

An online survey design tool (www.onlinesurveys.ac.uk ) was used to design and host the 

survey as this is easily accessible, GDPR compliant, password protected and provides a link 

to the questionnaire which can be disseminated via email. An internet-based survey method 

allowed access to a wide range of SLTs to gather their opinion on the MDADI using open-

ended questions (Gilbert and Stoneman, 2016) generating more data than interviews or 

focus groups as participant numbers were anticipated to be higher. 

http://www.onlinesurveys.ac.uk/
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The number of SLTs working in the field of HNC dysphagia in the UK is relatively small, 

although exact numbers are not known, and they are geographically dispersed: another 

reason why interviews or focus groups would be logistically challenging. With an internet-

based survey however clinicians can be accessed via professional networks regardless of 

their working location. A literature search shows that to date no questionnaire-based studies 

concerning clinicians’ opinions of dysphagia outcome tools have been published, although 

this method has been used with patients (Mehanna and Morton, 2006). However, there is 

precedent for use of surveys to elicit data on general clinical practice in dysphagia 

(Krisciunas et al., 2012, Roe et al., 2012, Moloney and Walshe, 2019). 

A questionnaire with a mix of fixed-choice and open questions with free-text response format 

was chosen as a suitable method to collect these data from as large a group of UK HNC 

SLT clinicians as possible with the aim of providing qualitative data on use of the tool in 

clinical practice. Fixed choice items provided basic demographic information and open 

questions on validity and utility allowed participants to give their opinions in free text. 

Narrative, qualitative data from the free text items gave a picture of the content validity of the 

MDADI tool in everyday clinical practice. These data then helped to inform quantitative 

analysis, for example, providing examples of variables worth exploring for potential DIF 

(Patrick et al., 2011), as data included detail on patient variables outside of dysphagia itself 

that may impact on MDADI scores. The qualitative phase generated data that was valuable 

to inform the quantitative analysis; the nature of this data could not be predicted a priori. If 

the quantitative strand of the research were to occur first and following this the qualitative 

data provided new and unexpected insights, the quantitative data analysis would have 

required to be amended post hoc which is not in keeping with a scientific approach. 

Greenhalgh (2014) suggests the goal of questionnaire design is clarity and ease of 

completion, therefore, length, layout, question wording and content were considered 

(Boynton, 2004, Kelley et al., 2003, Jones et al., 2013) as were criteria for designing and 

judging appropriateness of survey questions (Bowden et al., 2002, Sullivan and Artino, 

2017). 

Questionnaire format and item content 

Questions on the MDADI were open-ended in nature to allow collection of qualitative data, 

with the response taking the format of a free-text comment box. The questionnaire was 

designed to collect data on individual MDADI items as well as the tool as a whole. Clinicians’ 

experiences with use of the tool were elicited, considering overall validity, as well as clinical 

utility as defined in the literature review. An item asking for detail on comments made by 

patients to clinicians concerning the tool was also included. 
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Demographic data gathered on questionnaire participants was limited to ensure anonymity. 

Only information on UK country of work, number of years of dysphagia experience and 

number of years’ experience in HNC was requested. These data allowed assessment of 

range of representativeness of clinicians accessed. The final questionnaire format is 

presented in Appendix D. 

When developing a new questionnaire tool, Rickards et al. (2012) suggest initially 

conducting a literature review to establish whether a relevant survey with validity evidence is 

already extant. In this case, a review of the literature shows there is no other study published 

to date exploring clinicians’ opinions of the MDADI, therefore questionnaire content was 

guided by my own experience of using the tool, and the published literature investigating 

PROM clinical utility as discussed in the Literature Review. The dual clinical utility aspects of 

‘relevance’ and ‘usability’ as delineated in the Literature Review and Table 14 below were 

considered to establish which aspects could be feasibly assessed via survey format, rather 

than purely from published literature about the MDADI. In Table 14 items in bold are those 

deemed possible to investigate through survey questions, whereas items in italics are 

questions that could potentially be answered by the existing MDADI literature. 

RELEVANCE USABILITY 

R1: Does the tool impact on clinical decision 
making? 
R2: Are there potentially issues with tool use with 
patient subgroups? 
R3: Is normative data available? 
R4: Is data available on standard error of 
measurement (SEM) and minimal important change 
(MIC)? 
R5: Are questions likely to be distressing for 
patients? 
R6: Is it possible to use a proxy for patients with 
special needs? 
R7: Is the tool acceptable to patients – would they 
be willing to reuse the scale in the future? 
R8: Are the items relevant? 
R9: Is the recall timeframe appropriate? 

U1: Does the tool have an appropriate 
literacy level? 
U2: Are there any intellectual property 
issues? 
U3: Is there a cost involved with using the 
tool? 
U4: Is the time taken to administer 
acceptable? 
U5: Is the scoring process 
straightforward? 
U6: Is the time taken to score 
acceptable? 
U7: Are translations into other languages 
available? 
U8: Is there a plan for 
managing/interpreting missing responses? 

Table 14: Aspects of clinical uti li ty  

Ultimately questions R1, R2 and R5-9, and U1, and U4-6 above were included in the 

questionnaire to gather data about clinician’s perceptions of the clinical utility of the MDADI. 

Responses to R2 also fed into Research Strand B quantitative data analysis (Section 5.3) 

where potential for DIF was explored for the MDADI including issues raised by clinicians in 

the qualitative data collection phase. 

The order of items in the questionnaire is summarised in Figure 4 below: 
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Figure 4: Order of questionnaire content  

 

Following formulation of the survey content, it was piloted as outlined in Chapter Four of this 

thesis. 

3.5.2 Research Strand B 

NHS Lothian tertiary cancer centre SLT service swallow outcomes data were accessed to 

provide MDADI scores for the quantitative analysis. These data were collected between 

2016-2021 at two points in patients’ episodes of care (pre-and 6 months post-treatment). 

Existing MDADI data were sourced from the NHS Lothian SLT clinical notes and inputted 

into a Microsoft Excel™ spreadsheet. MDADI global score, composite score, subscale 

scores and individual item scores were included in the database to facilitate in-depth 

quantitative analysis. Patient demographic data: gender, SIMD via postcode, diagnosis and 

treatment, and age at time of assessment were also accessed via TRAK, the NHS Lothian 

patient information password protected IT system, and linked to the MDADI data. 

3.6 Ethical and regulatory considerations 

Research governance encompasses a range of standards and principles that ensure ethical, 

transparent and high quality research (NICE, 2018). Principles of research governance were 

adhered to in the planning and execution of this study as detailed below. 

3.6.1 Regulatory review & compliance 

To ensure the study design complied with ethical standards, the study protocol underwent a 

process of review by regulatory bodies prior to initiation of the research. The University of 

Stirling NHS, Invasive or Clinical Research ethics panel formally approved the protocol 

(Reference no. NICR 19/20 – 093) and the NHS Lothian Caldicott Guardian granted 

permission to access patient data from patient notes (Application no. CRD20098). The 

project was submitted via the NHS Integrated Research Application System (IRAS) for 

ethical approval and was assessed as being suitable for Proportionate Review. Ethical 

approval was granted by the Solihull Research Ethics committee on 11th December 2020 

(IRAS no. 279483; REC no. 20/WM/0319). However, data collection did not commence 

immediately as there was a moratorium on non-COVID research within NHS Lothian at that 

time due to the ongoing pandemic and pressure on NHS infrastructure. This situation 

continued until April 2021 when the moratorium was lifted; permission to commence data 

collection was subsequently granted by NHS Lothian Research & Development in October 

2021 (NHS Lothian R&D project number 2021/0039). 

Demographic data 
Information on 

current/past use of 
tool

Consideration of 
individual MDADI 

items

General comments 
on MDADI content 

and structure



60 
 

The University of Stirling acted as the Sponsor for this study in concordance with the 

‘Research Governance Framework for Health & Social Care Research’ (HRA, 2020). 

3.6.2 Patient & Public Involvement 

Patient involvement in overseeing this study was actively sought, with the aim of providing a 

different perspective on the study and improving the overall quality and relevance of the 

research. Patients who had experienced HNC and treatment who had expressed an interest 

in opportunities to be involved in research were approached to form a study ‘project advisory 

group’. Their expertise and knowledge was sought to help guide study design, process, 

analysis and dissemination in line with the National Standards for Public Involvement (NIHR, 

2018) and the NIHR INVOLVE guidelines (INVOLVE, 2012). Specifically, the project 

advisory group was comprised of people with a previous diagnosis of HNC and experience 

of HNC-related dysphagia who were involved at the initial protocol development stage to 

inform study design and protocol. Correspondence with PPI group members confirmed the 

validity of the study; group members reported that further development of the MDADI would 

be of high relevance to patients. Whilst the PPI group were disappointed that the patient 

voice ultimately had to be excluded from the study protocol, they did appreciate the 

unavoidable nature of this change. The emotional impact of completing the MDADI was 

highlighted by PPI group members in their comments on the study protocol. In light of  this, 

and the fact that patient data was not directly sought in the final study design, PPI group 

members were particularly keen for a question in the survey to be included around the 

potential emotional impact of the MDADI on patients completing the tool. A question 

specifically exploring this (question 35 in the questionnaire, see Appendix D) was therefore 

included in the online survey. Of note is also that the PPI group corroborated aspects of the 

clinical utility assessment taxonomy, confirming that they felt this was a worthwhile subject of 

analysis and reporting that they found the MDADI overly long and confusing. 

3.6.3 Data protection and participant confidentiality 

In accordance with the General Data Protection Regulation (GDPR) and the Data Protection 

Act (2018) the three main data safeguards were followed during this study. The minimum 

amount of data necessary was collected and stored, and all identifiable data were 

anonymised, for example by using pseudonyms. Individual patient data was not included in 

the study writeup or report and only aggregated statistical data were included. All data 

collected for this project was stored securely in keeping with Stirling University’s data 

security policies. Electronic data files were stored on the University of Stirling ‘X drive’ which 

is a secure networked drive where the data is only accessible by the researcher, and 

permanently deleted on completion of the study. Prior to closure of the questionnaire, 

participants had the right to both withdraw their participation and to ask for their data not to 
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be quoted in the final study. This was feasible through correspondence with the chief 

investigator to identify their individual response number. 

3.7 Study setting, sample and recruitment 

3.7.1 Population and sample 

Population 

Two different populations were involved in this study: research strand A involved UK-based 

SLTs with experience of working in the field of HNC dysphagia. Research strand B involved 

accessing a secondary data source i.e., NHS notes of patients who had been treated, 

between 2016-2021, for HNC in the South-East Scotland Cancer Network region and had 

had swallow outcome measures taken by NHS Lothian SLTs. 

Sample and eligibility 

Convenience sampling was chosen for both strands of this study as no other options were 

available. Response rates with a probabilistic design for strand A would likely have been too 

low, and for Strand B it would not have been possible to collect prospective data on sufficient 

new patients within the time constraints of the study. In addition, non-probability sampling for 

Strand A was chosen as the aim was to capture as many HNC experienced UK SLTs as 

possible, rather than a smaller random statistically representative sample. As by necessity 

all samples were convenience in nature, data were checked for representativeness of the 

target populations by analysing the spread of respondents in terms of geographic location 

and clinical experience. 

Research Strand A 

A sample of SLTs working in the UK with a clinical caseload of HNC patients was accessed 

by email via professional networks and invited to complete the online questionnaire as 

described in Section 3.7.2. Calculation of response rate was not possible, as there is no 

national database of SLTs working in the field of HNC, so the exact sampling frame is not 

known. 

Research Strand B 

MDADI data collected by SLTs in NHS Lothian with HNC patients as part of routine clinical 

practice were accessed to allow exploration of the psychometric properties of the MDADI 

based on data from a UK population of HNC patients. Checking accuracy and completeness 

of data is part of data quality assurance (O’Reilly et al., 2016). Prior to analysis, data quality 

checks were carried out on the MDADI data to ensure data completeness and integrity 

(Buchanan and Scofield, 2018). 



62 
 

MDADI global and composite scores are recorded in the body of SLT notes, but the 

completed questionnaires are also available in the SLT notes and were accessed to give 

individual item data as well as to double check recorded composite and global scores. These 

were accessed following Caldicott approval. 

Power calculations were not performed, as a specific sample size was not planned for a 

priori due to the unknown size of the UK HNC-experienced SLT pool. 

Eligibility Criteria 

For research strand A, SLTs self-reporting as working (or having worked) in HNC were 

eligible for inclusion. SLTs with no exposure to a HNC caseload are unlikely to be familiar 

with the HNC-specific MDADI tool and were therefore excluded. This criterion was 

highlighted in the questionnaire introductory email (see Appendix E). For research strand B, 

adult patients aged 16 or over with a diagnosis of HNC who had received treatment from the 

SLT team in NHS Lothian were eligible for inclusion. They must have also completed at least 

one MDADI during their SLT episode of care. Inclusion and exclusion criteria are 

documented in Table 15: 

Inclusion criteria Exclusion criteria 

• Strand A: UK-based SLTs who 
work/have worked with head & neck 
cancer patients 

• Strand B: Patients aged sixteen or over 
undergoing treatment for head & neck 
cancer in NHS Lothian 

• Strand A: SLTs who have never worked 
with patients with HNC 

• Strand B: HNC patients under the age 
of sixteen 

 

Table 15: Inclusion and exclusion criteria  

3.7.2 Recruitment and consent 

Recruitment 

Research Strand A 

The link to the questionnaire was circulated via email around UK SLT professional groups: 

the Royal College of Speech & Language Therapists (via the RCSLT Enquiries Coordinator), 

the North & South England HNC ‘CEN’ (SLT ‘Clinical Excellence Network’, via the CEN 

secretaries), the Scottish Head & Neck cancer SLT network (via local clinical leads) and the 

Scottish SLT managers’ network (via the NHS Lothian SLT adult service manager) on 1st 

November 2021. This sample was augmented by a ‘snowball’ recruitment effect: clinicians 

were encouraged to share the hyperlink around the HNC SLT community widening the 

scope of distribution (Gilbert and Stoneman, 2016); the questionnaire was also promoted via 

the author’s academic account on the social networking platform Twitter™ to facilitate 

dispersal within the UK SLT HNC community. The sample was limited to UK clinicians to 

avoid any issues with cross-cultural applicability of responses. 
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The email participation invitation (Appendix E) included a brief background to the study, the 

hyperlink to the online questionnaire, and the clinician Participant Information Sheet (PIS) as 

an attached document (Appendix F). 

Once the link was circulated, the questionnaire was kept open to responses for three months 

to allow adequate time for both clinician response and snowball recruitment as clinicians 

circulated the questionnaire more widely amongst their colleagues. A reminder email and 

‘tweet’ requesting clinicians respond to the questionnaire was sent two months post initial 

circulation (Kelley et al., 2003). 

Research Strand B 

The MDADI data to be used in the quantitative analysis had already been collected as part 

of routine NHS Lothian SLT clinical practice, therefore permission to use these data was 

sought and granted from the NHS Lothian Caldicott Guardian in accordance with Caldicott 

principles concerning access to and use of confidential patient data. 

Collection of data from patient records for Research Strand B took place whilst the research 

strand A questionnaire was open to responses. 

Consent 

Informed consent is at the heart of ethical research (Department of Health, 2005). The 

following steps were taken to ensure issues pertaining to consent were considered and 

current guidelines followed. 

Research Strand A 

To ensure participant informed consent for the questionnaire, a PIS was provided at time of 

recruitment (Appendix F). This PIS outlined the project aims, methods and rationale, and 

what was required of participants. Consent was inferred from clinicians accessing and 

completing the online questionnaire: a consent page constituted the first response page of 

the survey and participants were not able to progress until they had indicated their consent 

by checking the appropriate response box. All participants were assured of individual 

anonymity and provided with the opportunity to withdraw from the study at any time. 

Research Strand B 

The MDADI data were collected as part of routine clinical practice by the HNC SLT team 

within NHS Lothian as part of their episode of care. Consent was not contemporaneously 

sought from patients for use of this data for research purposes, post hoc permission to use 

the data for the purposes of this study was gained from the NHS Lothian Caldicott Guardian. 

MDADI scores were anonymised and not individually identifiable. 
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3.8 Data analysis 

The aim of data analysis was to interpret and then synthesise the qualitative and quantitative 

data gathered to provide a detailed analysis of the MDADI and investigate its psychometric 

properties and clinical utility. 

3.8.1 Qualitative analysis: Research Strand A 

Questionnaire data were downloaded from the online survey platform in the form of a 

Microsoft ExcelTM spreadsheet for processing. Demographic data were analysed with 

descriptive statistics to give an indication of the background of the participants. 

The narrative data underwent a process of reflexive Thematic Analysis (TA) using Braun and 

Clarke (2021)’s 6-phase guide to performing this technique. TA provides a theoretically 

flexible, accessible approach to qualitative data analysis and can “provide a rich and detailed 

account” of data (Braun and Clarke, 2006 p.78). The process of TA involves becoming 

familiar with the data before generating initial codes and searching for themes, which are 

ultimately named and defined to produce a ‘thematic map’ of the analysis; it is a process of 

disassembling, reassembling, interpreting and drawing conclusions on the data (Castleberry 

and Nolen, 2018). Themes that reflect the data gathered were collated to compile a list of 

significant points that informed the quantitative analysis. These data also drove suggestions 

for potential future enhancement of the MDADI in terms of content validity and clinical utility. 

Securing quality in data analysis 

Ensuring quality of process and outcome in qualitative data analysis is key (Birks, 2014). 

Consideration of Morse (2015)’s qualitative rigour criteria of reliability and validity were kept 

at the core of the structured process of TA described above. TA was chosen for this study 

over alternatives, such as Content Analysis (Hsieh and Shannon, 2005). Vaismoradi et al. 

(2013) make comparison of the two techniques, and this analysis, in addition to the 

researcher having had prior experience of the TA and having confidence in its use, led to the 

decision to use TA in this study. As this study follows a Pragmatic, mixed methodology with 

both qualitative and quantitative data analysis and interpretation, the more highly complex 

traditional qualitative approaches of grounded theory or hermeneutic phenomenology were 

not felt to be appropriate in this case. 

3.8.2 Quantitative analysis: Research Strand B 

As discussed in Chapter Two of this thesis, the statistical approaches of Classical Test 

Theory (CTT) and Item Response Theory (IRT) can both be used to assess psychometric 

properties of outcome tools. To answer Research Questions Two and Three, Item Response 

Theory was employed, alongside COSMIN guidance as appropriate. Table 16 below shows 

which aspects of the MDADI were analysed quantitatively using the COSMIN framework and 
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an IRT statistical approach: internal consistency and structural validity. In addition, DIF is 

also investigated with IRT methods in this thesis, although this is not currently a specific 

domain within the COSMIN framework. 

COSMIN 
Domain 

Measurement 
property 

Aspect of a 
measurement 
property 

Definition Being analysed in 
this thesis? 

Reliability The degree to which measurement is free from 
error 

 Internal 
consistency 

 The degree of item 
interrelatedness 

Yes – COSMIN 
suggests presenting  
standard error of θ 
(SE (θ)) or a reliability 
coefficient of estimated 
latent trait value 
(Mokkink et al., 2018). 

 Reliability  How ‘true’ differences 
between patients 
contribute to the total 
variance in measurement 

No. Does not apply in 
this case as many 
different clinicians 
involved in 
administering MDADI. 

 Measurement 
error 

 Concerns the error of an 
individual’s score that do 
not relate to changes in 
the construct being 
measured 

No 

Validity The degree to which a PROM measures the 
construct(s) it purports to measure 

 Content validity  Are all items relevant to 
the construct being 
measured? 
Are all key concepts 
included? 
Are the items 
comprehensible to the 
population of interest? 
(Terwee et al., 2018) 

This data is being 
sought in Research 
Strand A (qualitative 
data) 

  Face validity The degree to which 
items in a PROM looks as 
though they are an 
adequate reflection of the 
construct to be measured 

No 

 Construct 
validity 

 The degree to which the 
scores of a PROM are 
consistent with 
hypotheses based on the 
assumption that the 
PROM validly measures 
the construct to be 
measured 

See structural validity 

  Structural 
validity 

The degree to which the 
scores of a PROM are an 
adequate reflection of the 
dimensionality of the 
construct to be measured 

Yes – MDADI is 
ostensibly 
unidimensional (only 
assesses swallowing 
related quality of life) - 
so this assumption will 
be checked by 
assessing IRT GRM 
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model fit as per 
COSMIN guidance. 

  Hypothesis 
testing 

Idem construct validity Yes – quantitative 
strand (structural 
validity) 

  Cross-cultural 
validity 

The degree to which the 
performance of the items 
on a translated or 
culturally adapted PROM 
are an adequate reflection 
of the performance of the 
items of the original 
version of the PROM 

No - Not being 
assessed with IRT. 

 Criterion validity  The degree to which the 
scores of a PROM are an 
adequate reflection of a 
‘gold standard’ 

No. Unable to address 
this as clinically not 
relevant to use two 
different quality of life 
tools in practice, 
therefore data 
unavailable. 

Responsiveness The ability of a PROM to detect change over time in 
the construct to be measured. 

 Responsiveness  Idem responsiveness This study is not 
focusing on this 
aspect. 

Interpretability The degree to which one 
can assign qualitative 
meaning to a PROM’s 
quantitative scores or 
change in scores. 

No – Not being 
assessed with IRT. 

Table 16: COSMIN property quantitative analysis plan  

The data analysis packages Stata™ and R™ were used to analyse quantitative data. As 

MDADI items are polytomously scored via a Likert scale, for the main IRT analysis 

Samejima (1969)’s Graded Response Model (GRM) of IRT was used. The GRM allows 

analysis of items from multiple-item tests which use ‘multiple ordered-response categories’ 

(Chang and Reeve, 2005) such as Likert scales; in the case of the MDADI: the response 

categories are strongly disagree/disagree/no opinion/agree/strongly agree. 
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3.8.3 Data synthesis 

It is essential in a mixed methods study that qualitative and quantitative data is combined to 

generate knowledge beyond that which a single method study could have provided (Franz et 

al., 2013). Data integration from both strands needs to be conceptualised at the planning 

stage and carried out in concordance with this plan consistently (Guetterman et al., 2019). A 

lack of transparency in reporting compromises overall study quality (Irvine et al., 2020). As 

the COSMIN framework does not include aspects of tool clinical utility, I chose to augment 

the framework with clinical utility items as part of the analysis for the purposes of this study. 

This decision will be revisited in the discussion in Chapter Seven of this thesis when the 

contents of the COSMIN framework will be reconsidered in light of the results of this study. 

Data integration 

As a mixed methods study, integration of the quantitative and qualitative aspects is planned 

at the stages of design, methods and interpretation to enhance the results gained and 

maximise the advantages of the mixed methods approach (Fetters et al., 2013). At the 

design level, this study took a convergent, interactive approach where quantitative and 

qualitative data are collected and analysed simultaneously with the potential for findings from 

one strand to influence the focus of data collection of the other strand (Creswell, 2014). In 

this study, data collected from the qualitative questionnaire strand had the potential to 

influence factors explored during the quantitative strand, e.g., when exploring the potential 

for DIF in the MDADI. 

At the methods level, data integration occurred through ‘merging’ (Fetters et al., 2013), that 

is the qualitative and quantitative databases were brought together for comparison and 

synthesis. Moseholm and Fetters (2017) describe this approach as ‘data diffraction’: where 

qualitative and quantitative strands in a study generate different ‘cuts of data’ that will 

illustrate different aspects of a central phenomenon – that is in this case the MDADI tool. 

At the level of data interpretation, this study integrated data through narrative, using a 

‘weaving’ approach with quantitative and qualitative findings where there is potential for both 

types of data to be presented on a theme-by-theme basis (Fetters et al., 2013). 

As discussed in the preceding literature review, several tools for quantitatively assessing the 

psychometric validity of patient reported quality of life outcome tools exist (Francis et al., 

2016, Aaronson et al., 2002, Terwee et al., 2007, Mokkink et al., 2019). However, no 

assessment including the MDADI has yet used the COSMIN tool (Mokkink et al., 2019) 

despite it being considered the most widely used and comprehensive tool currently available 

(Lorente et al., 2020). 
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In this study, the content of the COSMIN tool was used as a framework to guide both 

qualitative and quantitative data collection and analysis. In addition to the COSMIN domains, 

extra aspects of tool ‘clinical utility’ were considered in the qualitative research phase as 

discussed in the preceding Literature Review, as these data are not collected in the 

COSMIN tool but have relevance to use of the MDADI in clinical practice. The potential to 

create a shorter form of the MDADI was explored by combining qualitative and quantitative 

data to create a short version that incorporated IRT, DIF, content validity and clinical utility 

information. 

These combined data give an indication of the psychometric strengths and weaknesses of 

the MDADI and its clinical utility, and what the focus for future enhancement of the MDADI 

would need to be. 
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CHAPTER 4: QUALITATIVE RESULTS 
This study constitutes a mixed methods analysis and evaluation of the MDADI HNC 

dysphagia-related quality of life outcomes assessment tool. The Research Questions that 

the following results and analysis presented in Chapters Four, Five and Six will answer are: 

1. What is the content validity and clinical utility of the MD Anderson Dysphagia 

Inventory from a UK SLT perspective? 

2. What are the results of an exploration of the psychometric properties of the MDADI 

on a UK population using Item Response Theory? 

3. What are the potential factors which might result in differential item functioning? 

Question 1 will be addressed by the following qualitative analysis, with Questions 2 and 3 

being addressed by the ensuing quantitative analysis presented in Chapter Five. Chapter Six 

will present a synthesis of qualitative and quantitative results. 

4.1 Survey piloting 

Piloting is an essential part of survey design and allows for potential issues with format, 

wording and flow to be identified and rectified prior to live circulation (Story and Tait, 2019). It 

also allows the researcher to check that participants will interpret and respond to questions 

as intended (Bowden et al., 2002). 

To ensure overall validity, prior to wider circulation the survey was piloted online on 8 piloters 

to check that it was feasible in terms of length and structure and that the content and flow 

made sense (Patrick et al., 2011). In addition to the survey itself, the PIS, invite email and 

survey instructions were also piloted to ensure clarity (Story and Tait, 2019). SLTs who work 

for NHS Lothian in dysphagia, but not in the field of HNC, were approached to pilot the tool, 

so as not to reduce the number of potential respondents, but to capitalise on their 

experience as clinicians with insight into outcome measurement and PROM tools. 

Comments from piloters were incorporated into the final survey design. Piloters were asked 

for specific feedback on layout, functionality, flow, wording and typographic errors, and also 

to give an estimate of time taken to complete the survey. In addition they were asked to 

consider whether the tool met Bowden et al. (2002) and Sullivan and Artino (2017)’s criteria 

for formulating questionnaire items previously presented in the Methods section of this 

thesis. Specific feedback provided is summarised in Table 17 below: 
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Issue 
category 

Comments 

Typos • Q 33 MADADI should be MDADI 

• inconsistency in whether there is a hyphen in ‘patient-reported’ tool in the 
intro 

• no hyphen in ‘patient-reported’ in the consent session 

• In the section ‘what happens to the data?’ ‘andthen’ is all one word 

• Self-esteem is missing a hyphen 

• Page 2 Consent: 2a) should it be, “within or before”? 

• Page 2 Consent:  2d) should it be, “leaves” (plural)?  

• Item 34 of the questionnaire: should it be “time taken” instead of “time 
take”? 

Wording • On page 1 of the online survey there is a question asking if responses will 
be anonymous. First word of answer is “no” which for an instance made 
me think it was not anonymous could change it to “personally identifiable 
information will not be requested in this survey”? 

• might be helpful for HNC to be written out again in full if this is for patients, 
but maybe it’s just SLTs completing it? I think this won’t be an issue as all 
clinicians filling this out will be familiar with the acronym – plus it is spelled 
out in full initially  

Formatting • Question 10 (1) is in bold, but none of the others are 

Functionality • some questions say ‘required’ and there is one that says ‘optional’, but the 
other ones say neither – so are they optional? 

• My opinion would be to have as little as possible that is mandatory as 
most of your responders will hopefully be trying very hard to fill in the 
majority of points. 

Time taken • 30 mins (x 6) 

• 10 mins just to read through 

• 45 mins 

Table 17: Summary of questionnaire pilot feedback  

Following receipt of these comments, survey wording, formatting and typography was 

amended to incorporate the suggested changes. A non-substantial, non-study-wide review 

minor amendment was granted via IRAS for these changes. 

4.2 Survey responses – demographic data 

The format of the survey meant that several different types of data were generated: basic 

demographic data on respondents’ clinical experience and use of the MDADI, item-level 

MDADI data, and data produced in response to specific questions around clinical utility of 

the tool and a request for general comments. 

Survey data were downloaded from the online survey website in Microsoft Excel™ 

spreadsheet format. Descriptive data for the survey respondents’ location, clinical 

experience and use of the MDADI are summarised in the following tables. 

Years of experience and country of work 

The total number of respondents to the online survey was 31. There were 19 responses from 

England,12 from Scotland, and no responses from clinicians in Wales or Northern Ireland. 

Respondents comprised a wide range of years of clinical experience working with people 

with HNC (1-34 years) with a mean of 12.42 years. 
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Use of the MDADI in clinical practice 

Of the 31 survey respondents, 20 were using the MDADI in their clinical practice at time of 

survey completion. 

Currently using MDADI Freq. Percent 

No 11 35.48 

Yes 20 64.52 

Total 31 100.00 

Table 18: Respondents’ MDADI use  

Pattern of use of MDADI in practice 

Clinicians were asked to indicate, in a free-text box, at which points in a patient’s cancer 

pathway they had used the MDADI. Table 19 demonstrates the different points at which 

respondents used the tool and shows considerable variation in practice in terms of timing of 

MDADI use. 

Timing of MDADI N at this timepoint 

Pre-treatment 22 

Directly post-surgery 1 

Immediately post treatment 1 

3/52 post treatment 2 

1/12 post treatment 1 

6/52 post treatment 2 

Every 6-8/52 during follow-up 1 

3/12 post treatment 8 

6/12 post treatment 13 

1y post treatment 7 

When clinically indicated 1 

Before any block of therapy 2 

After any block of swallow therapy 1 

At time of SLT discharge/end of SLT episode of care 5 

As indicated by any research study protocols 1 

Table 19: Timing of MDADI use 

In summary, the group of survey respondents comprised clinicians with a range of years’ 

HNC experience, from two countries within the UK. Demographic data confirmed that the 

MDADI is being used in clinical practice, but that the pattern of tool use varies greatly. The 

results of analysis of the narrative data on the content of the MDADI generated by the 31 

survey respondents will now be presented. 
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4.3 Thematic analysis results of survey data 

As described in Chapter Three of this thesis, the qualitative analysis of survey data was 

carried out using the ‘reflexive Thematic Analysis’ technique as described by Braun and 

Clarke (2021). I followed their six steps as outlined in Table 20 below. 

1 Dataset familiarization 

2 Data Coding 

3 Initial theme generation 

4 Theme development and review 

5 Theme refining, defining and naming 

6 Writing up 

Table 20: Braun & Clarke’s  reflexive Thematic Analysis process  

My reflexive Thematic Analysis of the survey data aimed to allow me to answer Research 

Question 1: 

What is the content validity and clinical utility of the MD Anderson Dysphagia 

Inventory from a SLT perspective? 

And also, to highlight data relevant to Research Question 3: 

What are the potential factors which might result in differential item functioning? 

As outlined in the preceding chapter, a hoped-for outcome of this study is generation of data 

that could guide or inform future development of the MDADI tool. With this in mind, and 

facilitated by the detailed, practical data generated by clinicians who responded to the 

survey, the following analysis focuses on both a ‘macro’ overview of the MDADI tool, and a 

more ‘micro’ or granular analysis, allowing issues with specific MDADI items to be explored 

and addressed through the qualitative data. As illustrated by the research diagram in 

Chapter Three, these qualitative data also then feed into the quantitative analysis by 

highlighting potential factors that might result in differential item functioning within the tool. 

4.3.1 Inductive vs deductive analysis 

In this mixed methods study, the data generated by the survey had to work hard in several 

ways. Firstly, they had to power an inductive qualitative analysis of the themes generated by 

UK clinicians reflecting on the MDADI and its use. In addition to this, the data would also be 

used deductively to explore the clinical utility of the tool in the context of the clinical utility 

criteria as generated in the literature review of this thesis. Finally, data from the survey also 

had the potential to inform the quantitative analysis arm of this study, particularly in terms of 

highlighting issues that might contribute to differential item functioning that could be 

analysed statistically. 
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I took a mixed inductive and deductive approach to my data analysis, as I felt this would give 

the fullest and most detailed consideration of my dataset. A precedent exists for this mixed 

approach, for example in Byrne (2021)’s worked example of a reflexive thematic analysis. I 

began with an inductive approach, exploring codes and themes from the data, trying to 

minimise preconceptions around what I expected to come up. Following an inductive 

analysis of the data and initial code generation, I then went back to the beginning and this 

time approached the whole dataset from a deductive standpoint, starting with the context of 

my literature review of clinical utility, considering the data with specific reference to these 

criteria. 

The reflexive nature of Thematic Analysis 

A cornerstone of Thematic Analysis as described by Braun & Clarke is the ‘reflexive’ nature 

of the process. The researcher should systematically and robustly consider their position 

within the analysis and what preconceptions, potential biases and perspectives they are 

bringing to the process of the analysis. 

In my position as a practising SLT who uses the MDADI tool, I am considered an ‘insider 

researcher’ when analysing this data (Braun and Clarke, 2021). This is advantageous in that 

it gives me a deep and nuanced understanding of the topic at hand but is also potentially a 

source of bias as my years of clinical practice have meant I have developed my own 

opinions about the MDADI. Therefore, throughout the analysis I had to be vigilant for the 

potential for this to excessively influence my analysis of the data. 

To facilitate self-reflection and keep track of the analysis process, I kept a ‘reflexive diary’ 

throughout. This helped me document thoughts and ideas as well as providing an 

opportunity to reflect on the process, and to identify and consider reactions I had to certain 

data items when I read respondents’ comments with my ‘clinician hat’ on. 

The diary proved to be invaluable, both as a tool to highlight and hopefully minimise my own 

biases from influencing the analysis, but also as a refresher and summary tool. At the start of 

every session of analysis, I re-read through all my previous notes, and over time this helped 

me to recognise patterns, facilitating the procedure of coding and theme generation. 
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What now follows is a four-part description of the process and results of the survey data 

qualitative analysis: 

1. Inductive analysis 

2. Deductive analysis: clinical utility 

3. Practical suggestions for tool amendment 

4. Data that will inform subsequent quantitative analysis 

4.3.2 Inductive reflexive Thematic Analysis results 

In this section I will present a narrative description of the process of the inductive reflexive 

Thematic Analysis and the results this generated. The outcome of the deductive analysis of 

the data informed by the literature on clinical utility, and analysis of the data for potential to 

inform the quantitative analysis arm of this study, will be presented in the sections following 

this. 

Dataset familiarisation and initial coding 

Survey responses were imported into NVIVO 12™ software to facilitate analysis. Accessing 

qualitative text-format data via a screen was a novel experience for me, my prior experience 

of thematic analysis having been purely pen-and-paper based. I found this meant I had to 

focus harder and re-read the data more than I anticipated. Also, as I was learning how to use 

NVIVO for the first time as I went along, initially getting familiar with the dataset and thinking 

about initial code generation took time to get going. Keeping a reflexive diary of notes about 

my thoughts and feelings during the process was invaluable, as initially due to work 

commitments I only had one day a week where I could devote time to the analysis, so 

reading my previous notes really helped to get myself ‘back in the zone’ for an analysis 

session. Figure 5 shows a page of notes from my reflexive diary: 
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Figure 5: My reflexive diary  

I had been concerned that with 31 respondents, there might be a dearth of data, however as 

I read and re-read the responses, I felt increasingly impressed by (and grateful for) the level 

of engagement from the survey respondents. Many had obviously taken a significant amount 

of time to consider the survey questions and provide detailed, thoughtful answers. I found 

that I had a strong emotional response about this; also, about the fact that I could see my 

own clinical experience and experiences of my patients reflected back to me during the 

analysis process. Challengingly also however, there were other perspectives and narratives 

that I could see coming through in the data that were different to my own. I was very aware 

of not wanting my own clinical ‘frame’ or stance to silence these voices and made sure to 

keep honest notes in my diary about when these conflicts occurred, so that I could be aware 

of my bias and try to prevent it from unfairly colouring my coding and analysis. 

The first codes I generated were semantic in nature, focussed on surface level, explicit 

concepts evident in the data; for example there was a clear thread of clinicians highlighting 

how useful the MDADI can be in clinical practice as a ‘conversation starter’ to start helping to 

unpick the complex impact that a swallowing problem has on a patient’s life. Likewise, there 

were explicit references to the fact that many items in the tool were potentially exclusory to 

patients whose dysphagia was so severe that they were unable to eat and drink at all. As I 

continued to study the data, more latent themes came through, particularly around the 

concept of swallowing versus eating, and the fact that, as patients with HNC experience so 
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many other side effects of treatment that directly or indirectly impact on their swallowing, the 

focus of some MDADI items may not be sufficiently specific. 

There were also many ‘practical’, constructive suggestions throughout the data for change, 

development and potential improvement of the MDADI; although I hadn’t explicitly asked in 

the survey for such suggestions, there were a great many of these made and I found this 

very exciting and inspiring as an extra potential output for this study. 

Although my aim was to focus on inductive coding initially, acknowledging I would be doing 

further analysis of the dataset with my deductive a priori clinical utility criteria in mind, 

nevertheless as I became more familiar with the dataset, I felt there were motifs that were 

related to both latent codes concerning clinical utility and the quantitative strand of my 

overall study. In terms of clinical utility, additional aspects that I hadn’t previously considered 

were evident in the data, and it also became clear that clinicians were highlighting issues 

they had observed that I could identify as being potential sources of differential item 

functioning, therefore feeding into the quantitative strand of my study. 

Initially I identified more than 50 codes; a long list that felt unmanageable and rather 

overwhelming. As I read and re-read the codes and dataset however, it became clear that 

there were significant areas of overlap between some of my initial codes; some felt too 

narrow or fragmented, whereas others continued to feel clear and distinct. I found looking at 

a list of codes on a screen rather alienating, so reverted to printing off all the codes, cutting 

them up on strips of paper and ‘playing around’ with them on a tabletop. This made me feel 

more connected to the process and allowed me to more easily identify codes that didn’t ‘feel 

right’: codes that were too broad or narrow, and to see patterns among the codes that were 

the beginning of theme evolution. 

Initial theme generation, development and review 

Once I had a workable set of codes, I started to think about potential themes. Physically 

manipulating the codes written on pieces of paper felt right to me, allowing me to form and 

reform potential groupings. Thinking more specifically about themes allowed me to see that 

some codes I had included in my shortlist were not sufficiently evidenced or meaningful for 

continued inclusion, and these were subsequently dropped from the analysis. 

Figure 6 shows a photo of the stage where I had identified codes that I felt happy captured 

the different inductive meanings in the data and was able to start grouping them together 

into proto-themes. 
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Figure 6: Initial grouping of codes into proto-themes 

Theme refining, defining and naming 

Once I had generated a group of proto-themes, I drew a mind map to help me visualise the 

themes and their components, and to facilitate thinking about potential links or overlap 

between these themes to help in the refining process. Figure 7 shows a proto-mind map of 

initial themes with accompanying codes. 

Figure 7: Mind map of init ial themes 

 

The act of drawing this mind map helped me further refine my analysis; through this process 

I was able to see that the themes could be reduced without losing nuance of meaning, and 
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that the theme titles could be clearer. It also helped me to think about the overall narrative of 

my analysis and the most appropriate order to present my findings. 

Code and theme generation audit trail 

The process of code reduction involved starting off with 54 codes which were then reduced 

to 38, followed by the addition of 12 deductive clinical utility codes taking the total back to 50. 

Through the process of initial generation of eight themes, code numbers were reduced to 33 

(not including clinical utility deductive codes). Through this process both code titles and 

theme names were continually developed and refined. Appendix G contains full lists of 

codes represented at each stage. 

Seven themes and 32 codes (not including the 12 deductive clinical utility codes) survived 

this process; the seven themes are summarised in Table 21 below. 

 Theme name Characteristics 

1 “a conversation starter” How the MDADI is useful in clinical practice 

2 Practical issues Issues around using the tool in practice – linked to Clinical Utility 

3 Potential for DIF? Patient subgroups identified who might respond differently to 
MDADI items 

4 The bigger picture of 
eating and drinking 

Lack of focus in the MDADI about whether it is assessing 
swallowing, eating and drinking, other issues, or everything! 

5 “not user-friendly” How the MDADI is perceived to be negative, emotive and non-
patient-centered 

6 Excluded groups Patient subgroups excluded by MDADI item wording or content 

7 “not quite where we need 
it to be” 

Practical suggestions for changes and improvements to the tool 
that would make it more useful and patient-centered 

Table 21: Summary of themes generated from inductive analysis  

Themes 2-7 could be seen to form part of an overarching theme, which comprises factors 

that could be seen to negatively affect the content validity of the MDADI. Specifically, that is 

that there are many aspects of the MDADI requiring further analysis and development to 

make it a more clinically relevant, inclusive and useful tool. Themes and their contributing 

codes and relationships are illustrated in the thematic map presented in Figure 8 below, and 

evidence for each theme from the data will now be presented. A larger version of Figure 8 is 

presented in Appendix H. 
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Figure 8: Mind map of codes mapped to themes 

 

Theme 1: “a conversation starter” 

This theme pulled together codes identifying the MDADI as a useful adjunct to clinical 

practice for SLTs working with people with HNC. Despite issues with the tool identified in 

other themes, many items in the tool were felt to be relevant and using the MDADI was still 

felt to add overall value to therapist-patient consultations. Clinicians acknowledged “It's a 

useful QOL tool where few others exist. It was devised with HNC patients in mind” 

(Respondent 13). There was a common thread that the MDADI acted as a “conversation 

starter” (Respondent 4) when used during clinical sessions. Respondent 5 described how 

the MDADI “allows you to discuss a number of different topics that may not come up during 

informal discussion or a patient may not consider it to be an important part of their care”. 

Respondent 30 highlighted that the MDADI forms part of a thorough clinical evaluation, 

complementing other assessment tools: “It provides information which assists clinical 

decision-making alongside other tools/measures”. 
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Theme 2: Practical issues 

Codes forming this theme highlighted practical issues encountered when using the MDADI. 

Given the tool length and response format, layout of the MDADI as presented on paper was 

highlighted as an issue potentially affecting patients’ engagement with and responses to the 

tool: “it looks very cluttered on the page and not very user friendly. People feel overwhelmed 

with it” (Respondent 22). Reduced accessibility of the tool for patients with cognitive 

impairment, mental health difficulties, or for non-speakers of English were also highlighted 

by many respondents. Respondent 3 suggested that “patients with poor literacy would need 

extra support and also patients with a learning disability sufficient that they were unable to 

understand the material”. Accessibility issues specifically due to issues with literacy are 

discussed later in this chapter as this is a domain of clinical utility assessment. 

A number of clinicians highlighted the fact that there may be potential for bias or external 

influence on patient responses as a result of needing support to complete the MDADI, or 

having carers or relatives present at the time: for example, for MDADI item 3 (“People have 

difficulty cooking for me”): Respondent 29 suggests that there is “often bias if person who 

cooks is sat with the patient!”. 

The Likert response format of the MDADI was highlighted by many survey respondents as 

an issue that made use of the MDADI frustrating for both clinicians and patients and had 

potential to affect the validity of patient responses. This is discussed in more detail later in 

this chapter in the section considering data relevant to the clinical utility of the MDADI. 

Theme 3: Potential for DIF? 

Respondents spontaneously identified specific items in the MDADI where subgroups of 

patients might respond differently, potentially leading to item bias (and DIF). For example, 

reference to ‘embarrassment’ in item 2 of the MDADI (“I am embarrassed by my eating 

habits”)  and ‘self-esteem’ in item 18 (“I have low self-esteem because of my swallowing 

problem”) caused clinicians to question whether male and female patients might respond to 

these items differently: “not well received by the "blokes" on our caseload, many of whom do 

not actively discuss mood/self-esteem with their therapists” (Respondent 15). Age and 

socioeconomic status were also highlighted as demographic variables that might influence 

item response: “Most of my patients are older so this isn't always helpful” (Respondent 24, 

commenting on item 9); “Can see the potential use but does not often highlight difficulties in 

our clinical caseload who often cannot afford to eat out” (Respondent 15, commenting on 

item 8). 
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Theme 4: The bigger picture of eating and drinking 

Swallowing ability forms part of a bigger physical, functional, emotional, psychological and 

social entity of ‘eating and drinking’. The MDADI was designed to assess ‘dysphagia-

specific’ impact on patients’ quality of life, however the survey responses richly spoke to the 

fact that the tool frequently mixes swallowing impairment with other, more overarching 

aspects of eating and drinking, to the point that it is often not clear which aspect is being 

assessed. Respondent 19 described this as “poor wording-eating habits doesn't equate to 

swallowing”. Likewise Respondent 7 identified ambiguity in referring to ‘eating’ rather than 

swallowing:  

“The phrase 'eating habits' can be interpreted in many ways, and not 

necessarily relevant to swallowing. For example, some of my bariatric 

patients, or patients that wish to lose weight, will comment on this.” 

A common theme throughout the dataset was the scope for issues other than oropharyngeal 

dysphagia to affect patients’ responses to items. Respondent 4 described it thus:  

“Most patients say my swallowing doesn't limit me- my issue is the pain/ 

saliva/ appetite/RT [radiotherapy] side effects. Often need to discuss this 

and so unsure how valid the response then is.” 

Respondent 13 suggested the MDADI “isn't always sensitive to patients who are in pain 

rather than a physiological problem e.g., following dental extractions.” The impact of dental 

extractions, which are a common part of pre-HNC treatment workup, on MDADI responses, 

were frequently mentioned by respondents: “If patients have had recent dental extractions 

this can influence their responses - sometimes need to guide them to think about oral intake 

prior to dental extractions” (Respondent 17). 

Theme 5: “not user-friendly” 

This constituted the strongest theme, reported by respondents across all items of the survey. 

Comments on the negative tone of the MDADI abounded throughout the dataset, with one 

respondent going so far as to describe the tool as “negative, emotive, soul destroying” 

(Respondent 14). Respondents found this tone to lack patient-centredness, commenting 

how it often cast patients in a passive or disempowered position. Respondent 10 evinced 

this in their comment: 

“Some aspects are negative and focused on the potential views of other 

people, this can be upsetting for patients, it also focuses on swallowing 

difficulty and not … adaptations a patient may be effectively making”. 
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Likewise, Respondent 1 commented on the lack of a positive, empowering framing of issues 

in the tool:  

“all the questions are framed in the negative - would be helpful to have 

some more positive statements e.g. I enjoy eating, I can find things I can 

eat on a menu, swallowing is not a concern for me”. 

The use of the word swallowing ‘problem’ throughout the MDADI was frequently noted, with 

concerns that this negative framing had potential to “skew the question” (Respondent 19). 

Respondents often commented on other examples of negative or insensitive wording used in 

MDADI items, some feeling it was unsuitable to the extent that they stopped using the tool in 

their clinical practice: 

“If [people] are really struggling then the questions are insensitive - 

reminds [people] of everything they are missing and likely to damage 

clinician-client bond, as this adds insult to injury. Largely why I stopped 

using it - didn’t add to my clinical care and only those with mild-mod issues 

seemed well enough in themselves to complete” (Respondent 2). 

Respondent 21 echoed this sentiment with concerns about patients having a negative 

emotional response to using the tool: “I can see that some of the questions may raise 

negative emotions that were not present prior to using the tool. Might be why I'm not keen to 

use it”. 

Respondent 30 suggested that the negative, insensitive tone of the MDADI could be 

counterproductive, and that “a more compassionate tone here may yield more representative 

responses”. 

Items 5 and 15 in the MDADI caused consternation amongst respondents. They were 

commonly described as “the trick double-negative questions” (Respondent 29) that "catch 

patients out” (Respondent 19). This is because these are ‘reverse scored’ items, as 

explained by Respondent 17: 

“I ask patients to read particularly carefully as they can often say disagree 

when they mean agree and vice versa due to trend in answers in the rest 

in the questionnaires i.e., in most questions "agree" indicates an issue 

whereas in this example "agree" is a positive thing”. 

Throughout the MDADI tool, respondents highlighted items that were felt to be ambiguous, 

requiring explanation, and therefore being open to interpretation potentially affecting the 

validity of responses: “Some questions are worded in a confusing way and the answers then 
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need to be checked” (Respondent 7). Many respondents described how they had to ‘step in’ 

to help patients complete the tool due to ambiguously worded items: “the wording of some 

questions is confusing therefore requires clarification from SLT” (Respondent 18). In 

addition, often it was not just concern about patients misunderstanding or being confused by 

items, but also SLTs themselves: “Patients don't understand the question and nor do I” 

(Respondent 19). 

Theme 6: Excluded groups 

A recurring theme throughout the dataset was the identification of subgroups of patients who 

would not be able to answer some, or any, of the MDADI items due to their health or social 

status at time of assessment. 

Respondents identified issues with items that referred to ‘eating out’ as potentially exclusory 

to patients of lower socioeconomic status who weren’t in a position to afford to do so, such 

as item 8 (“I do not go out because of my swallowing problem”) which “does not often 

highlight difficulties in our clinical caseload who often cannot afford to eat out” (Respondent 

15). 

Likewise, item 9 (“my swallowing difficulty has caused me to lose income”) was felt to 

exclude patients who either couldn’t work or who had retired. This was summarised by 

Respondent 12 who noted: 

“I have had a number of respondents omitting this item or annotating it to 

say that they are not in employment. The predominance of over 60s or 65s 

in the HNC population tends to make this item slightly less relevant.” 

Several items were also highlighted as being exclusory to patients who lived alone or were 

socially isolated, with the items’ focus on friends, family and social interactions. These items 

were described as “open to misinterpretation/non-representative answers as so many of our 

patients live alone/ do all the cooking themselves/don't have anyone who cooks for them” 

(Respondent 17). 

Significant issues throughout the tool were highlighted by multiple respondents in terms of 

using the tool as a baseline measurement with patients prior to their HNC treatment, often 

before they have any symptoms of swallowing difficulty. Most items presume a swallowing 

problem and therefore clinicians have frequently experienced non-dysphagic patients not 

knowing how to answer an item, potentially skewing or invalidating their results; in addition to 

causing anxiety and trepidation about what might be on the horizon in terms of future 

treatment side effects. Respondent 14 summarised this in their general comment about the 

tool:  
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“difficult to use with someone who was distressed, low in mood and also 

someone who doesn't have swallowing difficulties as it might highlight what 

may happen in the future and be really scary.”  

This concern was echoed by many respondents, including Respondent 17:  

“It can also concern people who do not have swallowing difficulties, as 

they worry that the questions are an indication of what they will face in 

future e.g., they might not be able to eat out, enjoy a meal with friends, be 

embarrassed about their eating etc”. 

Patients in a palliative or end-of-life stage of HNC were also identified as a group that the 

MDADI would be challenging to use with. Clinicians indicated that such a lengthy, potentially 

distressing tool was not appropriate to use with this patient group, “where it may seem like a 

tick-box exercise rather than focusing on their needs at that time“ (Respondent 7). 

Finally, patients whose dysphagia is so severe that it has been recommended they be ‘nil by 

mouth’ (NBM) were highlighted as a group for whom responding to the MDADI would be 

extremely challenging. This constitutes a group of patients with dysphagia severe enough to 

warrant having been advised to avoid eating or drinking at all due to concerns over swallow 

safety and potential catastrophic negative health sequelae that might result from aspiration 

(food and drink ‘going down the wrong way’) or choking. This cohort of patients must rely on 

non-oral, enteral nutrition to meet their nutritional requirements. A common theme amongst 

respondents was that the MDADI was not appropriate to attempt in this situation and could 

not be ethically used with these patients: “I wouldn't use this with someone who is NBM as a 

result of cancer/treatment as I feel it would be pretty insensitive” (Respondent 17). This then 

means that the group who potentially have the greatest reduction in dysphagia related QoL, 

due to not being able to eat or drink at all, are excluded from having this impact measured, 

as summarised by Respondent 20: 

“I don't use it with patients who are nil by mouth as I feel it's unfair - they 

can't answer many of the items and it is upsetting. This is a big issue 

though as they may be that patient group whose quality of life is most 

impacted by their dysphagia!!”. 

These subgroups constitute important, common subsections of the HNC patient group, and 

the fact that the MDADI is inaccessible to them means a significant proportion of HNC 

patients are potentially excluded from measurement of their dysphagia-related quality of life 

with this tool. 
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Theme 7: “not quite where we need it to be” 

Throughout the survey, respondents made numerous comments on how the MDADI could 

(and perhaps should) be changed, with practical suggestions for rewording, modification, 

elision or removal of items. Several items were commonly described as “irrelevant” 

(Respondent 20), in addition many items were considered to be repetitious: “several 

questions are very similar and would be good if they could be reduced” (Respondent 8). The 

consensus was that shortening the tool by removing some similar items would make it more 

user-friendly, producing more valid data, as illustrated by Respondent 18:  

“I feel many questions are similar and could be removed as the 

questionnaire is extremely long and patients often rush through it. If it was 

shorter I feel patients would take more time to consider their answers”. 

Many suggestions were made for items that instead of being removed, could rather be 

improved with alterations in wording. Specific words in particular were disliked by 

respondents: “Irritated is a strong word - frustrated would be more helpful” (Respondent 22); 

the recurring use of the phrase “eating habit” was also flagged: “are eating habits and 

swallowing problems the same?  [It’s] ambiguous for some people” (Respondent 23). 

Respondents made numerous suggestions for topics or items that they felt were missing 

from the MDADI and that would make welcome, relevant additions as issues which had 

significant potential to impact patients’ quality of life:  

“Think it would be good to ask specifically about safety of swallowing and 

efficiency. Any food avoidance. Impact of pain. Impact of taste changes. 

Impact of xerostomia. Impact of dental extractions/dental issues.” 

(Respondent 13).  

Other additions were suggested in many other respondents’ notes, such as adding items  

“about avoiding textures; something about effect [of] teeth/being 

edentulous; questions about taste disturbance and xerostomia. [query] 

question about chest infections/impact these may be having on life” 

(Respondent 6). 

A common thread through the dataset was demonstration of an appetite for development 

and improvement of the MDADI. Respondent 24 declared that the MDADI is “not good 

enough to be the only outcome measure”, with Respondent 14 hoping that “there must be 

something better”. Respondent 10 summarised this as follows:  
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“I think it is useful to have a patient reported measure - I think the MDADI 

could be adapted/updated to better reflect patient experiences particularly 

patients having treatment for HNC.”  

This sentiment was echoed by Respondent 13: “I think it needs re-vamped with a more up-

to-date focus on the recovery of swallowing for HNC patients”. 

Respondent 27 summed up both the challenges presented by using the MDADI as well as 

the potential benefits the tool can bring to SLT sessions, for example by facilitating 

meaningful clinical conversations: 

“You need to be ready for the fact that this can make patients realise the 

extent of the impact of the dysphagia on their lives. Sometimes they have 

not really considered these questions before -e.g., others seem irritated, 

and it is always helpful to make time to talk through this after they have 

completed it - Tend to say something along the lines of " thank you for 

completing it, how did you find it? Did any of the questions or your answers 

surprised you or upset you? Is there anything you'd like to talk about? I 

notice you've put x for y question. I imagine that's very difficult... and it 

does often open up good conversations.” 

In summary, the inductive analysis contributes much to answering Research Question 1 and 

indicates that clinicians using the MDADI have concerns about aspects of its content validity 

and clinical utility. Results of the deductive analysis regarding the clinical utility of the MDADI 

will now follow. 

4.3.3 Deductive clinical utility analysis results 

The deductive analysis of these data with respect to the clinical utility of the MDADI had the 

twofold potential to 1. illustrate specific issues with the MDADI tool itself in terms of its 

clinical utility, and 2. generate results that might confirm, refute or expand on my literature-

review-based summary of important aspects of clinical utility. Braun and Clarke (2021) 

suggest that deductive coding of data can “enrich the empirically based understanding of a 

theoretical concept” (p. 57). 

Data adding to knowledge of the MDADI’s clinical utility profile 

The contribution of the qualitative data from this study to the understanding of the clinical 

utility of the MDADI is summarised in Table 22 below, and analysis results for each domain 

included in this analysis will then be individually presented. 
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RELEVANCE domain Pre-existing data Results from qualitative 
analysis 

R1 Does the tool 
impact on clinical 
decision making? 
 

Tuomi et al. (2020) suggest 
that a cutoff score <60 is 
useful to identify patients in 
need of swallow intervention  

Yes, it has potential however 
multiple suggestions to improve 
validity as presented in Results 

R2 Are there 
potentially issues with 
tool use with patient 
subgroups? 

No previously published data Yes – multiple issues 

R5 Are questions likely 
to be distressing for 
patients? 

No previously published data Yes – multiple issues 

R6 Is it possible to use 
a proxy for patients 
with special needs? 
 

No previously published data There may be issues of bias or 
coercion if using a proxy, or if 
family members are present whilst 
a patient completes the tool given 
the emotive nature of the content 

R7 Is the tool 
acceptable to patients 
– would they be willing 
to reuse the scale in 
the future? 

No previously published data Many patients express reluctance 
to reuse the tool due to length and 
repetitive items 

R8 Are the items 
relevant? 
 

Explored statistically by Lin 
et al. (2022)with factor 
analysis but with no 
qualitative component 

Unlikely all are relevant - see item 
level qualitative analysis and also 
quantitative analysis 

R9 Is the recall 
timeframe 
appropriate? 

No previously published data Yes – 7-day recall timeframe 
corroborated by clinicians 

USABILITY domain Pre-existing data Results from qualitative 
analysis 

U1 Does the tool have 
an appropriate literacy 
level? 

Only published work is 
looking at US English (Zraick 
et al., 2012) 

Concern from clinicians that tool 
is too linguistically complex 

U4 Is the time taken to 
administer 
acceptable? 

No previously published data Varied responses but 
predominant theme that tool is too 
long 

U5 Is the scoring 
process 
straightforward? 

No previously published data Varied responses but 
predominant theme that scoring is 
too complex 

U6 Is the time taken to 
score acceptable? 

No previously published data Varied responses but 
predominant theme that scoring 
takes too long 

Table 22: Mapping existing MDADI knowledge to clinical util i ty domains  

R1 Does the tool impact on clinical decision making? 

This domain is similar in nature to the inductive Theme 1 previously discussed. Clinicians 

were specifically asked about impact on clinical decision making with a dedicated question 

within the survey, and responses to this item were varied in nature. Whilst some 

respondents did not feel the MDADI impacted on their clinical decision making, the majority 

indicated it was a useful tool, particularly as it had potential to flag up previously undisclosed 

issues and act as a starting point for further discussion and assessment, and also assist with 

other aspects of SLT management: “it can help focus discussion … help focus therapy or 

assist in the discharge planning with patients” (Respondent 13). 
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R2 Are there potentially issues with tool use with patient subgroups? 

This is a significant area of weakness for the MDADI as previously highlighted and detailed 

in the inductive Theme 4 (“excluded groups”). 

R5 Are questions likely to be distressing for patients? 

This is another area of significant issue for the MDADI as highlighted in the inductive Theme 

6 (“not-user friendly”). 

R6 Is it possible to use a proxy for patients with special needs? 

Respondents noted that they had “made adjustments” (Respondent 18) or that they had 

sometimes had to “provide extra support” (Respondent 3) when using the tool with patients 

with special needs, but no detail was provided about what this constituted. The use of a 

proxy brings up questions of ethics and potential for bias however when a patient is asked to 

complete a psychosocially sensitive tool such as the MDADI. Respondents indicated that the 

presence of a carer or relative might influence a patient’s responses, or that carers/relatives 

might respond ‘on behalf’ of a patient with an answer that may not necessarily reflect the 

patient’s experience: “if they have a family member with them that person might jump in and 

say disagree/strongly disagree” (Respondent 17). 

R7 Is the tool acceptable to patients – would they be willing to reuse the scale in the 

future? 

Respondents indicated that they had encountered patients who had completed the MDADI 

at the pre-treatment stage, when they were not yet experiencing dysphagia, describing it as 

“a waste of time” (Respondent 9); “Some say it's not relevant to them” (Respondent 13). 

Respondent 10 noted “Patients have previously commented that they did not like completing 

the questionnaire”, whilst Respondent 6 expressed that “if they have persistently low scores 

and are asked to complete it again for data collection purposes only, this could be frustrating 

for them.” – which could have implications for use of the tool for research purposes. Several 

other clinicians however indicated that if the clinical relevance and usefulness of the tool was 

sufficiently explained to patients, they were happy to complete it: “generally patients are 

happy to engage and complete when it has been introduced and explained as an outcome 

measure” (Respondent 10). 

R8 Are the items relevant? 

This domain speaks to content validity and is addressed in the inductive Themes 5, 6 and 7 

(“the bigger picture of eating and drinking”, “not user friendly” and “suggestions for change”). 

R9 Is the recall timeframe appropriate? 

A specific survey item addressed this domain and many respondents felt that the 7-day 

recall timeframe of the MDADI is appropriate, particularly when at some stages in a patient’s 
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journey their symptoms may be changing quickly. Respondent 27 noted “Yes - often these 

questionnaires go for "over the last month" but in the early treatment stages, things change 

quickly so maybe 7 days is more appropriate”. One caveat was indicated by respondent 17 

“If patients have had recent dental extractions this can influence their responses - 

sometimes need to guide them to think about oral intake prior to dental extractions”. This ties 

in with the inductive Theme 5 (“The bigger picture of eating and drinking”) and the difficulty 

clinicians have in teasing out patients’ responses to isolate patients’ swallowing function 

rather than other related factors, such as their dental status. 

U1 Does the tool have an appropriate literacy level? 

The literacy level of the MDADI was concerning to several survey respondents. Respondent 

3 stated “It is quite complex language at points” and multiple respondents indicated that 

patients with literacy issues needed extra support or adjustments to the tool to help them 

complete it: “I would always make adjustments to allow all patients to use this tool including 

support with reading/writing” (Respondent 18). 

U4 Is the time taken to administer acceptable? 

Whilst a minority of clinicians commented that the “length is okay” (Respondent 23), many 

more clinicians made note of how long the MDADI takes to complete and how this is “too 

long in everyday practice” (Respondent 25). This was to the extent that sometimes the 

MDADI is “not always possible to fit into sessions and busy clinics“ (Respondent 28), or 

“there are too many statements to carry out the whole thing during a verbal session” 

(Respondent 5), limiting its use over the phone or via videocall. Some respondents also 

noted that the time taken to administer the tool was not acceptable for patients as well as 

clinicians: the MDADI is “too long for patients” (Respondent 6); “It's quite long and I think 

patients become tired of completing questionnaires” (Respondent 1). 

U5 Is the scoring process straightforward? 

Many respondents echoed the statement that “scoring is ok once clearly explained and 

doesn't take long” (Respondent 6), and some had taken practical steps to aid the process: 

“have created an Excel spreadsheet to help speed up scoring” (Respondent 15). However, 

other respondents noted that the “scoring is a bit clumsy” (Respondent 19), and the tool is 

“difficult to score.” (Respondent 20). In particular this is due to the two ‘reverse scored’ items 

(5 and 15), meaning many clinicians reflected the statement “I often need to check the 

scoring” (Respondent 27). 
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U6 Is the time taken to score acceptable? 

The response picture was mixed for this domain, with some respondents stating, “scoring is 

quick” (Respondent 13), whereas others felt scoring took too long: “It can take ages to do 

and to score. Scoring the composite score is time-consuming” (Respondent 20). 

In this summary of the deductive analysis of the data, overall there can be seen to be some 

overlap between inductive codes and themes and the deductive a priori clinical utility criteria, 

which I would argue adds weight and evidence to their use as robust assessment domains. 

4.4 Practical suggestions for MDADI item-level change 

Survey respondents provided many practical suggestions at MDADI item level for potential 

changes to the tool, aimed at making it easier to use, and more user-friendly. As this was the 

case, I have chosen to summarise these data separately, in addition to the inductive and 

deductive analysis of the data. The practical suggestions made by clinicians who use the 

MDADI in their practice add an extra dimension to the analysis of the overall validity and 

clinical utility assessment of the MDADI and these data could contribute to future 

development of the tool. 

Practical suggestions from clinicians took three forms: wording suggestions at individual item 

level, comments on tool layout, and suggestions concerning changes to the current Likert 

response format. 

Item level suggestions 

Wording throughout the MDADI was highlighted as being problematic, falling within 

previously presented Themes 6 and 7 (‘not user-friendly’ and ‘suggestions for change’). 

Clinicians suggested the language used across the tool is overly negative. Many 

respondents specifically posited that the term ‘ability’ should be substituted for ‘problem’ or 

‘difficulty’ to make the MDADI more inclusive for patients at the pre-treatment stage who are 

not yet presenting with dysphagia, and to make the tone generally less negative. Making this 

change across the tool would have a direct impact on the wording of 8 items: numbers 6, 8, 

10, 12, 14, 16, 17 and 18. 

In addition to this, there were multiple comments and suggestions around lack of 

consistency in terminology regarding swallowing versus eating. In the MDADI ‘swallowing’ 

and ‘eating’ are used interchangeably (see Theme 5 ‘the bigger picture of eating and 

drinking’), however clinicians consistently made the argument that this was not appropriate 

and made items less valid or clinically relevant, and that the term ‘swallowing’ should be 

used consistently across the tool, rather than ‘eating’. As discussed in Theme 6 (‘not user-

friendly’), clinicians felt that the wording of multiple items was not patient-centred, and overly 
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insensitive or exclusory. Indeed, some items were felt to be sufficiently negative and 

unhelpful as to be potentially ‘droppable’ from a future iteration of the tool. Specific examples 

of this included item 11 (‘people ask me ‘why can’t you eat that’’) and item 12 (‘other people 

are irritated by my eating problem’). 

Considering respondents’ comments at an item-by-item level as above also highlights 

suggestions that multiple items overlap in meaning, with clinicians frequently suggesting that 

certain items could be elided. In addition, one item in particular, item 9 (“my swallowing 

difficulty has caused me to lose income”) was so frequently found to be irrelevant to patients 

that a strong case for removing this item from the tool was made by multiple respondents. 

Tool layout 

The length of the MDADI means that to fit on 2 sides of A4 paper, font size can be a 

maximum of 12 points. Clinicians commented that two sides of A4 paper is too long, and that 

the layout looked ‘busy’ creating an off-putting overall impression. It was suggested that a 

tool that would fit on one side of A4 would be welcomed in terms of improved clinical utility. 

Respondent 22 describes the layout of the MDADI thus: “it looks very cluttered on the page 

and not very user friendly. People feel overwhelmed with it”. Respondent 12 echoes this 

point: “I have had the feeling that [patients] find the look of it a bit daunting”. Respondent 4 

concurred, stating “I think some patients are put off by it being two pages”. One clinician 

(Respondent 30) felt the need to say sorry to patients for the length of the tool: “I often find 

myself apologising to patients, particularly when it extends over the page”. 

Likert response modality 

Clinicians made comments regarding the Likert response format used in the MDADI across 

the survey, but also in response to the specific item regarding the Likert scale (question 30 in 

the survey). The most cited issue with the Likert scale was the descriptors used, particularly 

the inclusion of ‘no opinion’ as the middle descriptor. As stated by Respondent 14: “I don’t 

think anyone has no opinion of the kind of questions that are being asked”, with many others 

suggesting that ‘no opinion’ should be changed to something indicating ambivalence or 

neutrality, such as ‘neither agree nor disagree’, ‘unsure’, ‘irrelevant’ or ‘it varies day to day’. 

Respondent 6 describes their experience: “I find patients don't vary their answers between 

e.g., strongly agree versus agree and will stick with the same whichever they go with, right 

through”. Respondent 19 concurred:  

“patients tend to go for one extreme or the other and use no opinion if it's 

neither one nor the other-so it's not that they have no opinion but that the 

other options don't work for them.” 
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Conversely Respondent 9 described how in their experience: “the majority of patients tick 

agree or disagree, avoiding the end of each scale.” 

A shift from expressing opinion to frequency (e.g., always/never instead of agree/disagree) 

was also mooted. Table 23 summarises the Likert scale changes or alternatives suggested 

by respondents. Some respondents suggested a complete break from the use of a Likert 

scale in a future iteration of the MDADI. More accessible, non-linguistic options such as a 1-

10 numerical rating scale, a visual analogue scale, or use of pictographic symbols similar to 

those used in other tools such as the CARE measure (Mercer et al., 2004) or SUDS scale 

(Wolpe, 1969) were suggested as potential alternatives. As Respondent 5 described: “It's 

difficult to make [patients] choose a closed answer. I think a 1-10 scale would be better as 

there's more ability to account for change over time.” 

Suggestions for 
changes to Likert scale 
descriptors 

• Always/often/sometimes/not often/never rather than strongly 
agree → strongly disagree 

• Alternative to ‘no opinion’, e.g., ‘unsure’, ‘varies day to day’, 
‘neither agree nor disagree’ 

• Nonlinguistic indicators  

Suggestions for 
alternative to Likert 
scale 

• 0-6 like the SUDS tool 

• Numbers e.g., 1-10, rather than descriptors, with key at 
beginning of tool 

• Non- linguistic indicators like short version of Care Measure 

Other suggestions • Include ‘irrelevant’ option to omit item without affecting scoring 

• Different visual layout 

Table 23: Summary of suggested Likert scale alternatives  

Tool layout and response modality were evidenced to impact on clinical utility sufficiently to 

merit inclusion as additional parameters of clinical utility domains; this will be discussed 

further in Chapter Seven of this thesis. 

4.5 Data that could inform quantitative analysis 

During the thematic analysis process, several issues that could also be explored statistically 

in the quantitative arm of this study were highlighted. First the theme around potential for DIF 

provides further incentive for the analysis of this using IRT, specifically around the variables 

of age, sex and socioeconomic status for items 2, 3, 8, 9, 18 and 20. 

Secondly, indications from this analysis that items from different subscales may overlap in 

meaning, and that some items could be elided or removed, provides impetus for a statistical 

analysis of the structure and internal consistency of the MDADI. In a tool that has been 

highlighted as overly lengthy, 8 out of the 20 items have been indicated as potentially 

clinically insufficiently distinct, and one item (item 9) was specifically singled out as being 

potentially removable, rather than ripe for elision with other items. The suggestions made by 

respondents regarding item elision are summarised in Table 24 below. Of note is that items 

flagged as having potential for elision or removal represented all three MDADI subscales: 
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functional, emotional and physical; however, items that clinicians felt were similar were not 

always from the same pre-determined subscale as demonstrated by the colour coding in the 

table. 

Item number Potential overlap- item number(s) 

6 2, 5 

8 14 

10 16 

11 2 

14 1 

15 8 

18 2,5 

19 7 

Table 24: Items suggested for elision or removal; Key: Emotional = pink, Physical = 
green, Functional = blue 

Potential for item elision or removal, and the structure of the MDADI subscale, are issues 

that were therefore analysed mathematically using IRT in the quantitative arm of this study. 

4.6 Qualitative analysis summary 

Analysis of the data generated by the online survey has painted a complex picture of the 

‘state of the art’ of clinicians’ use and opinions of the MDADI tool in their clinical practice: 

1. The MDADI is being used in clinical SLT practice in the UK and is not just a research 

tool. 

2. It can be a clinically useful and relevant tool, but UK clinicians have concerns about 

its content validity. A more constructive, inclusive, shorter, person-centred iteration of 

the tool would be welcomed by UK SLTs. 

3. There are many issues with the clinical utility of the MDADI identified by UK 

clinicians, which would apply both to its use in research settings as well as clinical 

practice. 

4. There is indication that there may be factors resulting in DIF within the MDADI, and 

that reanalysis of structure and internal consistency are warranted. The results of an 

IRT assessment of this will be presented in the next chapter. 

Items 1-4 listed above will be discussed further in the context of the relevant wider literature 

in the Discussion chapter of this thesis. 
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CHAPTER 5: QUANTITATIVE RESULTS 
Quantitative analysis of the patient MDADI data collected for this study allowed study 

Research Questions 2 and 3 to be addressed: 

Research Question 2: What are the results of an exploration of psychometric 

properties of the MDADI on a UK population using Item Response Theory? 

Research Question 3: What are the potential factors which might result in 

differential item functioning? 

The results of the analysis will now be presented. 

5.1 Research Question 2 
As described in the Literature Review and Methods chapters of this thesis, the psychometric 

properties of the MDADI have yet to be analysed quantitatively using IRT statistical 

techniques. Table 25 below summarises aspects of psychometric property analysis of the 

MDADI that are currently lacking in the literature and that the COSMIN framework provides 

guidance for. The IRT based analyses of these parameters will be presented in this chapter. 

COSMIN Parameter Definition 

Structural validity Whether the dimensionality of the construct being measured by a 
PROM is adequately reflected by PROM tool scores 

Internal consistency Whether items that propose to measure the same construct generate 
similar scores – are items interrelated 

Table 25: COSMIN parameters identif ied for MDADI IRT quantitative analysis  

The preceding qualitative analysis highlighted an additional parameter meriting quantitative 

assessment at an MDADI item level: that is, analysis of potential item redundancy in the 

MDADI. IRT analysis provides the opportunity to assess the MDADI at an item level, and to 

identify item redundancy and therefore facilitate the creation of a shorter form of the tool. 

Prior to presentation of MDADI IRT analysis results, demographic data describing the patient 

cohort from whom MDADI data were collected will now be reported. 

5.1.1 Demographic, diagnosis and treatment data 
Anonymised data from 302 patients were included in this quantitative analysis of the MDADI. 

These data represent both pre-treatment and six months post-completion-of-treatment 

swallow outcomes data from a cohort of patients with HNC treated with curative intent at the 

Edinburgh Cancer Centre, Scotland, UK, between 2016 and 2021. 

30.46% of patients were female and 69.54% male, with an age range of 19-89 years and a 

mean age of 61. Scottish Index of Multiple Deprivation (SIMD2020) data were also collected 

for patients as a surrogate for socioeconomic status. SIMD scores represent “the extent to 

which an area is deprived across seven domains: income, employment, education, health, 
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access to services, crime and housing” (Scottish Government, 2020) and range from 1-10 

with a lower score indicating a higher level of relative deprivation. 

Characteristic Value 

Subjects (n) 302 

Gender (%) 
Female 
Male 

 
30.46 
69.54 

Mean age (years) 
Range 

61.29 
19-89 

Working age (%) 
Retirement age or more (%) 

58.28 
41.72 

SIMD (%) 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

 
3.32 
9.97 
12.29 
9.97 
9.90 
11.96 
5.98 
10.63 
7.64 
18.94 

Higher area-level deprivation (SIMD 1-3) 
(%) 
 
Lower area-level deprivation (SIMD 4-10) 
(%) 

25.58 
 
74.42 

Table 26: Demographic characteristics of patient cohort  

For the purposes of later DIF analysis, SIMD was broken down into two groups: higher area-

level deprivation (SIMD 1-3) and lower area-level deprivation (SIMD 4-10). Patients’ ages 

were also categorized into working vs non-working age. Working age for women was taken 

as ≤60y and for men ≤65y, and retirement age or more for women was >60y and for men 

>65y. These data are all summarized in Table 26 above. 

Patients in the cohort all had a diagnosis of primary HNC and received treatment with 

curative intent. 
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Figure 9: Breakdown of location of primary cancer site (%)    Key: PPW = posterior 
pharyngeal wall; RMT = retromolar tr igone; FoM = floor of mouth 

 
As displayed in Figure 9, a range of primary cancer sites are represented, reflecting the 

diversity within the HNC diagnostic group. Oropharynx (tonsil, soft palate, posterior 

pharyngeal wall and base of tongue) cancers together dominated the group at 52.65%. 

Figure 10 shows the distribution of cancer T staging for the patient group. T staging 

constitutes a score of 0-4, with a higher number indicating a larger, more advanced primary 

tumour (Brierley et al., 2017). All T stages were represented in the group, with the most 

common T stage being T2, comprising 33.11% of the group. 
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Figure 10: Cancer T staging 

Table 27 below demonstrates the complexity of treatment options for HNC patients. Patients 

may receive one type of treatment or a combination, including treatments that are 

considered ‘neoadjuvant’ or ‘adjuvant’ to their primary curative treatment. As can be seen 

below, oncological treatment (radiotherapy +/- chemotherapy) was the most common 

primary treatment in the cohort. Radiotherapy treatment varies in intensity, with the ‘Gray’ 

(Gy) unit ionizing radiation dose figures below ranging from 55-75Gy, and treatment length 

ranging from 20-35 ‘fractions’ (i.e., individual treatment sessions). 

Characteristic Value 

Treatment type (Freq.) 
Neoadjuvant chemotherapy 
Primary radiotherapy 
Primary chemoradiotherapy 
Primary surgery 
Adjuvant radiotherapy 
Adjuvant chemoradiotherapy 

 
98 
142 
158 
96 
52 
60 

Number of primary treatment radiotherapy fractions (Freq.) 
20 
25 
30 
33 
35 

 
8 
2 
169 
3 
14 

Primary radiotherapy dose (Gy) (Freq.) 
55 
60 
64 
65 
70 
75 

 
9 
5 
2 
161 
17 
1 

Table 27: Oncological treatment detail  

2.98

26.82

33.11

13.25

22.85

0.99

T stage (% of total patients)

0

1

2

3

4

n/a
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The subgroup of patients who had surgery as their primary treatment modality underwent 

either ENT or maxillofacial surgery, as illustrated in Table 28 below. 11 different types of 

surgery were represented in the cohort. 

Characteristic Value 

Type of surgery (freq.) 
ENT 
Maxillofacial 

 
12 
84 

Type of resection (freq.) 
Wide local excision only 
Hemiglossectomy 
Subtotal glossectomy 
Neck dissection 
Wide local excision with flap reconstruction 
Laser 
Floor of mouth resection 
Mandibulectomy 
Maxillectomy 
Palate resection 
Partial glossectomy 
Unknown 

 
8 
20 
3 
3 
6 
7 
7 
24 
9 
1 
7 
1 

Number of patients requiring flap reconstruction 77 

Table 28: Surgical treatment detail  

Within this group, many patients (n=77/96; 80.2%) who underwent primary surgery required 

surgical tissue flap reconstruction, indicating more extensive surgery with the potential for 

higher functional impact. 

5.1.2 MDADI data 
Within NHS Lothian, SLT clinicians attempt to collect MDADI data with patients receiving 

curative treatment for HNC at pre-treatment and 6 months post completion of treatment 

timepoints. 

MDADI Global and Composite scores 

Table 29 shows the mean and range of MDADI scores, for both the Global (MDADI-G) and 

Composite (MDADI-C) scores, at the two timepoints. The minimum and maximum possible 

scores are 20 and 100 respectively for both MDADI-G and MDADI-C; lower scores represent 

lower dysphagia-related QoL. Six months post-treatment mean MDADI-G and -C scores 

were lower than pre-treatment mean scores. 
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Variables Obs Mean Std. 
Dev. 

Obs 
Min 

Obs 
Max 

Pretreatment MDADI-G  288 86.74 21.46 20 100 

Pretreatment MDADI-C 285 85.99 15.71 23.16 100.00 

6m posttreatment MDADI-
G 

178 74.8 26.56 20 100 

6m posttreatment MDADI-
C 

162 73.09 17.76 28.4 100.00 

Table 29: Mean MDADI-G and -C scores across datapoints 

MDADI subscale data availability 

The MDADI consists of three subscales: emotional, physical and functional, scores for which 

are calculated individually prior to calculating the overall MDADI-C score. Emotional 

subscale scores can range between 6-30, physical between 8-40, and functional between 5-

25. Table 30 below shows a summary of data regarding subscale scores for the MDADI at 

both datapoints for patients where item level data was available. Means and ranges in Table 

30 differ compared with the previous table as a smaller subgroup of patients had subscale 

level data available. 

Variables Obs Mean Std. Dev. Obs 
Min 

Obs 
Max 

Pretreatment 

Emotional 
Physical 

275 
273 

26.04 
33.74 

4.78 
7.33 

6 
8 

30 
40 

Functional 275 22.09 3.69 8 25 
Global 277 87.51 29.68 29 100 
Composite 271 86.25 15.80 23.16 100 

6 months post-treatment 

Emotional 
Physical 
Functional 
Global 
Composite 

148 
147 
146 
146 
145 

22.77 
28.39 
19.55 
74.93 
74.64 

5.47 
7.12 
4.65 
25.92 
16.98 

8 
15 
7 
29 

38.95 

30 
40 
25 
100 
100 

Table 30: Summary of MDADI subscale score data  

As demonstrated in Table 30, more subscale data was available at the pre-treatment 

datapoint than at the 6 months post-treatment datapoint. This is in keeping with this data 

having been collected as part of routine clinical practice: in accordance with Scottish 

Government guidelines, 90% of patients should be seen by an SLT pre-treatment, reflecting 

the higher values. At the 6 month point the NHS Lothian SLT team collect data from as many 

patients as possible within the constraints of busy clinical practice, reflecting the lower 

values. 

Table 30 shows that mean MDADI global, composite and subscale scores are lower at 6 

months post-treatment compared with pre-treatment means. The standard deviation for all 

global and composite scores is large reflecting the variability of these scores across patients 

at both datapoints. 
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MDADI item level data availability 

Item-level data was essential for the IRT quantitative analysis of the MDADI, as this allowed 

analysis of the tool at an item-by-item level. However, item level data must be accessed from 

the original questionnaire filled in by patients, and this was not physically available for all 

patients in the cohort for data collection purposes. Of the overall cohort of 302 patients, 

MDADI item level data was available for 271 patients at pre-treatment and for 145 patients at 

the 6-month post-treatment datapoint. 133 patients had item level data available at both 

datapoints. 

Data error checking 

416 MDADI questionnaires with item level data were available for this analysis. Individual 

questionnaires were located by the author and scores entered into a Microsoft Excel™ 

spreadsheet. Errors in data transfer from clinical records to databases are a known issue 

(Mays and Mathias, 2019). To assess the author’s error rate in transcription from SLT clinical 

records to the research database in this study, the following procedure was carried out. 

Once all item scores for the 416 questionnaires had been inputted, 20% (n=83) were 

rechecked for data input errors. 83 MDADI questionnaires equates to 1660 individual items 

(83x20 items per questionnaire). During the error checking process, three item level errors 

were found, equalling a 0.18% error rate. This compares favourably with manual 

transcription error rates reported in the literature (Hong et al., 2013, Paulsen et al., 2012). 

A separate but related issue is the potential for errors made by clinicians in original MDADI-

C score calculations in the clinical notes accessed for MDADI data. MDADI-C score 

calculation = ((
𝑥

19
) 𝑥20) where 𝑥 = the summation of Likert scores for items 2-20. To monitor 

and correct potential errors, the research database included a formula to automatically 

calculate the MDADI-C score from item level data. This identified 103 errors in clinician 

calculation of MDADI-C scores (=24.76% error rate) which were subsequently corrected by 

the formula prior to quantitative analysis of MDADI-C data. 

Missing data analyses 

The number of patients with MDADI item level data available is lower than that for patients 

who have only a MDADI-G and/or MDADI-C score. This is due to the nature of the 

prospective data collection which occurred as part of routine clinical practice, hence paper 

copies were often disposed of once MDADI-G and -C scores were recorded meaning that 

item-level data was no longer accessible. The descriptive statistics summarising the data 

that were collected do not highlight any markedly unusual situations in terms of demographic 

data and are in keeping with what would be clinically expected across the two datapoints. 



101 
 

Missing data can be a significant issue when assessing the psychometric properties of a 

tool, potentially increasing standard error and biasing estimates of test performance (Kalkan 

et al., 2018). However, as IRT analyses tools at an item level rather than tool level, missing 

item level scores are ignored in IRT models, do not contribute to the analysis and do not 

require to be extrapolated or imputed. 

The results of IRT test- and item-level analysis carried out to answer Research Questions 2 

and 3 will now be presented. 
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5.1.3 Research Question 2 results 

What are the results of an exploration of psychometric properties of the 

MDADI on a UK population using Item Response Theory? 

As proposed in the Methods chapter of this thesis, the IRT quantitative analysis of MDADI 

data in this study will map to parameters set out in the COSMIN tool. Table 31 below 

outlines the analyses which will now be reported, and which aspects of IRT will be used to 

perform these analyses. 

COSMIN 
Parameter 

Definition IRT analysis approach 

Structural 
validity 

Whether the dimensionality of the 
construct being measured by a 
PROM is adequately reflected by 
PROM tool scores 

Proving unidimensionality of overall 
MDADI tool with GRM model fit at both 
datapoints 

Internal 
consistency 

Whether all items are interrelated Calculating Test Information Function 
with standard error of measurement 
data for the overall MDADI tool at both 
datapoints 

Table 31: COSMIN parameters identif ied for MDADI IRT analysis  

The preceding qualitative analysis highlighted the potential for item redundancy in the 

MDADI. Therefore, results of IRT statistical analysis of MDADI item level data to inform 

potential item reduction will also be presented as per Table 32 below: 

Potential item 
level issue 

Rationale IRT analysis approach 

Item 
redundancy 

potential to 
create shorter 
form of the 
MDADI as 
suggested in 
qualitative data 

Taking the approach described by Sekely et al. (2018), 
considering a theoretical approach to item reduction, 
considering the information values of each MDADI item at 
both datapoints 

Table 32: Additional IRT analysis of MDADI item-level data 

IRT analysis 

IRT uses the term ‘latent trait’, commonly termed ‘θ’, to describe the construct being 

assessed by the tool under analysis (Reise et al., 2005). In the case of the MDADI, θ = 

dysphagia-related QoL, where a higher θ value = better dysphagia-related QoL. 

An IRT analysis produces data on different item-level properties. When considering 

responses to each item in a tool, data on three characteristics of items or a whole tool can 

be generated: 

• a = item ‘discrimination’, or ‘slope’ parameter - that is the ability of an item to 

discriminate between respondents with low and high values of θ. 

• b = item ‘difficulty’ or ‘threshold’ parameter – items with a high value of b are only 

endorsed at high levels of θ. 
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• item ‘information’ = a metric that combines item or test discrimination and difficulty. 

5.2 Structural Validity 
The COSMIN study design checklist (Mokkink et al., 2019) states that analysis of structural 

validity is only relevant for PROMs that are based on a ‘reflective’ model, that is “a model in 

which all items are a manifestation of the same underlying construct” (p.9) rather than a 

‘formative model’ which incorporates multiple constructs. Chen et al. (2001) do not use this 

‘reflective/formative’ terminology in their MDADI origin paper. However, they do suggest that 

MDADI-C summated scores calculated from all subscales reflect "better day-to-day 

functioning and better QoL" (p.871); also, they state "the questions within the scale are 

consistently assessing the same issues" (p.875) which suggests the MDADI can be 

considered to be based on a reflective model. 

The COSMIN tool suggests factor analysis as the CTT method, and ‘model fit’ as the IRT 

method, of assessing structural validity. It is of note that Lin et al. (2022) have previously 

proven the unidimensionality of the MDADI via the CTT method of factor analysis. Analysis 

of structural validity with IRT is carried out through analysis of IRT model fit: that is, does the 

IRT analysis support the assertion that the MDADI overall, and its subscales, are 

unidimensional, or reflective, i.e., measuring one construct. 

There are four assumptions made when applying the GRM to the analysis of a tool: that the 

tool is unidimensional, that the GRM is a good ‘fit’ for the data, that items in the tool are 

locally independent, and also ‘monotonic’ (Stover et al., 2019). These factors all provide 

evidence that a tool measures what it purports to measure, i.e., has structural validity. 

As per the COSMIN tool, the structural validity of the MDADI at both datapoints will now be 

analysed with IRT by assessing the fit of the GRM to the tool. 
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Graded Response Model fit testing 

Figure 11: Comparison of model θ to observed θ scores across datapoints  

 

As illustrated by the above figure, there is a pattern of tight fit of model θ to observed θ 

scores on the MDADI at both pre-treatment and 6 months post-treatment datapoints, 

characterised by the close grouping of MDADI-C scores around the ‘expected score’ line on 

the graphs. This confirms the fit of the GRM model and the unidimensionality of the MDADI, 

and therefore its structural validity. Tabulated numeric detail of the Stata™ GRM model fit 

testing results can be viewed in Appendix H. 

5.3 Internal Consistency 
The COSMIN group (Prinsen et al., 2018) define internal consistency as “the degree of 

interrelatedness among the items” (p.1153) within a tool. 

IRT analysis provides ‘graphic representations’ of item and tool properties by producing 

graphs for item-level and tool-level information and characteristics (Jean-Pierre et al., 2014). 

Item Information Functions (IIFs) are IRT graphs which demonstrate the precision and 

information of items. These can be summed to produce a Test Information Function (TIF) 

summating results for all items in a tool or test, enabling visualisation of which θ ranges are 

best covered by the tool with the least standard error of measurement. Standard error 

increases at the extremes of the range where the tool provides less information. 

The COSMIN study design checklist (Mokkink et al., 2019) suggests that IRT analysis of a 

tool’s internal consistency should take the form of considering the tool TIF and Standard 

Error (SE) data for θ. The SE indicates what proportion of information the test is providing is 

true; in the case of the MDADI this is information about dysphagia-related quality of life. 

Higher SE might indicate that more than one construct is being measured, however this 

should not be the case if the MDADI is truly unidimensional as previously discussed. 

The TIFs in Figure 12 below show the MDADI test information and standard error plotted 

against θ for the whole test, at both pre-treatment and 6 months post-treatment datapoints.  
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Figure 12:TIFs for both datapoints  

 

Figure 12 illustrates that at the pre-treatment datapoint, the MDADI provides almost no 

information for θ > 1, with most information in the range of θ = -2 – 0, whereas at 6 months 

post-treatment, this range is closer to -2 - +1. This reflects a potential ceiling effect in the tool 

when used at the pre-treatment stage. As can be seen on the calibration of the Y axes, the 

overall information provided by the MDADI is higher at the pre-treatment datapoint than at 6 

months post-treatment. 

 Standard Error at Test level over different values of θ 

Datapoint θ = -3 θ = -2 θ = -1 θ = 0 θ = 1 θ = 2 θ = 3 

Pre-
treatment 

.3418391 .1066665 .0987697 .1838407 .2464923 .9498423 Not 
estimable 

6 months 
post-
treatment 

.3772944 .1664111 .1274631 .1336228 .2614183 .5677811 .8610921 

Table 33: Summed MDADI Standard Error values 

As demonstrated in Table 33, IRT analysis allows exploration of how a test varies in 

precision over different values of θ. This is a key difference between CTT and IRT, where 

CTT assumes constant SE within a test, but IRT can perform a more nuanced assessment. 

As the pre-treatment and post treatment data are being analysed separately the θ values are 

scaled differently. That is, the θ values at the two time points are not directly comparable. 

θ=0 is the average condition-specific dysphagia-related QoL at that time point. 

When viewed in conjunction with the graphic representation of SE in Figure 12 above, it is 

evident that in comparison with the pre-treatment datapoint, the MDADI has considerably 

lower information and precision at the 6-month post-treatment datapoint than the pre-

treatment datapoint. The TIF shows that at this 6-month post-treatment timepoint the MDADI 

is most precise for a range of θ of approximately -2 to 1. 

At the pre-treatment datapoint there is less variability/SE for higher θ compared with the 6 

months post-treatment datapoint. This is due to a ceiling-type effect as there are many 

patients bunched together at this datapoint with high θ – in keeping with the fact that many 
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patients do not have a dysphagia-related QoL impairment prior to their treatment 

commencing, as they may be asymptomatic or minimally symptomatic. At the 6 months post-

treatment point scores are shifted towards lower θ, as at this point the population has lower 

dysphagia related QoL. SE is lowest for θ of approximately -1 - -2, meaning the test at this 

timepoint is most accurate for negative θ, that is poorer dysphagia-related QoL. 

The IRT analysis indicates the MDADI does not provide information on people with θ>2 in 

the pre-treatment period, so SE is not estimable. That is, the MDADI does not differentiate 

between extremely good and very good dysphagia related QoL in the pre-treatment period. 

In addition to TIF and SE information, the COSMIN user manual also suggests that a 

‘reliability coefficient of estimated latent trait value’ can be calculated to illustrated internal 

consistency (Mokkink et al., 2018). A latent trait value reliability coefficient is an IRT 

equivalent to a CTT Cronbach’s alpha metric. Table 34 below displays these coefficients for 

the current data. These are high values which indicate good internal consistency. 

Datapoint Empirical reliability coefficient value 

Pre-treatment 0.860 

Post-treatment 0.943 

Table 34: MDADI empirical reliabil ity coefficient values  

The more detailed assessment of SE that IRT facilitates, and the complex results presented 

here with respect to the MDADI, show that a tool’s internal consistency measurement is not 

straightforward. The MDADI functions differently at different timepoints and across different 

levels of θ. This would not be apparent with a simple Cronbach’s alpha score alone, which is 

the CTT equivalent to this IRT analysis. CTT analysis therefore misses the nuance 

demonstrated here, that is that tools can vary in their internal consistency across different 

levels of the latent trait being assessed, and at different timepoints in a patient’s healthcare 

journey.  
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5.4 Item redundancy 
An investigation of item redundancy and potential for item reduction was not an a priori plan 

of this study, but rather something that emerged as worth pursuing during the qualitative 

data analysis. As this was the case, following qualitative data analysis I interrogated the 

literature for approaches to item redundancy analysis and the process of item reduction, and 

that of Sekely et al. (2018), discussed in the next section, seemed the most well-considered 

and replicable and was chosen as the model to follow. 

The qualitative data generated by this study identified the total number of items in the 

MDADI as a negative aspect of the tool, impacting on its clinical utility. Therefore, IRT 

analysis of potential item redundancy was carried out to ascertain which items had weaker 

properties and therefore would be ‘top of the list’ if looking to remove items to make a shorter 

tool. In addition, the impact on overall tool information resulting from item removal was 

explored. 

Item information is the focus of this analysis, as both discrimination and difficulty feed into 

this metric. Item information was calculated for MDADI items at both datapoints. Item 

Information Functions (IIFs) illustrate the information each item provides. An example of 

these is given in Figure 13 below: 

Figure 13: IIFs for MDADI item 1 at both datapoints  

 

As demonstrated in Figure 13, the total information for item 1 at the pre-treatment datapoint 

is 11.80, and 10.78 at the 6 months post-treatment datapoint. Table 35 below shows the 

results of all the item information calculations, for both datapoints. 
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 Item information 

Item Pre-treatment % of total test 
information 

6 months post-
treatment 

% of total test 
information 

1 11.80 4.92 10.78 6.33 

2 8.59 3.58 10.12 5.94 

3 7.27 3.03 6.85 4.02 

4 8.50 3.54 5.83 3.42 

5 4.02 1.68 4.05 2.38 

6 10.22 4.26 9.27 5.44 

7 10.09 4.21 9.13 5.36 

8 19.18 8.00 8.80 5.17 

9 9.20 3.84 5.79 3.40 

10 7.50 3.13 3.72 2.18 

11 10.79 4.50 7.63 4.48 

12 15.94 6.65 9.12 5.35 

13 10.75 4.48 4.03 2.36 

14 20.65 8.62 15.87 9.32 

15 5.97 2.49 5.67 3.33 

16 9.25 3.86 6.96 4.09 

17 11.16 4.67 7.43 4.36 

18 31.38 13.09 15.62 9.17 

19 7.23 3.02 4.10 2.41 

20 20.20 8.43 19.57 11.49 

Total 
information 

239.69  170.34  

Table 35: Item information values 

Table 35 demonstrates that individual items within the MDADI have greatly varying 

information values, and that the overall test information differs greatly between datapoints. At 

the pre-treatment datapoint the item information range is 4.02 – 20.65, whilst at the 6 months 

post-treatment datapoint the total information per item range is 3.72 – 19.57. As the table 

indicates that MDADI items provide different levels of information at different timepoints, 

datapoints were examined separately in terms of item profile and candidacy for removal 

when considering item redundancy. 

Empirical vs Theoretical item reduction 

Sekely et al. (2018) suggest consideration of both ‘theory-driven’ and ‘empirically-driven’ 

approaches when choosing items that could be dropped to form a shorter scale. A ‘theory-

driven’ approach maintains the subscale structure of a tool. The rationale for this is that the 

distinction between subscale content was considered sufficiently significant during tool 

inception to incorporate into the scale, and therefore should be maintained. Conversely, an 

’empirically-driven’ approach considers all items across the tool, dropping the weakest items 

irrespective of subscale membership. In an empirically driven approach, it would be 

technically possible to ‘lose’ an entire subscale if the comprising items were found to be 

weaker. 

As previously discussed, the MDADI is divided into 3 separate subscales: emotional, 

physical and functional. Each subscale has a different number of items. Therefore, if taking a 
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theoretical approach aiming to maintain proportional subscale representation, subscales can 

be weighted in terms of overall tool structure, and the number of items allocated accordingly. 

As Table 36 below indicates the items that comprise each subscale, and detail of how many 

items per subscale would be included in a 5-item theoretically driven version of the MDADI, 

weighted by percentage subscale makeup of the overall tool. 

Subscale Item numbers Total % of total No. of items in 5 
item theoretical 

scale 

Emotional 2,5,6,8,12,18 6 31.6 2 

Physical 4,7,10,11,13,16,17,19 8 42.1 2 

Functional 3,9,14,15,20 5 26.3 1 

Table 36: MDADI subscale item ratios  

A 5-item shortened version of the MDADI was generated for comparison with the extant 

literature on potential for MDADI item reduction (Lin et al., 2022). A theory-driven approach 

only was taken given the structure of the MDADI. As previously presented data 

demonstrates that the properties of the MDADI differ between the pre-treatment and 6 

months post-treatment datapoints, item redundancy/removal was considered separately for 

each datapoint. 

Item redundancy – pre-treatment datapoint 

At the pre-treatment datapoint, the ranking of items by total information is as demonstrated 

in Table 37 below. 

 Pre-treatment 

Highest – lowest information 
item rank order 

18, 14, 20, 8, 12, 1, 17, 11, 13, 6, 7, 16, 9, 2, 4, 10, 3, 19, 15, 5 

Table 37: Ranking of MDADI items by total information at pre -treatment datapoint  

The items have been colour-coded to illustrate where items from each subscale fall within 

the ranking: yellow for the Emotional subscale, blue for the Physical subscale and green for 

the Functional subscale. Item 1 is the ‘Global’ question and is not incorporated into any 

subscale. 

Each subscale will now be considered individually with respect to information values for its 

constituent items. 
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Emotional subscale 

Figure 14: Pre-treatment emotional subscale items IIFs comparison  

 

Figure 14 above shows the superimposed IIFs for the items which comprise the emotional 

subscale. It illustrates that items 18, 8 and 12 have the highest discrimination and 

information of the six emotional subscale items. Although item 18 has the highest 

discrimination and information, it covers a narrower range of -θ than other items. Table 38 

below shows the ranking of items by their information values. 

Rank Item Content Information 
value 

1 18 I have low self-esteem because of my swallowing problem 31.38 

2 8 I do not go out because of my swallowing problem 19.18 

3 12 Other people are irritated by my eating problem 15.94 

4 6 I am upset by my swallowing problem 10.22 

5 2 I am embarrassed by my eating habits 8.59 

6 5 I do not feel self-conscious when I eat 4.02 

  Total information 89.33 

Table 38: Pre-treatment emotional subscale sorted by information  
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Physical subscale 
Figure 15: Pre-treatment physical subscale items IIFs comparison  

 

Figure 15 above shows that item 17 has higher information and discrimination than other 

items in the physical subscale at the pre-treatment datapoint, but that it also covers a 

narrower range of difficulty in the -θ range. Table 39 below shows the ranking of items by 

their information values. 

Rank Item Content Information 
value 

1 17 I cannot maintain my weight because of my swallowing problem 11.16 

2 11 People ask me ‘why can’t you eat that?’ 10.79 

3 13 I cough when I try to drink liquids 10.75 

4 7 Swallowing takes great effort 10.09 

5 16 I limit my food intake because of my swallowing difficulty 9.25 

6 4 Swallowing is more difficult at the end of the day 8.50 

7 10 It takes me longer to eat because of my swallowing problem 7.50 

8 19 I feel that I am swallowing a huge amount of food 7.23 

  Total information 75.27 

Table 39: Pre-treatment physical subscale sorted by information  
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Functional subscale 
Figure 16: Pre-treatment functional subscale items IIFs comparison  

 

Figure 16 above shows that items 14 and 20 have higher information and discrimination than 

other items in the functional subscale at the pre-treatment datapoint; however, they both 

cover a narrower range of difficulty in the -θ range. Table 40 below shows the ranking of 

items by their information values. 

Rank Item Content Information 
value 

1 14 My swallowing problems limit my personal and social life 20.65 

2 20 I feel excluded because of my eating habits 20.20 

3 9 My swallowing difficulty has caused me to lose income 9.20 

4 3 People have difficulty cooking for me 7.27 

5 15 I feel free to go out to eat with my friends, neighbours, relatives 5.97 

  Total information 63.29 

Table 40: Pre-treatment functional subscale sorted by information  

Considering the information values presented above for items in each of the subscales, 

taking into account the item ratios, theoretically driven item selection for shortened MDADI 

forms would be as displayed in Table 41 for the pre-treatment datapoint: 

Items 5 item scale 

8 I do not go out because of my swallowing problem  

11 People ask me ‘why can’t you eat that?’ 

14 My swallowing problems limit my personal and social life 

17 I cannot maintain my weight because of my swallowing 
problem 

18 I have low self-esteem because of my swallowing problem 

Table 41: Content of item-reduced MDADI for pre-treatment 
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Item redundancy – 6 months post-treatment datapoint 
At the 6 months post-treatment datapoint, the ranking of MDADI items in terms of total 

information is as displayed in Table 42: 

 6 months post-treatment 

Highest – lowest information 
item rank order 

20, 14, 18, 1, 2, 6, 7, 12, 8, 11, 17, 16, 3, 4, 9, 15, 19, 5, 13, 10 

Table 42: Ranking of MDADI items by total information at 6 months post -treatment 
datapoint 

The items have been colour-coded to illustrate where items from each subscale fall within 

the ranking: yellow for the Emotional subscale, blue for the Physical subscale and green for 

the Functional subscale. Item 1 is the ‘Global’ question and is not incorporated into any 

subscale. 

Each subscale will now be considered individually with respect to information values for its 

constituent items. 

Emotional subscale 

Figure 17: 6-month post-treatment emotional subscale items IIFs comparison 

 

Figure 17 above shows that item 18 has higher information and discrimination than other 

items in the emotional subscale at the 6 months post-treatment datapoint. Item 5 has 

considerably lower information and discrimination than other items in this subscale at this 

datapoint, although it covers a wider range of θ than other items, particularly with respect to 

+θ values in comparison with item 18. Table 43 below shows the ranking of items by their 

information values. 
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Rank Item Content Information 
value 

1 18 I have low self-esteem because of my swallowing problem 15.62 

2 2 I am embarrassed by my eating habits 10.12 

3 6 I am upset by my swallowing problem 9.27 

4 12 Other people are irritated by my eating problem 9.12 

5 8 I do not go out because of my swallowing problem 8.80 

6 5 I do not feel self-conscious when I eat 4.05 

  Total information 56.98 

Table 43: 6 months post-treatment emotional subscale sorted by information  

Physical subscale 

Figure 18 below shows that items 19, 10 and 13 have considerably lower information and 

discrimination than other items in the physical subscale at the 6-month post-treatment 

datapoint. Item 7 has the highest information of all items. Items 7, 16 and 17 cover a 

narrower range of θ than other items. 

Figure 18: 6-month post-treatment physical subscale items IIFs comparison  

 

Table 44 below shows the ranking of items by their information values. 

Rank Item Content Information 
value 

1 7 Swallowing takes great effort 9.13 

2 11 People ask me ‘why can’t you eat that?’ 7.63 

3 17 I cannot maintain my weight because of my swallowing problem 7.43 

4 16 I limit my food intake because of my swallowing difficulty 6.96 

5 4 Swallowing is more difficult at the end of the day 5.83 

6 19 I feel that I am swallowing a huge amount of food 4.10 

7 13 I cough when I try to drink liquids 4.03 

8 10 It takes me longer to eat because of my swallowing problem 3.72 

  Total information 48.83 

Table 44: 6 months post-treatment physical subscale sorted by information  
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Functional subscale 

Figure 19: 6-month post-treatment functional subscale items IIFs comparison  

 

Figure 19 above shows that items 14 and 20 have higher information and discrimination than 

other items in the functional subscale at the 6 months post-treatment datapoint. Items 14 

and 20 cover a narrower range of θ than other items in this subscale at this datapoint. 

Table 45 below shows the ranking of items by their information values. 

Rank Item Content Information 
value 

1 20 I feel excluded because of my eating habits 19.57 

2 14 My swallowing problems limit my personal and social life 15.87 

3 3 People have difficulty cooking for me 6.85 

4 9 My swallowing difficulty has caused me to lose income 5.79 

5 15 I feel free to go out to eat with my friends, neighbours, relatives 5.67 

  Total information 53.75 

Table 45: 6 months post-treatment functional subscale sorted by information  

Taking into account the item ratios, theoretically driven item selection for a shortened MDADI 

form would be as follows for the 6-month post-treatment datapoint: 

Items 5 item scale 

2 I am embarrassed by my eating habits 

7 Swallowing takes great effort 

11 People ask me ‘why can’t you eat that?’ 

18 I have low self-esteem because of my swallowing 
problem 

20 I feel excluded because of my eating habits 

Table 46: Content of item-reduced MDADI for 6 months post-treatment 
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Summary of theoretically driven MDADI shortforms 

Table 47 below outlines the results of MDADI item reduction taking a theoretical approach, 

for both datapoints, based on item information scores for the 19 MDADI composite items. 

The highest scoring items from each subscale as per the above ratio weightings were 

selected. Items are presented in numerical order rather than ranking. 

Scale 
length 

Pre-
treatment 

Sum of 
information 

% 
Information 
of test total 

6m post-
treatment 

Sum of 
information 

% 
Information 
of test total 

5 item 
theoretical 

8, 11, 14, 
17, 18 

93.16 40.88% 2, 7, 11, 18, 
20 

62.07 38.90% 

Table 47: 5 item ‘theoretical ’ MDADI across datapoints 

As demonstrated in Table 47, there are differences across timepoints for proposed scale 

content providing evidence for using different versions of the MDADI at pre-treatment and 

post-treatment timepoints. 

In terms of retained test information content, the 5-item scales retain a greater proportion of 

information than their proportion of items, that is, 25% of total items provide more than 25% 

test information. 

For this study, final suggestions for item redundancy/removal will be presented later in this 

section, following presentation of data concerning DIF. At that point, results of qualitative and 

quantitative data analysis will be synthesised to generate overall recommendations for 

MDADI item reduction.
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5.5 Research Question 3 

What are the potential factors which might result in differential item 

functioning? 

The COSMIN tool, in the section considering ‘measurement invariance’, encourages 

statistical assessment of Differential Item Functioning (DIF) when using IRT methods 

(Mokkink et al., 2019). IRT allows individual items within a tool to be analysed for DIF, that is 

whether respondents with the same level of θ respond differently to a specific item due to the 

influence of other variables or characteristics. The qualitative data generated in this study 

indicated that there was potential for DIF in multiple items of the MDADI. 

5.5.1 Identification of variables potentially associated with DIF 
The preceding qualitative analysis generated data that informed and drove analysis of DIF in 

the MDADI. Firstly, group characteristics/variables that might result in DIF were identified by 

questionnaire respondents. These were coded as such in NVIVO™; for DIF analysis the 

NVIVO datafile was revisited to ensure all items identified as being potential sources for DIF 

were included in the analysis. In total, 6 MDADI items were flagged as being potential 

sources of DIF: items 2, 3, 8, 9, 18 and 20. 

The variables identified by respondents as being potential sources of DIF were: 

• sex: the patient’s sex might influence their response 

• age: whether the patient was of working age or not might influence their response 

• socioeconomic status: the patient’s socioeconomic status might influence their 

response 

Table 48 below displays the specific items flagged as potentially susceptible to DIF in the 

qualitative analysis, with quotes from questionnaire respondents evidencing this selection, 

and how these variables were coded for the quantitative DIF analysis. 
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Variable Items investigated for DIF with qualitative rationale Variable coding 

Sex 2 
 

I am embarrassed by my eating habits 

“Usually only finding an impact for ladies or those 
who actively engage in social eating. Many of our 
male patients do not report feelings of 
embarrassment” (Respondent 15) 

Male 
Female 

18 I have low self-esteem because of my swallowing 
problem 

“Difficult question and not well received by the 
"blokes" on our caseload, many of whom do not 
actively discuss mood/self-esteem with their 
therapists” (Respondent 15) 

20 I feel excluded because of my eating habits 

“Can be helpful, for women especially” (Respondent 
4) 

Age 9 My swallowing difficulty has caused me to lose 
income 

“The predominance of over 60s or 65s in the HNC 
population tends to make this item slightly less 
relevant.” (Respondent 12) 

“Not relevant to retired patients or patients who don't 
work?” (Respondent 20) 

“Not always relevant for patients who have retired or 
on benefits.” (Respondent 22) 

“useful for working age” (Respondent 29) 

Working age 
(≤60y for females, 
≤65y for males) 
 
Retirement age or 
more 
(>60y for females, 
>65y for males) 
 

Socioeconomic 
status 

3 People have difficulty cooking for me 

“This varies in relevance, depending on socio 
economic background.” (Respondent 22) 

SIMD used as a 
surrogate for 
socioeconomic 
status 
 
SIMD 1-3 = higher 
area-level 
deprivation 
SIMD 4-10 =lower 
area-level 
deprivation 

8 I do not go out because of my swallowing 
problem 

“Can see the potential use but does not often 
highlight difficulties in our clinical caseload who often 
cannot afford to eat out” (Respondent 15) 

Table 48: Items investigated for DIF with qualitative data rationale  

5.5.2 DIF analysis 
The presence of DIF was analysed for these six items at both the pre-treatment and 6-

months post-treatment datapoints as per the guidance in the Stata IRT manual (Stata Press, 

2021). This analysis allows for calculation of whether item discrimination and difficulty differ 

significantly between identified groups. This potential difference can be visually represented 

by Item Characteristic Curves (ICCs), and they have been included in the following analysis 

for illustration. In addition, a likelihood-ratio test of significance, to indicate whether any 

difference found between groups reaches statistical significance, has been calculated and 
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presented. Statistical significance was taken as p≤0.05 for these analyses. What follows are 

the results for DIF analysis for items 2, 3, 8, 9, 18 and 20 of the MDADI, grouped by pre-

treatment and 6 months post-treatment datapoints. 

Pre-treatment datapoint 

SIMD 

Item 3 

Figure 20: ICC for item 3 pre-treatment 

 
As illustrated in Figure 20, when analysed by the two different SIMD groupings of 1-3 and 4-

10, responses to item 3 can be seen to differ. 

The results of the likelihood ratio test for item 3 demonstrating DIF = 26.84, with p<0.001. 

Therefore, the null hypothesis of no DIF for item 3 at the pre-treatment datapoint can be 

rejected. The conclusion can therefore be made that item 3 of the MDADI at the pre-

treatment datapoint exhibits DIF for the variable of SIMD category. 
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Item 8 

Figure 21: ICC for item 8 pre-treatment 

 

Figure 21 demonstrates the difference in responses to item 8 between the two SIMD groups. 

The result of the likelihood ratio test for item 8 demonstrating DIF = 17.77 with p=0.0014. 

Therefore, the null hypothesis of no DIF for item 8 at the pre-treatment datapoint can be 

rejected. The conclusion can therefore be made that item 8 of the MDADI at the pre-

treatment datapoint exhibits DIF for the variable of SIMD category. 
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Age 

Item 9 

Initial DIF analysis for item 9 failed, as for patients with ‘age_cat=1’ (i.e., non-working age), 

there were no item-level scores of <3 for this item. This then meant that location parameter b 

(i.e., difficulty) for categories 1 and 2 was not estimable for the group age_cat=1. The DIF 

analysis therefore failed because there is no comparison for the values obtained for 

age_cat=0. To overcome this issue, the analysis was re-run with the 7 cases where item 9 is 

scored as 1 or 2 dropped. It is important to note that taking this course underestimates the 

amount of DIF in item 9 as the most extreme cases have been dropped. 

Figure 22: ICC for item 9 pre-treatment 

 

Figure 22 depicts the differences in responses between the two age groups analysed. The 

figure displays the results for the whole group rather than the reduced analysis group, and 

illustrates the issue described above: there are more lines plotted for patients of working 

age, as no patient of retirement age or more endorsed ‘strongly agree’ or ‘agree’ on this item 

(“My swallowing difficulty has caused me to lose income”) at this datapoint. 

The result of the likelihood ratio test for item 9 demonstrating DIF = 10.61, with p=0.014. 

Therefore, the null hypothesis of no DIF for item 9 at the pre-treatment datapoint can be 

rejected. The conclusion can therefore be made that item 9 of the MDADI at the pre-

treatment datapoint exhibits DIF for the variable of working vs non-working age, and that 
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given the nature of the analysis, the true extent of DIF for the item will be higher than 

calculated here. 

Sex 

Item 2 

Figure 23: ICC for item 2 pre-treatment 

 

Figure 23 highlights the difference in responses between the male and female groups for 

item 2 pre-treatment. 

The result of the likelihood ratio test for item 2 demonstrating DIF = 15.14, with p=0.0098. 

Therefore, the null hypothesis of no DIF for item 2 at the pre-treatment datapoint can be 

rejected. The conclusion can therefore be made that item 2 of the MDADI at the pre-

treatment datapoint exhibits DIF for the variable of sex.  
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Item 18 

Figure 24: ICC for item 18 pre-treatment 

 

Figure 24 illustrates the difference in responses between the male and female groups for 

item 18 pre-treatment. 

The results of the likelihood ratio test for item 18 demonstrating DIF = 27.09, with p<0.01. 

Therefore, the null hypothesis of no DIF for item 18 at the pre-treatment datapoint can be 

rejected. The conclusion can therefore be made that item 18 of the MDADI at the pre-

treatment datapoint exhibits DIF for the variable of sex.  
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Item 20 

Figure 25: ICC for item 20 pre-treatment 

 

Figure 25 shows the difference in group responses between males and females for item 20 

pre-treatment. 

The results of the likelihood ratio test for item 20 demonstrating DIF = 12.18, with p=0.0324. 

Therefore, the null hypothesis of no DIF for item 20 at the pre-treatment datapoint can be 

rejected. The conclusion can therefore be made that item 20 of the MDADI at the pre-

treatment datapoint exhibits DIF for the variable of sex. 
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6 months post-treatment datapoint 

Results will now be presented for DIF analyses of the same selection of items, this time at 

the 6-month post-treatment datapoint. 

SIMD 

Item 3 

Figure 26: ICC for item 3 at 6 months post-treatment 

 

Figure 26 demonstrates that there is some difference between socioeconomic groups for 

responses to item 3 at the 6 months post-treatment datapoint. 

The results of the likelihood ratio test for item 3 demonstrating DIF = 5.52 with p=0.3552. 

Therefore, the null hypothesis of no DIF for item 3 at the 6 months post-treatment datapoint 

must be accepted. The conclusion can therefore be made that item 3 of the MDADI at the 6 

months post-treatment datapoint does not exhibit DIF for the variable of socioeconomic 

status. 
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Item 8 

Figure 27: ICC for item 8 at 6 months post-treatment 

 

The preceding figure depicts the ICC curves for responses to item 8 at the 6 months post-

treatment datapoint, by socioeconomic group. 

The results of the likelihood ratio test for item 8 demonstrating DIF = 3.19 with p=0.6706. 

Therefore, the null hypothesis of no DIF for item 8 at the 6 months post-treatment datapoint 

must be accepted. The conclusion can therefore be made that item 8 of the MDADI at the 6 

months post-treatment datapoint does not exhibit DIF for the variable of socioeconomic 

status. 
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Age 

Item 9 

Figure 28: ICC for item 9 at 6 months post-treatment 

 

Figure 28 demonstrates the ICC curves for responses to item 9 at the 6-months post-

treatment datapoint. 

The results of the likelihood ratio test for item 9 demonstrating DIF for the variable of age = 

19.16 with p=0.0007. Therefore, the null hypothesis of no DIF for item 9 at the 6 months 

post-treatment datapoint can be rejected. The conclusion can therefore be made that item 9 

of the MDADI at the 6 months post-treatment datapoint exhibits DIF for the variable of age. 
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Sex 

Item 2 

Figure 29: ICC for item 2 at 6 months post-treatment 

 

Figure 29 displays the ICC curves for responses to item 2 at the 6 months post-treatment 

datapoint. 

The results of the likelihood ratio test for item 2 demonstrating DIF = 3.73 with p=0.5893. 

Therefore, the null hypothesis of no DIF for item 2 at the 6 months post-treatment datapoint 

must be accepted. The conclusion can therefore be made that item 2 of the MDADI at the 6 

months post-treatment datapoint does not exhibit DIF for the variable of sex. 
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Item 18 

Figure 30: ICC for item 18 at 6 months post-treatment 

 

Figure 30 illustrates the different ICC curves for responses to item 18 at the 6 months post-

treatment datapoint, grouped by sex. 

The results of the likelihood ratio test for item 18 demonstrating DIF = 47.55 with p=0.0000. 

Therefore, the null hypothesis of no DIF for item 18 at the 6 months post-treatment datapoint 

can be rejected. The conclusion can therefore be made that item 18 of the MDADI at the 6 

months post-treatment datapoint exhibits DIF for the variable of sex.  
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Item 20 

Figure 31: ICC for item 20 at 6 months post-treatment 

 

Figure 31 shows the ICC curves for responses to item 20 at the 6 months post-treatment 

datapoint, grouped by sex. 

The results of the likelihood ratio test for item 20 demonstrating DIF = 9.88 with p=0.0787. 

Therefore, the null hypothesis of no DIF for item 20 at the 6 months post-treatment datapoint 

must be accepted. The conclusion can therefore be made that item 20 of the MDADI at the 6 

months post-treatment datapoint does not exhibit DIF for the variable of sex. 
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5.5.3 DIF analysis summary 
Table 49 below summarises the results of the DIF analyses conducted for items 2, 3, 8, 9, 

18 and 20 of the MDADI at both the pre-treatment and 6 months post-treatment datapoints. 

Datapoint Variable Item Exhibits DIF? P value 

Pretreatment Socioeconomic 
status 

3 Yes 0.0000 

8 Yes 0.0014 

Age 9 Yes 0.014 

Sex 2 Yes 0.0098 

18 Yes 0.0000 

20 Yes 0.0324 

6 months post-
treatment 

Socioeconomic 
status 

3 No 0.3552 

8 No 0.6706 

Age 9 Yes 0.0007 

Sex 2 No 0.5893 

18 Yes 0.0000 

20 No 0.0787 

Table 49: Summary of DIF analysis results  

At the pre-treatment datapoint, all items identified by questionnaire respondents as 

potentially subject to subgroup differences were proven to be so under DIF analysis. This 

constitutes more than a quarter of total MDADI items being subject to DIF at this timepoint. 

At the 6 months post-treatment datapoint, two of the six items identified as being potentially 

subject to DIF were shown to be so (10% of total MDADI items). 

When looking at the presence of DIF within MDADI subscales, the following is noted by 

datapoint. 

Pre-treatment datapoint: 

At this timepoint, the emotional subscale contains 50% (3/6) of items with DIF, the physical 

subscale does not contain items with DIF, and the functional subscale contains 60% (3/5) 

items with DIF. This is illustrated in the following Tables 50, 51 and 52; items with DIF are 

highlighted in grey. 

Information 
Rank 

Item Content Information 
value 

DIF variable 

1 18 I have low self-esteem because of my 
swallowing problem 

31.38 Sex 

2 8 I do not go out because of my swallowing 
problem 

19.18 Socioeconomic 
status 

3 12 Other people are irritated by my eating 
problem 

15.94 - 

4 6 I am upset by my swallowing problem 10.22 - 

5 2 I am embarrassed by my eating habits 8.59 Sex 

6 5 I do not feel self-conscious when I eat 4.02 - 

Table 50: Pre-treatment emotional subscale indicating DIF 
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Information 
Rank 

Item Content Information 
value 

1 17 I cannot maintain my weight because of my swallowing 
problem 

11.16 

2 11 People ask me ‘why can’t you eat that?’ 10.79 

3 13 I cough when I try to drink liquids 10.75 

4 7 Swallowing takes great effort 10.09 

5 16 I limit my food intake because of my swallowing difficulty 9.25 

6 4 Swallowing is more difficult at the end of the day 8.50 

7 10 It takes me longer to eat because of my swallowing 
problem 

7.50 

8 19 I feel that I am swallowing a huge amount of food 7.23 

Table 51: Pre-treatment physical subscale indicating DIF 

Information 
Rank 

Item Content Information 
value 

DIF variable 

1 14 My swallowing problems limit my personal 
and social life 

20.65 - 

2 20 I feel excluded because of my eating 
habits 

20.20 Sex 

3 9 My swallowing difficulty has caused me to 
lose income 

9.20 Age 

4 3 People have difficulty cooking for me 7.27 Socioeconomic 
status 

5 15 I feel free to go out to eat with my friends, 
neighbours, relatives 

5.97 - 

Table 52: Pre-treatment functional subscale indicating DIF 

6 months post-treatment datapoint 

At the 6 months post-treatment datapoint, the emotional subscale contains one item with DIF 

constituting 16.67% of the subscale (item 18, DIF for sex). No items in the physical subscale 

contain DIF, and the functional subscale contains one item with DIF constituting 20% of the 

subscale (item 9, DIF for age). This is illustrated in the following Tables 53, 54 and 55; items 

with DIF are highlighted in grey. 

Information 
Rank 

Item Content Information 
value 

DIF variable 

1 18 I have low self-esteem because of my 
swallowing problem 

15.62 Sex 

2 2 I am embarrassed by my eating habits 10.12 - 

3 6 I am upset by my swallowing problem 9.27 - 

4 12 Other people are irritated by my eating 
problem 

9.12 - 

5 8 I do not go out because of my swallowing 
problem 

8.80 - 

6 5 I do not feel self-conscious when I eat 4.05 - 

Table 53: 6 months post-treatment emotional subscale indicating DIF 
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Information 
Rank 

Item Content Information 
value 

1 7 Swallowing takes great effort 9.13 

2 11 People ask me ‘why can’t you eat that?’ 7.63 

3 17 I cannot maintain my weight because of my swallowing 
problem 

7.43 

4 16 I limit my food intake because of my swallowing difficulty 6.96 

5 4 Swallowing is more difficult at the end of the day 5.83 

6 19 I feel that I am swallowing a huge amount of food 4.10 

7 13 I cough when I try to drink liquids 4.03 

8 10 It takes me longer to eat because of my swallowing problem 3.72 

Table 54: 6 months post-treatment physical subscale indicating DIF 

Information 
Rank 

Item Content Information 
value 

DIF 
variable 

1 20 I feel excluded because of my eating habits 19.57 - 

2 14 My swallowing problems limit my personal and 
social life 

15.87 - 

3 3 People have difficulty cooking for me 6.85 - 

4 9 My swallowing difficulty has caused me to lose 
income 

5.79 Age 

5 15 I feel free to go out to eat with my friends, 
neighbours, relatives 

5.67 - 

Table 55: 6 months post-treatment functional subscale indicating DIF 

This analysis shows that DIF results vary across datapoints, adding further weight to the 

concept that the MDADI behaves differently depending on when in a patient’s cancer journey 

it is used, as evidenced in the results of Research Question 2 in this thesis. How the 

presence of DIF identified can contribute to the process of item reduction will be 

demonstrated in the next chapter of this thesis. 
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CHAPTER 6: SYNTHESIS OF QUALITATIVE AND 

QUANTITATIVE RESULTS 
Synthesis of qualitative and quantitative data generated by Research Questions 1-3 provides 

suggestions for formation of shortened versions of the MDADI that have improved validity 

and clinical utility, for the different timepoints of pre-treatment and 6 months post-treatment. 

The quantitative results of item information-lead analysis will now be integrated with 

quantitative results from the DIF analysis, along with qualitative results from clinicians 

concerning the clinical utility of specific items, to inform a process of item reduction. 

6.1 Synthesising item information and DIF data 

Table 56 summarises the originally proposed theoretical versions of the short-form MDADIs 

for both timepoints, based on item information and subscale ratios as previously presented. 

Question 1 of the MDADI is not included in the calculations as this is a separate, global item. 

Scale length Pre-treatment 6m post-treatment 

5 item 
theoretical 

8, 11, 14, 17, 18 2, 7, 11, 18, 20 

Table 56: Theoretical MDADI shortforms 

To facilitate consideration of how DIF might affect the suggested items for inclusion in 

MDADI short forms, Table 57 shows items ranked in order by information value but also 

highlighted for presence of DIF where applicable: 

 Pre-treatment 

Highest – lowest information 
item rank order 

18, 14, 20, 8, 12, 1, 17, 11, 13, 6, 7, 16, 9, 2, 4, 10, 3, 19, 15, 5 

 6 months post-treatment 

Highest – lowest information 
item rank order 

20, 14, 18, 1, 2, 6, 7, 12, 8, 11, 17, 16, 3, 4, 9, 15, 19, 5, 13, 10 

Table 57: Ranking of MDADI items by total information at both datapoints; items 
highlighted in grey have DIF 

When viewed in this manner, it becomes evident that 3 out of the top 5 items as ranked by 

information display DIF at the pre-treatment datapoint, and 1 out of 5 for the 6 months post-

treatment datapoint. 

The DIF results presented above add an extra dimension when considering how to form a 

shortened version of the MDADI. In the literature, items shown to be subject to DIF are often 

considered for removal from tools (Jones, 2019). In the case of this study, as length of the 

MDADI has been highlighted in the qualitative data as an issue, it makes sense to use 

presence of DIF in particular items as an additional way of providing candidate items for 

removal from a shortened version of the tool. If the items highlighted in grey in Table 57 

above are removed from consideration, further decisions need to be made about potential 

item substitutions in their place. 
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For the purposes of this study, given the clinical focus and the fact that the MDADI was 

originally designed to consider and represent different facets of dysphagia related QoL, in 

the following synthesis I have attempted to continue as much of a ‘theoretical’ approach as 

possible: that is, trying to maintain some sort of proportional subscale representation when 

suggesting shortened versions of the MDADI. 

6.2 Additional qualitative data for integration 

Qualitative data analysis indicated that the MDADI tool is overly long; this has been 

addressed mathematically in this thesis, through the process of considering item reduction. 

In conjunction with mathematical analyses of tool length reduction by considering item 

information, and then item DIF, multiple items across all subscales were also flagged by 

questionnaire respondents as having potential content overlap with others, as demonstrated 

in Table 58: 

Item number Potential overlap- item number(s) 

6 2, 5 

8 14 

10 16 

11 2 

14 1 

15 8 

18 2,5 

19 7 

Table 58: Items suggested for elision or removal; Key: Emotional = pink, Physical = 
green, Functional = blue 

Clinicians made the argument that these overlapping items could be considered for removal 

from the tool; therefore, these suggestions will be incorporated into the following data 

integration. 

6.3 Integrated MDADI short form suggestions 

Pre-treatment datapoint 

The original theoretical 5-item pre-treatment scale was suggested as containing items 8, 11, 

14, 17 and 18. However, items 8 and 18 have been shown to be subject to DIF. As items 8 

and 18 are both from the emotional subscale, the remaining items from that subscale with 

the highest information values (12 and 6) could be substituted in their place to maintain the 

subscale ratio, giving a 5-item scale of items 6, 11, 12, 14 and 17. When referring to Table 

58 above, none of these items have conflicts in terms of clinician-suggested content overlap. 

Table 59 therefore presents this study’s final suggestion for a 5-item shortform MDADI for 

pre-treatment use: 
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5 item pre-treatment MDADI shortform 

Items Content 

6 I am upset by my swallowing problem 

11 People ask me ‘why can’t you eat that?’ 

12 Other people are irritated by my eating problem 

14 My swallowing problems limit my personal and social life 

17 I cannot maintain my weight because of my swallowing problem 

Table 59: Integrated 5 item shortform MDADI for pre-treatment use; Key: Emotional = 
pink, Physical = green, Functional = blue  

6 months post-treatment datapoint 

The original theoretical 5-item shortform MDADI for the 6 months post-treatment timepoint 

comprised items 2, 7, 11, 18 and 20. However, item 18 at this timepoint has been shown to 

be subject to DIF; in addition, clinicians flagged items 2 and 6 and 2 and 11 as being 

potentially too similar in content; therefore, as this is the case, I suggest that item 2 should 

be removed. 

As both items 2 and 18 are part of the emotional subscale, the items with the next-highest 

information scores from this subscale could be substituted in their stead to maintain the 

subscale ratio: this would be items 6 and 12. This then would give a 6-month post-treatment 

5-item MDADI shortform as comprising items 6, 7, 11, 12 and 20: 

5 item 6 months post-treatment MDADI shortform 

Item Content 

6 I am upset by my swallowing problem 

7 Swallowing takes great effort 

11 People ask me ‘why can’t you eat that?’ 

12 Other people are irritated by my eating problem 

20 I feel excluded because of my eating habits 

Table 60: Integrated 5 item shortform MDADI for 6 months post -treatment use; Key: 
Emotional = pink, Physical = green, Functional = blue  

6.4 Additional clinical utility considerations 

Some issues with the clinical utility of the MDADI tool have been addressed in the above 

synthesis, as they lend themselves to feeding into quantitative analysis. 

However, in the qualitative data Theme seven: “Not quite where we need it to be”, another 

item-specific issue was also raised: that of item wording. Clinician respondents suggested 

changes to nine items that were considered to have overly negative wording: items 6, 8, 10, 

11, 12, 14, 16, 17 and 18. 

This impacts on the pre-treatment 5 item MDADI: all included items (6, 11, 12, 14 and 17) 

were highlighted as having problematic wording. The inconsistency in use of ‘swallowing’ 

versus ‘eating’ is particularly evident when looking at the item content in this version. The 6-

month post-treatment 5 item version comprising items 6, 7, 11, 12 and 20 also contains 

three of these problematic items (60%). 
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Rewording items would be a significant undertaking in terms of content re-development and 

then psychometric testing of the amended items; therefore, the above data have not been 

incorporated into the suggested content for the MDADI shortforms. However, it should be 

noted that in addition to the issue of item wording, tool layout and scoring as flagged by 

questionnaire respondents would also require to be addressed with any alternative version 

of the MDADI produced. These additional issues with MDADI content cannot be addressed 

mathematically and this will be considered in the discussion section of this thesis. 
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6.5 Summary of qualitative and quantitative analyses results 

Analysis of the MDADI via qualitative and quantitative methods has produced a wealth of 

data about the strengths and weaknesses of the tool. 

Qualitative data generated via an online questionnaire of UK-based SLTs working with 

people with HNC provided rich information regarding the content validity and clinical utility of 

the MDADI. The MDADI is considered to be a useful adjunct to clinical practice with this 

patient caseload, however significant issues with its content validity and clinical utility were 

highlighted, all of which impact negatively on its use with patients. 

The a priori clinical utility criteria developed from a review of the literature were found to 

have validity in that the categories chosen were also flagged as having clinical significance 

in the inductive qualitative analysis. Two additional clinical utility parameters were also 

identified from the qualitative data. 

Quantitative analysis provided novel IRT data on the psychometric aspects of structural 

validity and internal consistency of the MDADI. The MDADI was shown to have structural 

validity and good internal consistency, although internal consistency was shown to vary 

across levels of θ, and datapoints, with a potential ceiling effect at the pre-treatment 

datapoint. 

Age, sex and socioeconomic status identified as potential-DIF causing variables in the 

qualitative data were confirmed as such on IRT analysis. Six MDADI items at pre-treatment, 

and two items at 6 months post-treatment, were found to be subject to DIF. 

Analysis of qualitative and quantitative data enabled synthesis of shortened versions of the 

MDADI that would meet clinicians’ suggestions of improved clinical utility and provide an 

opportunity to exclude items with poorer information values (higher SE), DIF, or reduced 

content validity. Due to the difference in results between datapoints, pre-treatment and post-

treatment MDADI shortform versions were suggested. 

Fusion of the qualitative and quantitative data produces a complex picture of the MDADI; the 

results will be explored in the context of the literature in the next chapter. 
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CHAPTER 7: DISCUSSION AND CRITIQUE OF STUDY 

What follows is a discussion of how the results presented in Chapters Four, Five and Six 

answer the research questions posed in this thesis, and how these results relate to the wider 

context of the published literature. This contextual siting of the study results will be followed 

by a critique of the study’s quality. 

7.1 Revisiting the study aims and research questions 

This study has fulfilled the aim of analysing and evaluating the MD Anderson Dysphagia 

Inventory on a UK-based population. The key findings with respect to the research questions 

are summarised below. 

7.1.1 Summary of key findings 

What is the content validity and clinical utility of the MD Anderson Dysphagia 

Inventory from a SLT perspective? 

The results of this qualitative analysis of data from UK clinicians indicate that, whilst the 

MDADI is routinely used in clinical HNC SLT practice in the UK and has potential to be a 

helpful adjunct to clinical assessment, there are significant issues with its content validity and 

clinical utility. 

What are the results of an exploration of the psychometric properties of the MDADI on 

a UK population using Item Response Theory? 

Analysis confirmed the structural validity of the MDADI in terms of adequate fit with the 

Graded Response Model, as per COSMIN guidance. 

IRT analysis shows that the MDADI’s internal consistency varies within the tool by item and 

across datapoints in terms of both Standard Error (SE) and levels of θ. 

What are the potential factors which might result in Differential Item Functioning? 

Qualitative data indicated variables sex, age and socioeconomic status were worthy of 

investigation for the presence of DIF. IRT analysis showed that at the pre-treatment 

datapoint, MDADI items 3 and 8 are subject to DIF by the variable of socioeconomic status, 

item 9 is subject to DIF by the variable of working age, and items 2 and 18 are subject to DIF 

by the variable of sex (25% of total items). At the 6 months post-treatment datapoint, item 9 

is subject to DIF by the variable of working age, and item 18 is subject to DIF by the variable 

of sex (10% of total items). 
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Synthesis of a shortform MDADI integrating qualitative and quantitative results 

Whilst this was not an a priori objective of this study, during the process of data collection 

and analysis it became clear that making suggestions for item reduction, resulting in a 

recommendation for a shortened version of the MDADI, would be a relevant and important 

additional output. Qualitative and quantitative results were synthesised to produce a 

recommendation for 5-item MDADI shortforms for use at the pre-treatment and 6 months 

post-treatment stages. Additional issues with item wordings were flagged which impacted on 

the content validity and clinical utility of items even within these shortforms. 

Combined qualitative and quantitative analysis of the MDADI is a novel approach that has 

not previously been presented in the literature, either regarding the MDADI or any other 

dysphagia PROM. The in-depth analysis of the MDADI taken by the current study has 

generated complex results which have significant implications for both SLT clinical practice, 

and wider HNC research practice. 

Discussion of these results in the context of the extant literature will now follow. 

7.2 Research Question 1 

What is the content validity and clinical utility of the MD Anderson 

Dysphagia Inventory from a UK SLT perspective? 

To date, there is no published literature exploring the content validity or clinical utility of the 

MDADI, and this study is the first to have investigated these areas. The results of this study 

corroborated the need for a dedicated outcomes tool considering swallowing related QoL in 

patients with HNC as an adjunct to clinical SLT practice, but also highlighted the 

shortcomings of the MDADI with respect to both its content validity and clinical utility. 

The qualitative analysis performed in this study generated data that speak to both the 

content validity and clinical utility of the MDADI. Concepts of content validity and clinical 

utility share some commonalities. Where appropriate, related clinical utility parameters that 

relate specifically to, or overlap with, the MDADI’s content validity, will be discussed first in 

tandem with the specific qualitative Themes 1, 4, 6 and 7. As Themes 2 and 5 relate more 

specifically to clinical utility, they will be discussed in the subsequent section. 

An aside about research vs clinical use of PROM tools 

Investigating the MDADI from the perspective of its use in practice by clinicians is valid, as 

despite the MDADI authors’ assertion that it is designed to be a research tool (K. Hutcheson, 

personal communication, November 24, 2020), this study shows that SLTs practising in the 



141 
 

field of HNC are using this tool in their everyday practice across multiple timepoints during 

their patients’ episodes of care. 

This finding that UK SLTs use the MDADI in their everyday practice agrees with the results 

of a previous survey of HNC SLT practice undertaken by Roe et al. (2012). Osborn et al. 

(2019) also showed in their survey of head and neck surgeons in the USA that the MDADI 

was one of the most used assessment tools in their clinical practice. There is, after all, no 

other extant tool to assess dysphagia related QoL specifically for patients with HNC. 

Many PROMs were originally developed for research trials, designed to produce data on 

group-level comparisons rather than informing individual-level care (Edwards et al., 2016). 

Whilst Kroenke et al. (2015) suggest that “most PROs gravitate from research into practice” 

(p.1086), Vickers and Chen (2017) voice concerns about the applicability of PROMs 

developed for research use to clinical practice, as they may be challenging to use in a 

clinical context due to potential issues with clinical utility. I would argue however that 

characteristics of a tool, whether it be validity, reliability or clinical utility, have great 

significance no matter the proposed setting of use. No tool is administered in a sterile 

vacuum out with the relevant concerns of its content validity and clinical utility: whether a 

patient is completing a tool for a clinical trial or their individualised care, its relevance and 

usability are paramount. 

7.2.1 The content validity of the MDADI 
The content validity of a tool refers to its relevance to the domain and population it focuses 

on (Salkind, 2010), and is widely considered to be the most important measurement property 

of a PROM (Terwee et al., 2018). Poor content validity has potential to impact all other 

aspects of tool psychometrics. To provide a framework for discussion of the content validity 

results of this study, I will use the COSMIN content validity assessment criteria (Prinsen et 

al., 2018, Terwee et al., 2018). 

The COSMIN tool considers relevance, comprehensiveness and comprehensibility as 

inherent to content validity and suggest when rating these properties of a tool that it can be 

either sufficient (+), insufficient (−), inconsistent (±), or indeterminate (?). It is necessary to 

keep in mind however that ultimately rating of content validity remains a subjective 

judgement (Prinsen et al., 2018). 

Table 61 below shows a summary of my assessment of the MDADI’s content validity as per 

the rating system presented by Terwee et al. (2018), based on the results of this thesis. 
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Content validity criteria  Overall rating 
Relevance 

Are the included items relevant for the construct of interest? ± 
Are the included items relevant for the target population of interest? ± 
Are the included items relevant for the context of use of interest? ± 
Are the response options appropriate? - 
Is the recall period appropriate? + 
RELEVANCE RATING                                                                                          INCONSISTENT 

Comprehensiveness 

Are all key concepts included? - 
COMPREHENSIVENESS RATING                                                                       INSUFFICIENT 

Comprehensibility 

Are the PROM instructions understood by the population of interest as 
intended? 

- 

Are the PROM items and response options understood by the population 
of interest as intended? 

- 

Are the PROM items appropriately worded? - 
Do the response options match the question? - 
COMPREHENSIBILITY RATING                                                                          INSUFFICIENT 

Table 61: COSMIN content validity rating results for the MDADI  

Despite the MDADI’s high profile within HNC research and practice, its content validity has 

been minimally appraised to date. Previous studies assessing the content validity of the 

MDADI (Ojo et al., 2012, Timmerman et al., 2014, Patel et al., 2017) take a cursory 

‘checklist’ approach to assessing the presence of content validity consideration in 

development of the tool, rather than performing a de novo evaluation of the content validity 

of the tool, and even then, all three papers came to different conclusions as discussed in 

Chapter Two of this thesis. 

This thesis provides the first qualitative data on the content validity of the MDADI, albeit from 

a clinician rather than a patient perspective, and highlights issues with all three aspects that 

Terwee et al. (2018) flag as inherent to content validity: Relevance, Comprehensiveness and 

Comprehensibility. 

As no previously published literature exists specifically regarding de novo analysis of the 

content validity of the MDADI, I will consider the results of the current study concerning 

MDADI content validity in the context of the wider extant literature with reference to these 

three key parameters. 
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Relevance 

The COSMIN assessment criteria for relevance are as follows: 

• Are the included items relevant for the construct of interest? 

• Are the included items relevant for the target population of interest? 

• Are the included items relevant for the context of use of interest? 

• Are the response options appropriate? 

• Is the recall period appropriate? 

I would suggest ‘response options’ and ‘recall’ included in the above Relevance criteria, fall 

within a separate domain of Clinical Utility (as defined in this thesis) rather than Content 

Validity, as they relate specifically to practical aspects of a tool. Therefore, I will consider 

these criteria as part of the Clinical Utility discussion presented later in this chapter. 

Using the COSMIN assessment criteria for content validity, I have rated these ‘Relevance’ 

criteria as ‘inconsistent’. Clinician respondents in this study suggest that the MDADI 

functions as a ‘starting point’, as it opens up the concept of dysphagia related quality of life 

for open-ended discussion between clinician and patient, rather than all the MDADI items 

themselves having strong content validity. 

Qualitative Theme One generated in this study (“a conversation starter”) corroborates 

existing evidence that PROMs are a relevant adjunct to clinical practice: the concept of the 

MDADI had clinical relevance to questionnaire respondents. In her overview of the literature 

regarding application of PROMs in clinical practice, Greenhalgh (2009) highlights the 

frequently cited potential of PROMs for opening up and guiding clinical discussions around 

HRQoL related issues. Benavent et al. (2021), in their study surveying physicians about the 

clinical utility of PROM used in gastrointestinal oncology, corroborate this finding with their 

study providing evidence that clinicians feel that use of HRQoL PROMs improves 

communication between clinicians and patients. 

The HNC dysphagia literature highlights the existence of significant dysphagia-related 

quality of life impact post-treatment (Patterson et al., 2015, Nund et al., 2014a) and therefore 

it is essential that assessment tools exist that are able to assess this and provide meaningful 

data. This study indicates that a tool that facilitates clinicians instigating emotive and difficult 

conversations with patients about key aspects of cancer survivorship is clinically useful; 

however, the items need to be relevant, and the tool also needs to be practically useable. A 

major concern with the MDADI is that it potentially lacks relevance in terms of its item 

content with respect to specific, significant subgroups of people with HNC. 
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This thesis has shown that the tool is inherently exclusory to specific patient subgroups 

(qualitative Theme Six: “excluded groups”). A tool that aims to assess the impact of 

dysphagia on quality of life should be relevant to, and able to comprehensively represent all 

subgroups of patients with dysphagia, arguably most of all those patients with the most 

severe dysphagia. However, data from this study highlighted that many clinicians feel the 

MDADI is exclusory to patients with ‘nil by mouth’ (NBM) status who are dependent on tube-

feeding due to the severity of their dysphagia. Studies of post-HNC treatment swallow 

outcomes show high rates of tube dependency (suggesting likely minimal or no oral intake) 

(Russi et al., 2012, Hutcheson et al., 2012) therefore it would seem logical that any tool that 

assesses HRQoL with respect to dysphagia for people with HNC would need to adequately 

cover patients at the most severe end of the spectrum in terms of swallowing impairment. 

The items in the MDADI, focussed as many of them are on the act of eating or drinking, 

automatically exclude people who are NBM from responding and therefore completing the 

tool. Brotherton and Judd (2007) performed a literature review which demonstrated that 

enteral feeding has a significant impact on patients’ quality of life. Whilst the authors found 

factors impacting QoL to be complex in nature and wider than dysphagia or eating and 

drinking issues and included wider aetiologies than just HNC, dysphagia was the indication 

for enteral feeding in most studies reviewed and therefore could be seen to be potentially 

linked. 

In their pilot study investigating the relationship between nutritional status and psychological 

distress in patients with HNC, Gosak et al. (2020) presented preliminary findings that there is 

a relationship between levels of anxiety and depression and reduced nutritional status, with 

an association with dependence on tube-feeding. Although this study does not specifically 

identify whether dysphagia was present or not, in the HNC population there is commonly a 

direct link between tube-feeding and dysphagia. 

Patients with the most severe dysphagia also need assessment of their dysphagia-related 

QoL so their support and survivorship needs can be understood and addressed. However, 

whatever the level of dysphagia-related QoL in the subgroup of patients who are NBM, a tool 

capable of assessing this is a necessity for clinical practice. 

There is a bioethical concern with PROMs that fail to meet the needs of more vulnerable 

subgroups, and this issue has been explored in other areas of healthcare, such as by Hagell 

et al. (2009) in their exploration of PROMs use with people with Parkinson’s Disease. They 

found two commonly used PROMs to be perceived more poorly by older people or people 

with more severe symptoms. 
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Studies looking at treatment outcomes for new HNC treatment regimens (D'Andréa et al., 

2022, Charters et al., 2021, Petkar et al., 2016, Mehanna et al., 2017) continue to use the 

MDADI as an outcome measure. However, the study protocols do not provide data on the 

plan for using the MDADI with participants whose dysphagia is so severe that, as suggested 

may be the case by this study’s analysis, it would preclude clinicians from using the MDADI 

tool for example with patients who were NBM. It is not clear in these studies whether such 

patients were excluded from the analysis, potentially skewing the results through non-

response bias, or included in the analysis, potentially also skewing the results given the 

suggestion in the data of this current study that the MDADI has reduced validity for the 

subgroup of patients who are NBM. 

Comprehensiveness 

The COSMIN criterion for comprehensiveness is “are all key concepts included” (Terwee et 

al., 2018). In Table 61 above, based on the results of this thesis, I have rated this as 

‘insufficient’ as follows. 

Qualitative Theme Four in this study (“The bigger picture of eating and drinking”) highlighted 

issues with the comprehensiveness of the MDADI. Specifically, the concern that the MDADI 

is not sufficiently clear about what it is assessing, due to a lack of definition of concept in 

terms of dysphagia versus the wider process of eating and drinking. To robustly assess a 

concept, that concept first requires to be clearly defined. This thesis has shown that 

clinicians find the wording of the MDADI inconsistent: the terms ‘swallowing’ and ‘eating’ are 

used interchangeably without obvious rationale. It could be argued that the MDADI’s scope 

is too comprehensive and needs to be reined in to focus specifically on dysphagia, or 

conversely not comprehensive enough, in that it does not give explicit reference to other 

swallowing-adjacent issues such as xerostomia or reduced dentition, which may be 

inseparable from patients’ eating, drinking and swallowing experience. There remains an 

issue of scope, clarity and definition when it comes to eating, drinking, swallowing and 

dysphagia that is highlighted in this study but has yet to be addressed adequately in 

research, literature or clinical practice. 

Dysphagia as an impairment of oropharyngeal swallow function is the narrowest scope of 

concept. In her classic and still often-cited text on swallowing disorders, Logemann (1998) 

defines dysphagia as “difficulty moving food from mouth to stomach” (p.1); however in recent 

years a wealth of qualitative research on the lived experience of people with dysphagia, and 

long-term follow-up outcomes research with patients who have had treatment for HNC, has 

increased understanding of the far-reaching implications of dysphagia and the interrelated 

constellation of symptoms that impact on the process and experience of eating, drinking and 
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swallowing. The complex wider concept of eating and drinking for people post-treatment for 

HNC encompasses additional factors such as dentition, saliva production, taste, appetite, 

pain and the potential need for nutritional support. This makes assessment of dysphagia and 

dysphagia related QoL in HNC challenging, as clinicians and researchers try to capture the 

diverse and nuanced aspects of this complex issue. 

In the literature, swallow physiology adjacent issues such as dysgeusia (altered taste) and 

xerostomia (reduced saliva) are frequently grouped under the term ‘dysphagia’, for example 

by Nund et al. (2014a) in their qualitative study investigating the lived experience of post-

HNC dysphagia. Similarly Bressan et al. (2017) in their systematic review and meta-analysis 

of the impact of HNC treatment on QoL found that dysphagia, xerostomia, dysgeusia and 

oral mucositis all impacted significantly on patients’ quality of life and that these symptoms 

do not occur in isolation. 

In terms of how to better define these issues in their interrelatedness, in their review of the 

literature Ganzer et al. (2015) use the term ‘eating experience’ to encompass the complex, 

multifaceted physical, social and emotional impacts on eating drinking and swallowing post 

HNC (they separate out ‘dysphagia’ as one element of the eating experience). 

Ottosson et al. (2013) refer to ‘food, eating and meals’ as a meaningful term to describe a 

variety of issues in their qualitative study of patients’ experiences post HNC treatment, 

whereas another qualitative, co-produced study carried out with people with HNC by Burges 

Watson et al. (2018) suggests ‘altered eating’ as a more appropriate umbrella term. These 

results suggest that perhaps it is more realistic to aim to assess a range of eating, drinking 

and swallowing related issues rather than singling out swallowing (or dysphagia) when 

assessing related QoL in the HNC population. 

Chan et al. (2019) recognise the limitations of excluding the wider picture of HNC side-

effects that impact on eating, drinking and swallowing and therefore have developed a novel 

assessment tool, the Head and Neck Cancer Survivors’ Assessment of Mealtimes (HNSAM). 

HNSAM items were developed from qualitative data gathered from interviews with HNC 

survivors and speak to the common themes experienced by these patients which all had an 

interrelated impact on their mealtimes. The HNSAM focusses on mealtime-related eating 

and drinking changes, rather than an overarching assessment of dysphagia-related QoL, 

incorporating dysphagia-adjacent symptoms such as reduced saliva, appetite, sensory 

issues and the impact of dentition. 

The inconsistency in terminology in the MDADI needs to be addressed. This thesis has 

highlighted that the mixing of the terms ‘swallowing’ and ‘eating’ across items in the tool 

confuses users, disappoints clinicians and negatively impacts on its clinical validity. 
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Even when considering a narrower, physiologically focussed concept of dysphagia, this 

thesis has shown that there are also problems with the specifically ‘swallowing related’ items 

in the MDADI. Clinicians suggested the items suspected to be concerning pharyngeal 

efficiency (7: ‘Swallowing takes great effort’/19: ‘I feel that I am swallowing a huge amount of 

food’) were insufficiently clear, and the item concerning swallow safety (13: I cough when I 

try to drink liquids) did not take into account the high rates of silent aspiration in this clinical 

group (Langerman et al., 2007) and therefore lacked validity. In their study comparing 

MDADI results with swallow efficiency and safety physiological parameters, Kirsh et al. 

(2019) demonstrated a lack of correlation between MDADI scores and degree of 

physiological impairment. The authors suggests that patients’ awareness of swallow 

dysfunction is not equivalent to the level of physiologic decline as observed by formal 

instrumental swallow assessment. This therefore has implications for the above-mentioned 

items of the MDADI and concurs with questions raised in this thesis about the validity of the 

‘physical’ MDADI subscale (which items 7, 13 and 19 all belong to). This was mirrored in the 

quantitative results of this thesis, which showed that the MDADI ‘physical’ subscale items 

contained lower information than other subscale items. In their recent systematic review 

exploring the relationship between affective symptoms and oropharyngeal dysphagia in HNC 

patients, Krebbers et al. (2022) emphasise that, whilst most of the published literature shows 

a correlation between dysphagia and affective symptoms, the correlation relationship is not 

always positive in nature, and many other factors may influence affective symptoms in 

addition to dysphagia. 

The significance of these mismatches to clinical practice is for example that if a patient with 

minimal physiological swallow impairment reports high dysphagia related impact on QoL, 

this needs to be probed further by the SLT, understood, and appropriately managed, for 

example through counselling, support and education. It might perhaps be better for the 

MDADI to focus on evaluation of the functional and emotional impact of EDS difficulties 

rather than trying to include a ‘physical’ element to its questioning, as this width of scope 

may reduce its validity. 
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Comprehensibility 

The COSMIN criteria for comprehensibility are as follows: 

• Are the PROM instructions understood by the population of interest as intended? 

• Are the PROM items and response options understood by the population of interest 

as intended? 

• Are the PROM items appropriately worded? 

• Do the response options match the question? 

As per Table 61 above, I have evaluated this parameter as ‘insufficient’ based on the results 

presented in this thesis. The content of this parameter of content validity has strong links 

with some of the clinical utility criteria developed in this thesis. I would suggest that therefore 

the concept of comprehensibility should be considered as part of the wider topic of clinical 

utility of a tool. The results of the clinical utility assessment of the MDADI will be discussed in 

the next section. 
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7.2.2 Clinical utility 

The concept of clinical utility and its assessment 

As described in the literature review of this thesis, the concept of ‘clinical utility’ is currently 

poorly defined, even though the clinical utility of outcomes tools has great impact on their 

relevance and usability. The review of the literature presented in this thesis generated a 

more comprehensive taxonomy of clinical utility characteristics than exists in the published 

literature to date. To recap, clinical utility has been separated into two distinct but related 

domains which I have defined as follows: 

‘Relevance’- the relevance of the tool to both patients and clinicians, including 

aspects such as whether there are clinical benefits to using the tool, whether all items 

within the tool are pertinent to the clinical area, whether the tool covers all patients in 

the target group irrespective of level of disability. 

‘Usability’ - more practical aspects of PROM use such as number of items, time 

taken to complete and score, readability, available translations and whether there are 

cost or legal implications such as copyright involved in using the tool. 

Aspects of both Relevance and Usability can be seen to have direct links to the 

‘comprehensibility’ dimension of content validity described by Terwee et al. (2018). 

The synthesis of the clinical utility taxonomy developed in Chapter Two of this thesis with 

qualitative data generated by the current study confirmed the validity of the domains 

included, as well as suggesting two additional criteria of ‘tool layout’ and ‘response modality’ 

in the ‘usability’ domain as well as an amendment to include the potential for improving tool 

accessibility as necessary in the ‘relevance’ domain. 

Table 62 below outlines the amended clinical utility domains synthesised from the literature 

review and the qualitative analysis. 
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RELEVANCE USABILITY 

R1      Does the tool impact on clinical decision 
making? 
R2      Are there potentially issues with tool use 
with patient subgroups? 
R3      Is normative data available? 
R4      Is data available on standard error of 
measurement (SEM) and minimal important 
change (MIC)? 
R5      Are questions likely to be distressing for 
patients? 
R6      Is it possible to use a proxy or make the 
tool more accessible for patients with special 
needs? 
R7      Is the tool acceptable to patients – would 
they be willing to reuse the scale in the future? 
R8      Are the items relevant? 
R9      Is the recall timeframe appropriate? 

U1      Does the tool have an appropriate 
literacy level? 
U2      Are there any intellectual property 
issues? 
U3      Is there a cost involved with using the 
tool? 
U4      Is the time taken to administer 
acceptable? 
U5      Is the scoring process straightforward? 
U6      Is the time taken to score acceptable? 
U7      Are translations into other languages 
available? 
U8      Is there a plan for managing/interpreting 
missing responses? 
U9      Is the layout of the tool acceptable? 
U10    Is the response modality of the tool 
acceptable? 

Table 62: Summary of amended clinical uti li ty factors   Key: red = criteria not addressed 
in this discussion; green = suggestions for amendment/addition  

This thesis has presented a novel synthesis of the concept of clinical utility with regards to 

PROMs. Clinicians involved in this study made comments evidencing that although they 

might not call it ‘clinical utility’, characteristics of this concept were very much relevant to the 

use of a tool in practice, and in the specific case of the MDADI there were many issues with 

its clinical utility which had a negative impact, sometimes to the extent that teams made the 

decision to no longer use the tool. 

The approach taken in this thesis of generating qualitative data from clinicians to 

substantiate the literature-generated initial domains is innovative and in contrast to the 

approach taken by other authors. Previous studies have either not included stakeholders in 

their clinical utility criteria development or have given limited detail of how they did (Kroenke 

et al., 2015, Nic Giolla Easpaig et al., 2020, Turner et al., 2020, Aiyegbusi et al., 2018, 

Montgomery et al., 2020). 

Manduchi et al. (2022) describe a protocol for a systematic review published after the 

literature review for this thesis was carried out, that is currently underway with the aim of 

assessing the psychometric properties of PROMs specifically for dysphagia in HNC using 

the COSMIN methodology. In addition to the COSMIN criteria, they mention ‘feasibility’ 

(including completion time, and type and ease of administration) as an additionally important 

aspect of a tool’s properties which is worthy of assessment; however, they do not propose a 

formalised way of evaluating this, instead proposing to provide ‘descriptive detail’. 

An additional relevant study that has been published since commencement of this thesis is 

that of Benavent et al. (2021), which describes their investigation of the physician-perceived 

utility of a HRQoL PROM used in the management of patients with gastrointestinal 

neuroendocrine tumours. They surveyed 36 clinicians with an ad hoc questionnaire they 
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devised to explore three aspects of clinical utility: 1. The impact of the tool on clinical and 

therapeutic decision-making, 2. The impact of the tool on doctor-patient communication, and 

3. Questionnaire characteristics and their impact on clinical utility. However, the authors 

provide no detail as to how they developed the content of their survey, nor justification for 

the items included. 

Nevertheless, there are some similarities in content between Benavent’s tool and the criteria 

described in this thesis: Benavent etal consider impact on clinical decision making, 

relevance of items, the ‘understandability’ of the tool, and whether “the characteristics of the 

questionnaire enable its routine use in clinical practice” (p.40), however they do not 

elaborate on what those characteristics might be. In this thesis the clinical utility domains 

developed consider this in much greater detail, e.g., response modality, layout, time taken to 

administer, scoring, cost. Benavent etal’s tool used a Likert rating response system for each 

of the 14 items in their clinical utility assessment tool, rather than eliciting ‘free text’ type 

responses, thereby limiting the information they could elicit from physicians, as well as the 

usefulness of responses due to lack of definition of which variables might be included in the 

‘characteristics of the questionnaire’. 

In summary then, the clinical utility domains proposed in this thesis are more detailed than in 

extant studies, and recent papers that consider clinical utility, whilst their criteria are not as 

comprehensive, do substantiate the choice of parameters presented here. 

The clinical utility of the MDADI 

Of the a priori clinical utility criteria, not all were possible to investigate qualitatively via the 

survey method in this study, for example the existence of normative MDADI data, or data on 

the MDADI MCID (R3 and R4 respectively in Table 62 above). Criteria not possible to 

investigate, or previously addressed in the Literature Review, are highlighted in red in the 

table. 

7.2.2.1 Relevance 

Many aspects of the relevance domain of clinical utility also speak to a tool’s content validity, 

and therefore have already been discussed earlier in this chapter. Of the aspects listed in 

Table 62, items not addressed elsewhere and within the scope of this study are R5 (Are 

questions likely to be distressing for patients?), R6 (Is it possible to use a proxy for patients 

with special needs?) and R9 (Is the recall timeframe appropriate?). 
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R5 Are questions likely to be distressing for patients? 

This has a direct link to the “Not user friendly” theme in the qualitative analysis of this study. 

This study presents evidence that the tone of the MDADI is overly negative and therefore 

potentially unnecessarily distressing for patients to complete. This finding concurs with 

Greenhalgh et al. (2017)’s assertion that there is potential for the act of completing a PROM 

to cause patient distress: items in the tool may remind patients of the ways their life has 

changed and the impact that their symptoms have on many aspects of their life. However, 

this thesis also suggests that a change in tone and rewording of items to be more inclusive, 

empowering and less negative might go some way to make the patient’s experience of 

completing the MDADI less upsetting. Clinicians in this study made many practical 

suggestions for how MDADI items could be reworded, however these would need to be 

ratified and corroborated in further research involving people with HNC. 

Data in this thesis which suggests that the MDADI is not very user-friendly echo findings of 

PROM studies from other areas of healthcare. Boyce et al. (2014), in their systematic review 

of professionals’ experiences of using PROMs, highlighted that patient distress was reported 

in many studies they reviewed. This finding was also corroborated by Duncan and Murray 

(2012) in their systematic review of barriers and facilitators to outcome measurement by 

AHPs which highlighted concerns that PROMs might cause distress. 

R9 Is the recall timeframe appropriate? 

Results of this study suggest that the 1-week recall timeframe of the MDADI is appropriate. 

Published evaluations of other dysphagia related QoL tools do not investigate this aspect. 

Studies from the wider evidence base present a mixed picture of the appropriacy of this 

recall period. Magasi et al. (2012) suggest this period has ecological validity and incorporate 

it into their patient-reported outcomes measurement system. Conversely, in their study 

looking at a tool measuring oral health related quality of life, Waller et al. (2016) found no 

difference in SEM for tool scores in a comparison between groups of patients who 

completed the tool using either a 7-day or a 1-month recall period. However, as the MDADI 

is used at various timepoints during a patients’ cancer journey, and sometimes over multiple 

closely timed datapoints (e.g., 1 month, 3 months and 6 months post treatment in research 

studies), during periods where acute toxicities and QoL may be rapidly changing, a short 

period for recall would seem to be appropriate. However, further formal investigation is 

warranted to confirm this assertion. 
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Relevance domain amendment 

R6 Is it possible to use a proxy for patients with special needs? 

A relevance-related criterion of clinical utility generated a priori was “Is it possible to use a 

proxy for patients with special needs?”. Data generated by the survey provided evidence for 

altering this criterion to be more inclusive of other ways of making tools more accessible for 

patients with special needs, but that use of a proxy per se has inherent complexity. Ideally 

tools are accessible to as many patients as possible, without any group being blocked from 

using the tool. Use of a proxy is one solution to this, however data generated in this study 

suggested that the use of a proxy or having someone else present while a patient completes 

the tool might influence their responses. This supports previously published data: in their 

qualitative study exploring clinician and patient opinion of PROMs used in rare diseases, 

Aiyegbusi et al. (2020) describe how respondents in this study raised concerns that use of a 

proxy had to be done with care to selection of someone who could truly reflect the service 

users’ opinions. 

However, it is not just for patients with special needs that care needs to be taking when 

considering proxy responses. Patterson et al. (2013)’s qualitative study exploring the impact 

on carers of caring for someone with post-HNC treatment dysphagia provides evidence that 

dysphagia can put relationships under stress. Carers can feel ‘responsible’ for patients’ oral 

intake, which causes stress for the carer and can be experienced as nagging or coercive by 

the patient. This could mean that if a carer is present when a patient is completing a PROM, 

there may be potential for unspoken or overt influence on a patients’ responses. Patterson’s 

data also suggested that carers and patients did not necessarily have the same concerns, 

suggesting that carers completing an MDADI on behalf of a patient might not produce valid 

data. 

Therefore, I would argue that this criterion could be expanded to include other ways of 

increasing tool accessibility. How exactly to amend the tool to facilitate accessibility, for 

example for patients with cognitive impairment or a learning disability was not described in 

the data. This issue has wider implications than just for the MDADI: it has relevance to any 

PROM. Therefore, I suggest going forward this criterion of clinical utility ‘relevance’ is 

amended to: 

“Is it possible to use a proxy or make the tool more accessible for patients with 

special needs?” 
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7.2.2.2 Usability 

This domain also links to the qualitative theme of ‘Practical Issues’. 

U1 Does the tool have an appropriate literacy level? 

This thesis presents clinicians’ concerns that the literacy level of the MDADI may be too 

complex for many people with HNC, thus affecting their ability to complete it. This finding 

provides qualitative validation to Zraick et al. (2012)’s quantitative analysis of the ‘readability’ 

of the MDADI, which found the MDADI to be the ‘most difficult to read’ of all of the 

swallowing-related PROMs examined in their study. 

U4 Is the time taken to administer acceptable? 

This thesis evidences that clinicians value tools that are short and succinct. In their literature 

review of barriers to using PROMs in routine cancer care, Nguyen et al. (2021) found that 

time taken to administer the tool was the most frequently cited barrier to PROM use by both 

patients and clinicians. Popular PROMs in other areas of SLT practice such as the Voice 

Handicap Index (VHI), a 30 item voice-related PROM, (Jacobson et al., 1997) have recently 

been investigated for item reduction to make shorter, less time-consuming versions such as 

the 10 item VH10 (Rosen et al., 2004). Many currently used swallow-related QoL tools are 

lengthy (e.g., 31 items for the HNSAM, 44 items for the SWAL-QOL) with implications for 

administration time. The length of the 20-item MDADI has previously been highlighted as 

potentially overly long (Lin et al., 2022) and this thesis confirms that clinicians (and by proxy 

patients) agree with this assertion. 

U5/U6 Is the scoring process straightforward and time taken to score acceptable? 

This study demonstrated a mixed response regarding the MDADI scoring process, with 

some respondents finding it challenging and others denying it was an issue. However, taken 

in the context of the results from the analysis of the quantitative data, which found a clinician 

MDADI-C score calculation error rate of 24.76%, this would appear to confirm that ease of 

scoring of the tool may be an issue. This 24.76% did not constitute ‘transcription errors’ as 

described by Hong et al. (2013), but rather errors of calculation when working out the 

MDADI-C score from subscale scores. In the only comparable study in the literature, Lin et 

al. (2022) did not provide any data on such a scoring accuracy check, referring instead only 

to ‘missing data’. 

This high error rate implies the possibility of incorrect scores being subsequently recorded in 

clinical notes or entered into research databases. The MDADI-C calculation which is prone 

to error as demonstrated in this thesis is a weakness of the MDADI. One potential solution to 

this would be for teams to use a webapp or spreadsheet with an inbuilt MDADI score formula 
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to allow automatic score calculations from individual patients MDADI item scores, as 

suggested by clinicians in this study. 

There is no guidance in the literature for what constitutes an acceptable time to take for 

scoring of a PROM, however it could be argued that characteristics such as inclusion of 

‘reverse scored’ items within the MDADI overcomplicate its scoring, adding to time taken and 

difficulty of the scoring process (Kroenke et al., 2015). The MDADI contains two ‘reverse 

scored’ items that were consistently highlighted in this study as being problematic, both in 

terms of potentially catching patients out and causing difficulties with tool scoring. This 

confirms Sexton-Radek and Simmons (2018)’s suggestion that reverse-scored items can 

lead to item misinterpretation. Issues with reverse-scored items have been corroborated in 

other studies, such as Carlson et al. (2011)’s investigation of a depression scale used with 

older people. This study found reverse-scored items in the measures to be more frequently 

responded to atypically and to have lower internal consistency. 

Usability domain additions 

Thematic Analysis of the survey data generated an entire theme around clinical utility-related 

issues which impact on the use of the MDADI in practice (Theme 2: ‘Practical issues’). This 

included identification of two additional criteria that I propose be added to the clinical utility 

taxonomy, under the ‘Usability’ domain as follows. 

U9 Is the layout of the tool acceptable? 

Layout is related to the length of a tool, which also feeds into potential rationale for item 

reduction, but also concerns aesthetics and how a tool may look potentially ‘off-putting’ as 

evidenced in this thesis. Layout was not an issue that came up in the review of the literature 

around clinical utility parameters. However, data generated from the survey in this thesis did 

form a motif around the layout of the MDADI, indicating the amount of text and layout of the 

20-item, two-page tool are an issue. As layout is again a practical aspect of a tool, has been 

indicated by clinicians to be a meaningful aspect of tool use, and is not already covered in 

other clinical utility criteria, I suggest it is added to the ‘usability’ domain as a clinical utility 

criterion with globally applicable relevance. 

U10 Is the response modality of the tool acceptable? 

On Thematic Analysis of the survey data, it was clear that the response modality of the 

MDADI (i.e., the Likert scale) had a significant impact on its clinical utility in the eyes of 

clinicians, who suggested that this format had the potential to affect patients’ responses, 

therefore not giving a true reflection of their situation. Clinicians highlighted their experience 

of ‘anchor effect’ in patients’ responses to the tool. ‘Anchor effect’ for Likert scales, where 
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respondents are less likely to endorse the ‘extreme’ ends of the scale, is a well-documented 

phenomenon (Bishop and Herron, 2015) negatively affecting the validity of responses. 

Respondents in this study suggested that alternative response modalities to a Likert scale 

might produce more reliable and valid data, for example visual analogue scales (VAS). 

Evidence does exist in the literature to support this clinical instinct: Voutilainen et al. (2016) 

compared patient responses to satisfaction surveys via VAS and Likert scales, and found 

VAS less susceptible to confounding factors and ceiling effects than Likert scales. Bishop 

and Herron (2015) also suggest that VAS may be easier to assess statistically. 

Data presented in this thesis evidence the fact that response modality can affect the usability 

of a tool. As this is a practical aspect of a PROM as defined above, which is not covered by 

the existing clinical utility criteria, I suggest it is added as an extra clinical utility criterion in 

the ‘usability’ domain. 

7.2.3 Summary of Research Question 1 discussion 
In summary, this thesis argues that the content validity and clinical utility of the MDADI are 

flawed. Based on the COSMIN assessment criteria for rating content validity, the overall 

rating for the MDADI is ‘insufficient’. The concept and assessment of clinical utility has been 

developed via a novel qualitative approach which has not previously been used to examine 

existing dysphagia related QoL tools. Clinical Utility as a concept, and the contents of the 

Clinical Utility assessment taxonomy devised in this study, have received initial corroboration 

in the data analysis and undergone a subsequent refinement. The clinical utility of the 

MDADI has been found to be problematic across multiple parameters of the taxonomy. 
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7.3 Research Question 2 

What are the results of an exploration of psychometric properties of the 

MDADI on a UK population using Item Response Theory? 

The results of this study with respect to Research Question 2 will now be discussed. This 

section will consider the structural validity and internal consistency of the MDADI. 

7.3.1 Structural validity 

Mokkink et al. (2010c) present the COSMIN definition of structural validity as “the degree to 

which the scores of an … instrument are an adequate reflection of the dimensionality of the 

construct to be measured” (p.743). Chen et al. (2001) assert that the MDADI subscales are 

unidimensional and assesses different aspects of the same construct: “four subscales were 

developed to tap the different effects of dysphagia on QoL … [the] questions within the scale 

are consistently assessing the same issues” (p. 875). 

With regards to IRT analysis of structural validity, COSMIN requires that the “chosen model 

fits well to the research question” (Mokkink et al., 2018 p.48). 

IRT analysis in this thesis confirmed the structural validity of the MDADI in terms of adequate 

fit with the Graded Response Model. IRT analysis of the MDADI has not been performed 

previously therefore it is not possible to directly compare this finding with other results in the 

literature. 

For the comparable CTT analysis, the COSMIN guidelines require satisfactory results of a 

confirmatory factor analysis (CFA) to satisfy this assessment parameter. To date there is no 

published CFA of the English-language version of the MDADI; of note is that CFA was not 

carried out in the initial validation of the MDADI by Chen etal. 

There has however been a CFA performed on a translated version of the MDADI. In their 

analysis of the psychometric properties of the Dutch version of the MDADI, Speyer et al. 

(2011) performed a CFA on 64 MDADIs, which did not confirm that the subscales of the 

MDADI were homogenous, i.e., they found that the Dutch translation of the MDADI is not 

unidimensional. Given the small sample however this result does have to be viewed 

somewhat sceptically, in addition to the fact that translation into another language may also 

affect the validity of a tool, both in terms of quality of translation and cultural differences 

around eating and drinking in other countries and cultures. Speyer etal’s results of non-

unidimensionality contradict the findings of this study that the MDADI is unidimensional in 

terms of GRM model fit. 
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7.3.2 Internal consistency 

The COSMIN checklist defines Internal Consistency as concerning item ‘interrelatedness’ 

(Mokkink et al., 2010a), and states that this parameter should only be considered for 

unidimensional subscales. As discussed in the previous section, the results of Speyer etal 

have cast some doubt on whether the subscales of the MDADI are truly unidimensional. 

However, as the analysis presented in this thesis following COSMIN guidance suggests the 

MDADI is unidimensional, internal consistency has been assessed and will now be 

discussed. 

Of the previously published secondary analyses of the MDADI’s psychometric properties, 

only Timmerman et al. (2014) assessed the domain of internal consistency, finding it to be 

‘indeterminate’, which they define as “doubtful design or method … or only fulfilling part of 

the requested psychometric property” (p.192). It appears the authors gave the MDADI an 

indeterminate rating due to the small sample size used in the initial MDADI validation, but 

this is not made explicit. 

Carrozzino et al. (2021) suggest that the traditional approach of assessing internal 

consistency, with its focus on item heterogeneity, is antithetic to clinical reality where some 

symptoms reported by a tool may carry more clinical weight or significance than others. They 

suggest that all items should not be ‘weighted the same’ and do suggest that the item-level 

approach of modern statistical models (such as IRT) may be more appropriate to use than 

CTT approaches such as Cronbach’s alpha. 

The COSMIN manual’s guidance for IRT analysis of internal consistency is brief and 

suggests calculation of the standard error (SE) of θ; however, it does not provide guidance 

as to what an acceptable level of SE might be. There is no clear guidance in the wider 

literature as to what constitutes ‘acceptable’ SE. When considering SE, a major difference 

between CTT and IRT is that CTT assumes SE applies to a whole sample rather than 

analysing by level of latent trait, or on an item-by-item basis. IRT however can provide this 

more granular item and latent trait level detail. 

TIFs for the MDADI at both timepoints presented in this thesis show a marked difference in 

range of θ covered by the MDADI at either timepoint, and SE data presented shows 

considerable variation across levels of both negative and positive θ for both timepoints. This 

thesis also demonstrates that SE in the MDADI increases for more extreme ends of the θ 

continuum. Nima et al. (2020) in their IRT analysis of a PROM designed to measure 

subjective wellbeing also replicated this finding. They suggest this information can inform 

decision making about item selection for future iterations of tools, where data on SE and 

range of θ covered will feed into whether items will be considered for inclusion or removal. A 
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tool should contain items that ‘work’ to provide cover across a full spectrum of range of θ 

with acceptable SE. 

Olino et al. (2012) suggest that this level of SE and θ data provided by IRT analysis also has 

the potential to influence the choice of context for using an assessment. Their analysis of 

three depression measures using IRT indicated that different tools were more accurate for 

different levels of θ. This may be the case for the MDADI: in this thesis the range-of-θ 

analysis made possible by IRT shows the ceiling effect of the tool at the pre-treatment point, 

where many patients are asymptomatic and therefore have no impairment in their 

swallowing-related QoL. The wider range of θ coverage at the post-treatment data point 

suggests the tool’s results may be more meaningful at this point, when a wider range of θ is 

also expected as patients present with dysphagia following HNC treatment. 

IRT analysis of the MDADI’s internal consistency has not previously been carried out in other 

published work, therefore no studies are available to compare directly with this thesis’ 

results. IRT analysis produces detailed data which is not directly comparable with CTT 

analysis of the same parameter. The COSMIN guidelines for CTT analysis of internal 

consistency require the metric of Cronbach’s α to be presented (Prinsen et al., 2018). The 

MDADI origin study reports an overall tool Cronbach’s α of 0.96, which exceeds the value of 

0.7 which is generally considered to be the cut-off of ‘acceptable’ for this parameter (Tavakol 

and Dennick, 2011). It is of note however that generally it is recommended that internal 

consistency analyses are carried out on a minimum data pool of x7 the number of items in 

the tool in question (Timmerman et al., 2007). For the MDADI, which has 20 items, this 

figure would be n=140, however the MDADI origin paper’s analysis only included n=100 

MDADIs. Lin et al. (2022) report an overall Cronbach’s α of 0.939 for their dataset of 196 

MDADI questionnaires; they propose this high value suggests redundancy of items in the 

original scale. 

It is also important to observe however that Cronbach α values presented in the Chen etal 

paper for MDADI subscale analyses were significantly lower: 0.58 for the functional subscale 

and 0.69 for the emotional subscale, which are lower than the 0.7 ‘acceptable’ cut-off. This 

suggests issues with the internal consistency of MDADI subscales. Lin et al. (2022) did not 

present subscale Cronbach’s α values for their MDADI dataset but did report a Cronbach α 

value of 0.9 for their ‘miniDADI’ shortened scale. When a Cronbach’s α is calculated for the 

MDADI data presented in this thesis, the following results are obtained: 

 N Whole test 

Pre-treatment 274 0.9575 

6m post treatment 146 0.9474 

Table 63: Cronbach’s α  values for MDADI data 
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It has been suggested in the literature that a higher Cronbach’s α is not always ‘better’ 

(Tavakol and Dennick, 2011), and that indeed a value >0.9 may indicate item redundancy 

within a scale, suggesting that it could be shortened. Cronbach’s α values for the MDADI full 

scale reported in the literature, as well as those reported in this thesis, all exceed this 

threshold and could therefore be seen to give weight to the argument presented here that 

the MDADI contains redundant items. 

It is also noteworthy that CTT and Cronbach’s α/internal consistency does not differentiate 

between different levels of θ (O'Connor, 2018). The IRT analysis results presented in this 

thesis however indicate that internal consistency does in fact vary across different levels of θ 

for the MDADI, thus showing the CTT assumption to be an oversimplification. 

The findings of this thesis suggest that internal consistency of the MDADI is more complex 

than previously appreciated by preceding studies. This is replicated in research reporting 

IRT analysis of other dysphagia outcomes tools. In analyses of the EAT-10 and SWAL-QOL 

scales, these tools, for which acceptable Cronbach’s alpha scores had been published in 

previous psychometric evaluations, demonstrated considerably poorer and more variable 

internal consistency when assessed with IRT techniques (Cordier et al., 2017, Cordier et al., 

2018). 

In summary then this thesis demonstrates that IRT analysis of the MDADI’s internal 

consistency produces a picture of variation of item accuracy within the tool by item and 

across datapoints, which is considerably more nuanced than any previously published 

analysis. However, use of IRT to assess this parameter of tool properties is complex and 

results of this study would need to be corroborated and expanded upon with future work. 

7.3.3 Summary of Research Question 2 discussion 

The results presented in this thesis add new data to the paucity of existing re-evaluation of 

the MDADI’s psychometric properties. IRT analysis is a novel approach and has not 

previously been carried out with this tool, however this also means that there are no other 

extant IRT data with which to compare or corroborate this thesis’ findings. Results of this 

thesis are equivocal in many respects with regards to both the structural validity and internal 

consistency of the MDADI and highlight the need for further in-depth analysis of the MDADI’s 

properties with IRT. However, when taken in context of the significant content validity and 

clinical utility issues inherent in the MDADI presented here, potential issues with structural 

validity and internal consistency in the MDADI’s current form may be moot. 
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7.4 Research Question 3 

What are the potential factors which might result in Differential Item 

Functioning? 

Qualitative data analysis of survey responses from UK clinicians working with patients with 

HNC indicated that age, sex and socioeconomic status might influence patients’ responses 

to items within the MDADI. Following subsequent IRT analysis, DIF was confirmed for 

multiple items across all three of these variables at the pre-treatment datapoint, and for the 

variables of sex and socioeconomic status in one item each respectively at the post-

treatment datapoint. 

The presence of DIF implies that scores on a tool are not comparable across groups for the 

variable in question, even when the respondents’ levels of θ are the same (Jones, 2019). 

DIF can therefore indicate item bias, allowing items identified as being subject to DIF by IRT 

analysis to be discounted or removed from tools. 

This study is the first to explore the potential for DIF within the MDADI tool, however other 

dysphagia assessment tools have been evaluated for the presence of DIF. Cordier et al. 

(2017)’s IRT analysis of the EAT-10 dysphagia outcome tool found DIF for variables of 

diagnosis of dysphagia, language, gender and comorbidities across multiple items of the 

tool. The high prevalence of DIF within the tool contributed to the authors recommending 

that the EAT-10 requires redevelopment prior to continued clinical use. Similarly in their IRT 

analysis of the SWAL-QOL dysphagia PROM, Cordier et al. (2018) identified DIF across 

multiple items for multiple variables, in particular language and gender. The presence of DIF, 

in addition to other psychometric concerns highlighted by their investigation, again 

contributed to the team suggesting the use of the SWAL-QOL in clinical practice in its 

current form is not recommended. 

These results, although considering other tools, show similarities with the current 

investigation of the MDADI: this thesis found the MDADI also to be subject to DIF across 

multiple variables and items. This therefore means that sex-based bias has now been shown 

across three different dysphagia PROMs: the MDADI, the EAT-10 and the SWAL-QOL. 

In their European Society for Swallowing Disorders white paper on Screening and 

Non‑instrumental Assessment for Dysphagia in Adults, Speyer et al. (2022) mention IRT 

including DIF analysis as a relevant future approach for psychometric assessment of tools. 

Certainly, the emerging evidence presented by this thesis and the work of Cordier etal 

suggest that DIF analysis adds an extra dimension to tool analysis and can uncover 

previously unacknowledged issues with tool bias. 
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7.4.1 Adverse versus benign DIF 

It is noteworthy that the presence of DIF does not automatically indicate bias. DIF may be 

benign or adverse (Breslau et al., 2008): sometimes a variable causing DIF can be ‘auxiliary’ 

to the underlying trait under assessment and therefore be considered ‘benign’. ‘Adverse’ DIF 

conversely is truly a source of bias. Quantitative techniques for distinguishing between 

adverse and benign DIF do not exist; rather a qualitative judgement must be made. If items 

with adverse DIF are identified they can be considered for removal from a tool (Teresi and 

Fleishman, 2007). I would argue that the variables identified in this thesis (age, 

socioeconomic status and gender) constitute adverse DIF for MDADI items, as the clinicians 

who identified them indicated concern regarding potential item response bias across the 

different groups that was not related to dysphagia per se. Therefore, the presence of 

adverse DIF across multiple variables and items of the MDADI further brings into question 

the tool’s overall validity and opens up the possibility of item removal. DIF-informed item 

reduction for the MDADI will be discussed later in this chapter. 

7.4.2 Summary of Research Question 3 discussion 

MDADI items have been shown in this thesis to be subject to DIF, which adds an extra 

element to concerns about the robustness of the tool in addition to previously presented 

issues with content validity, clinical utility and internal consistency. However, DIF is a 

complex concept and judgement of what constitutes adverse or benign DIF is subjective. As 

DIF in the MDADI has not been previously investigated, and this thesis suggests DIF is 

present within the tool, this is a key area for future research to investigate further. The DIF 

identified in particular MDADI items in this thesis does however create the opportunity for 

this result to feed into consideration of item redundancy and creating a shorter version of the 

MDADI, which will be discussed in the next section of this chapter. 

7.5 Synthesis of results from all Research Questions 

This thesis has demonstrated how qualitative data and analysis can inform and enrich 

quantitative analysis of a PROM. In their review of conceptual models to guide analytical 

integration in mixed method studies, Moseholm and Fetters (2017) suggest that for 

‘convergent design’ studies such as this thesis, a ‘data diffraction’ approach is taken which 

emphasises how the qualitative and quantitative data illuminate different aspects of a ‘central 

phenomenon’. Qualitative data provided information on MDADI clinical validity that could not 

have been quantitatively generated; in addition, qualitative data helped to guide and inform 

quantitative assessment. 

Combining qualitative and quantitative data analysis of diverse psychometric and clinical 

utility aspects of the MDADI has produced a complex and rich ‘meta inference’ of the 
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strengths and weaknesses of the tool. The mixed methods approach to analysis has 

illuminated many previously unexplored and unreported issues with the MDADI. This 

approach is innovative and has not previously been attempted for investigation of the 

properties of dysphagia-related PROMs. 

A major opportunity provided by qualitative and quantitative data analysis synthesis in this 

study was the potential to make an in-depth proposal for MDADI item reduction, through 

mixed methods analysis of the tool at an item level. 

7.5.1 Item reduction 

The length of the MDADI was highlighted as a major issue in this thesis. Snyder et al. (2010) 

suggest that being able to select the most relevant items from a longer research tool, to 

make a shorter more useable tool for clinical practice, may be a relevant avenue for future 

PROM research to explore. The idea of a short-form tool as having more clinical relevance is 

echoed by Carrozzino et al. (2021) who suggest that tool length is a key feature of the 

clinical utility of a PROM. In their study considering the clinical utility of a HRQoL PROM 

used with people with cancer Benavent et al. (2021) reported that clinicians considered the 

length of the tool in question to negatively impact on its clinical utility, and that shortening the 

tool would improve its utility. 

Item reduction analysis was not originally a separate research question singled out for this 

study. However, as the analysis of results developed it became clear that this was a 

significant topic and one worthy of detailed consideration, given the potential positive impact 

for practice that generation of a robust shortened version of the MDADI would have. This, 

coupled with the publishing of Lin et al. (2022)’s study during the undertaking of this thesis, 

which takes a different approach to MDADI item reduction, suggested that this was an 

important area to probe using the unique methodology of this thesis. 

This thesis presents a more comprehensive analysis of MDADI item redundancy than is 

extant in the published literature. Whilst other studies have considered item redundancy in 

PROM tools from a purely mathematical perspective (Sekely et al., 2018, Lin et al., 2022), 

this thesis took an approach combining qualitative and quantitative data. 

Sekely et al. (2018) used IRT and item information values to guide their choices regarding 

creating both a theoretically driven and empirically driven short form of a tool for assessing 

alexithymia. They did not consider DIF or incorporate any qualitative or content validity-

related data into their synthesis. 
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With specific reference to the MDADI, only one other paper has considered item reduction: 

that of Lin et al. (2022) which detailed the team’s quantitative analysis of MDADI item 

reduction. 

Lin et al. (2022) took a factor analysis approach with a view to producing a shortform version 

of the MDADI which they have named the ‘miniDADI’. This factor analysis was performed on 

196 MDADI questionnaires completed at 3-months post-treatment. Their analysis and item 

reduction were purely empirical and did not also consider a ‘theoretical’ approach as 

suggested by Sekely et al. (2018). The final MiniDADI version proposed by Lin contains 

MDADI items 11, 12, 14, 18 and 20, comprising two functional, two emotional and one 

physical subscale items, so does not preserve the ‘theoretical ratio’ of subscales (1F:2E:2P). 

A comparison between Lin’s MiniDADI and the synthesised MDADI shortforms proposed in 

this thesis is displayed in Table 64: 

 MiniDADI (Lin et al., 2022) Pretreatment Shortform 
MDADI 

6m post treatment 
Shortform MDADI 

Items  11, 12, 14, 18, 20 6, 11, 12, 14, 17 6, 7, 11, 12, 20 

Table 64: Comparison of Lin’s MiniDADI with shortform MDADIs proposed in this study  

As demonstrated in the above table, there is 60% overlap between the pre-treatment MDADI 

shortform suggested by this study, and Lin’s MiniDADI. At the 6m post-treatment point, there 

is also 60% overlap, but the item makeup of this overlap is slightly different. 

A significant advantage of the current study’s approach over Lin’s approach is that this thesis 

incorporates content validity and clinical utility data; Lin’s study does not. Of note is that in 

Lin’s selected items of 11, 12, 14, 18 and 20 for the ‘miniDADI’, items 12, 14 and 18 are 

suggested by clinicians in this thesis as having problematic wording. 

Lin et al. (2022) also did not consider potential DIF in their item reduction analysis. Given the 

results of this thesis, this has the potential to significantly weaken their results, as 40% of the 

MiniDADI items are subject to adverse DIF. This thesis has found both items 18 and 20 

(both included in Lin’s MiniDADI) to exhibit DIF at the pre-treatment datapoint, and item 18 

also at 6 months post-treatment, which removed them from consideration for the shortform 

MDADIs presented here. 

This thesis has taken a novel approach to item redundancy assessment, with its synthesis of 

both qualitative content validity and clinical utility factors, and quantitative IRT-led item 

information assessment. This provides a more complex and nuanced assessment than has 

previously been published in the literature and potentially provides a template for a mixed 

methods approach to PROM item reduction in future research.  
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7.6 Critique of study 

When reflecting on the process of undertaking any project with the benefit of hindsight, there 

are always aspects that, on reflection, could have been executed differently. A critique of 

aspects of this thesis follows. 

7.6.1 Study design 

7.6.1.1 Lack of patient data 

My biggest regret for this study was the necessary but intensely disappointing COVID-

related change to the study design, which involved removal of collection of patient-generated 

data on MDADI content validity and clinical utility from the protocol. 

Relevance of PROM items to patients’ concerns is central to ensuring strong content validity 

(Francis et al., 2016). It is essential that patients are included when developing, and also it 

could be argued assessing the quality of, tools (Mokkink et al., 2010a). Detail on how 

patients’ views were incorporated into the development of the MDADI is minimal, and 

certainly no research prior to this thesis has been undertaken to corroborate MDADI item 

content and choice from a patient’s perspective. 

Addario et al. (2020) also highlight the importance of including the patient voice when 

developing PROMs for use in cancer clinical trials. However, they also recommend the wider 

stakeholder group (including clinicians) be included when developing these tools. Asking 

clinicians about tool content remains a relatively novel approach; nevertheless, the depth of 

data generated from the clinicians in this study provides proof of concept that it is possible to 

produce relevant and useful qualitative data on PROM content validity and clinically utility by 

including clinicians in PROM evaluation. 

The results of this thesis need to be considered with caution however, avoiding the 

assumption that clinicians’ proxy reporting of patients’ experiences is always reliable. In their 

mixed methods study investigating the opinions of patients and clinicians on QoL PROM tool 

content (tools aimed at assessing impact of cancer medicines on HRQoL) Dunlop et al. 

(2022) found only 60% overlap in themes generated by clinicians and patients. This 

highlights the facts that clinicians and patients’ priorities may not align, and therefore that 

clinicians’ comments on patients’ views in this thesis should be viewed with an element of 

caution. 

  



166 
 

7.6.2 Data analysis 

7.6.2.1 Ensuring rigour in qualitative analysis 

Morse (2015) suggests that rigour of qualitative analysis is achieved through prioritising 

reliability, validity and generalisability during the data collection and analysis phases of a 

study. What follows is a critique of the rigour of the qualitative data collection and analysis 

performed in this thesis. 

7.6.2.2 Validity and reliability 

Some recommendations for ensuring rigour in qualitative research that are described in the 

literature were not possible to incorporate into this study due to the small scale and 

timeframes involved. Morse (2015) recommends ‘prolonged engagement’ and ‘persistent 

observation’ as ideal strategies to ensure validity. However, the nature of the study design of 

this project meant that prolonged engagement was not possible with the questionnaire 

method utilised, or within the timeframe of this study given the mixed methods approach: 

qualitative data collection was only half of the process. Likewise, persistent observation was 

not applicable to the questionnaire method. 

When thinking about possible ways of verifying the validity of my qualitative data, both 

‘member validation’ and ‘outsider validation’ were considered. Member validation is a facet 

of internal validity, looking at verification and substantiation of qualitative data (Ritchie et al., 

2014). This technique reduces the potential for researcher bias in results/analysis by actively 

involving the participants in confirming and checking the results (Birt et al., 2016). However, 

not all authors and researchers agree that member validation adds value: Morse (2015) 

argues strongly against using this technique, suggesting that it is not practical, as individual 

members may not agree with the analysis as a whole, which is a synthesis of many opinions 

and not just theirs. Morse also conjects that there is no extant guidance for what to do if a 

participant doesn’t agree with an analysis and proposes that “the researcher’s background in 

theory and research methods must outrank the participant as a judge of the analysis” (p. 

1216). 

In this study, I considered this approach to data validation however ultimately decided 

against employing these techniques. Outsider validation was dismissed as a recruitment 

path to this was not clear: I had already tried to access all relevant clinicians for the initial 

survey and did not know who had already answered the survey as it was anonymous. 

Therefore, I had no way of ensuring accessing ‘outsiders’ only. Member validation was 

dismissed as the low response rate had confirmed that in the post-COVID climate significant 

demands on the NHS workforce may preclude engagement with research recruitment. As I 
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had already approached relevant clinicians once, I did not want to put additional pressure on 

their time to re-evaluate my data through a further process of member validation.  

In my position as a clinician-researcher, I am embedded in HNC practice and the MDADI is 

part of my daily work. Through discussions with colleagues in my geographical area but also 

around the UK over my 20+ years of practice, I have a general insight into colleagues’ 

impressions of the MDADI. This gave me some ‘validity context’ when analysing the data to 

influence my analysis of themes, patterns, and the potential for unexpected or ‘outlying’ data. 

Reliability during the analysis phase of this study was established through developing a clear 

coding system and looking for data saturation within codes and themes. I also went through 

a careful process of ‘disassembling and reassembling’ the data whilst forming codes and 

themes: a process that Castleberry and Nolen (2018) suggest is a key aspect of a rigorous 

qualitative analysis. 

A weakness of the validity and reliability of the clinician generated data in this study is that it 

was not triangulated with patient-generated data. This was due to the previously discussed 

COVID-related protocol change and was unfortunately unavoidable. 

7.6.2.3 Generalisability 

My findings represent the opinions and experience of UK clinicians practising in England and 

Scotland only. As the MDADI is an internationally used tool, and eating, drinking, swallowing 

and dysphagia are very culturally sensitive, it may be that the results of this thesis are not 

generalisable to other locations. Further triangulation with data from other countries, and 

with input from clinicians and patients around the world, would improve this aspect. 

7.6.2.4 Reflexivity and potential for bias 

In terms of inherent research bias, as a practising clinician who has used the MDADI with 

patients for many years, I acknowledge that I have developed opinions about the tool over 

this time. It could be argued therefore that I do not have a starting point of equipoise about 

the MDADI. Malterud (2001) describes reflexivity as ‘the knower’s mirror’. During the 

analysis process I was very aware of my potential lack of equipoise and took steps to 

incorporate reflexivity and monitor for bias, using a reflective diary as my ‘mirror’ to monitor 

and manage the personal thoughts and reactions I had to the data and the analysis process. 

7.6.2.6 Representativeness and size of sample 

Qualitative data 

Although circulated around clinical networks accessible to all four UK nations of England, 

Scotland, Wales and Northern Ireland, a total of 31 questionnaire responses were recorded 

from SLTs practising in England and Scotland only. This number is comparable to other 
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practice-related survey-based research carried out with UK HNC SLTs: Roe et al. (2012) 

had 46 respondents to their questionnaire on UK HNC practice. However, although only 31 

respondents completed the survey, they provided a wealth of information relevant to the 

research questions at hand. Variation in practice in use of the MDADI within this study’s 

survey cohort mirrors the general variation in HNC SLT practice evidenced by Roe et al. 

(2012) and also that of US-based HNC SLTs surveyed by Krisciunas et al. (2012). 

Quantitative data 

MDADI data from patients used in this study was collected prospectively and consecutively 

and constitutes a ‘real life’ sample of patients attending the Edinburgh Cancer Centre for 

curative HNC treatment from 2016-2021. In terms of MDADI scores for this population, pre-

treatment and 6-month post-treatment MDADI-G and -C mean scores are comparable with 

other sites around the UK, such as those published by Khan et al. (2015). 

The MDADI was originally validated on 100 patients (Chen et al., 2001). More recent 

research considering properties of the tool has involved varying numbers: Khan et al. 

(2015)’s study comparing the MDADI-G and -C scores with the Performance Status Scale 

(PSS) included data from 86 patients pre-treatment, and 39 at 6 months post-treatment; 

Pedersen et al. (2016)’s comparison of the MDADI, PSS, Water Swallow Test and the 

Penetration-Aspiration scale involved MDADI-C score data from 173 patients at 3 months 

post-treatment. Lin et al. (2022)’s factor analysis of the MDADI was performed on data from 

196 questionnaires. The current study included item-level analysis of 271 pre-treatment and 

145 post-treatment questionnaires, which represents a significantly larger total number than 

previous published research into the properties of the MDADI. 

7.6.2.7 Use of the COSMIN tool 

The COSMIN tool was chosen for use in this thesis study as it went through a rigorous 

development process, it contained guidance on IRT analysis, and recent additions had been 

made with specific regard to content validity assessment. 

Baijens et al. (2021) recommend the use of IRT for psychometric assessment of assessment 

tools used with HNC patients with dysphagia and cite the COSMIN tool as an appropriate 

way of evaluating the properties of existing measures. Carrozzino et al. (2021) however 

describe COSMIN as being “strongly rooted in the psychometric tradition” (p.224) with 

potential for insufficiency in the scope of its domains in terms of assessing PROMS for 

clinical use. In their comparison of the COSMIN tool with other outcomes tool assessments, 

Rosenkoetter and Tate (2018) found a lack of consistency of assessment definitions and 

standards across tools, meaning that comparison was confounded and a clear 

recommendation for the tool with the strongest qualities could not be made. These critiques 
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in the literature suggest that the COSMIN tool may need further development, and this 

needs to be acknowledged in regard to the analysis presented in this thesis. 

Considering the lack of detail specifically regarding IRT, although COSMIN does provide 

some guidance with respect to IRT analysis of psychometric parameters, this is much less 

detailed than the CTT guidance provided for the same parameters: IRT guidance provided 

by COSMIN is at best brief. Results presented in this thesis suggest that COSMIN IRT 

guidance concerning structural validity and internal consistency is not sufficiently detailed, 

and does not consider the value and relevance of other IRT analyses that would provide 

additional valuable data when making judgements about the quality of the tool, for example 

DIF. This also adds to the suggestion that the COSMIN tool needs further development 

specifically regarding the guidance it provides on IRT assessment of tools. 

The presence of DIF for multiple items within the MDADI demonstrated in this thesis could 

be seen to call into question the structural validity of the tool. The fact that, using COSMIN 

guidance, the ‘model fit’ of the tool was taken to be the method of choice for assessing 

structural validity, and the MDADI was shown to fulfil this criterion, but then later also shown 

to contain a significant proportion of items subject to potentially adverse DIF, calls into 

question the use of the ‘model fit’ method as the sole means of assessing structural validity 

by IRT means as suggested in the COSMIN tool. Perhaps it is not sufficient, and other 

analyses/factors such as DIF should also be considered when assessing this parameter via 

IRT. The current version of the COSMIN manual also only mentions DIF in the context of 

cross-cultural validity assessment. Given the potential impact of DIF, perhaps this should be 

expanded upon in future iterations of the COSMIN tool. 

In addition, the COSMIN content validity guidance has much overlap with aspects of clinical 

utility as defined in this study. It may be that the definition of content validity has been cast 

too wide in the COSMIN guidance, and that this parameter should be kept narrow and 

specific, and additional clinical utility criteria added into the guidance that can cover other 

feasibility related aspects of tool use or performance. 

Studies continue to be published following COSMIN guidelines, such as Manduchi et al. 

(2022) who describe a protocol for a systematic review of psychometric properties of 

PROMS for dysphagia in HNC which is currently underway. Unfortunately, any issues with 

the COSMIN assessment criteria, such as lack of reference to clinical utility identified here, 

will be transferred to any study that uses them. 
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7.6.2.8 Use of IRT 

IRT is a modern, fast-developing approach to psychometric analysis, provides opportunities 

to produce novel insights into tool properties, and facilitates investigation of DIF. This is why 

IRT was chosen as the approach to mathematical analysis of aspects of the MDADI’s 

psychometric properties in this study. However, as IRT is a relatively novel approach 

compared to CTT there are issues with its use: interpretation can be challenging and the 

metrics it produces are less universally well-understood than classic CTT analyses and 

metrics such as Cronbach’s α. The advantages of IRT analyses have been previously 

outlined in this thesis. The fact that IRT analysis is recommended in recent multinational 

HNC guidance (Baijens et al., 2021), and that the MDADI has to date not been analysed 

using this technique, further justify its inclusion as an approach in this thesis. 

7.6.2.9 Missed DIF analysis opportunities 

As DIF is analysed at a specific variable and item level, it is possible that this study has 

missed additional potential DIF analysis opportunities. Taking the qualitative data as 

guidance for which variables and items to investigate for DIF opens up the possibility that 

data generated by different groups might have indicated other potential variables to 

investigate. 

The data that were generated in this study also did indicate other potential sources of DIF 

that it was not possible to evaluate within the available dataset. For example, survey 

respondents highlighted that they had concerns that patients who are socially isolated or live 

alone may respond to the MDADI differently. However, as the study design did not allow for 

prospective collection of data, I did not have access to information on social circumstances 

to be able to analyse this. This would be worth exploring in future analysis of the MDADI 

however, as would other variables, for example dentition. Clough et al. (2018) highlight the 

impact of pre-HNC treatment dental extractions on HRQoL. Again, there is some indication 

in the qualitative data of this study that this may impact on MDADI item responses, however 

dentition information was not included in the patient demographic data collected for this 

study. 

In this thesis, items subject to DIF were found to differ slightly between datapoints. Whilst 

this might be related to statistical power due to a larger n at the pre-treatment datapoint, it 

might instead be due to other characteristics of the two ‘populations’ before and after 

treatment. It is well documented in the literature that HNC treatment is lifechanging, and 

many other factors not investigated here might influence patients’ responses to MDADI items 

following completion of treatment. At 6 months post treatment, subacute post-treatment side 

effects are often still in effect. In addition to this, patients are adapting to their ‘new normal’ 
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and navigating cancer survivorship. Phillips and Currow (2010) have described how cancer 

survival “means living with a chronic and complex condition” (p.47). In their qualitative study 

of patients’ food and eating-related coping strategies post HNC treatment, Einarsson et al. 

(2019) report a range of different coping, avoidance or management strategies that people 

develop in response to their EDS difficulties following treatment. Different people adapt or 

react differently to longer term treatment related comorbidities such as dysphagia, so it could 

even be that individual coping mechanisms might be a potential source of DIF in PROMs. 

7.7 Discussion summary 

This thesis is the first to present data on mixed methods IRT and qualitative assessment of a 

dysphagia PROM’s properties. It demonstrates the power of this approach and the detailed 

information it produces. 

Since its inception more than twenty years ago, the MDADI has been subject to surprisingly 

little scrutiny of its properties, even though it is one of the most well-used tools in HNC 

clinical and research practice. Most evaluations of the tool purely re-present the 

development validation data without making any de novo evaluations of the MDADI’s 

strengths and weaknesses. 

The results of this study paint a complex picture of the MDADI tool’s properties. The data 

suggest that for a UK-based population of clinicians and patients, there are not only issues 

with the tool at an item level, but also at a whole tool level, with both its content validity and 

clinical utility, in addition to the presence of DIF in specific items. This study also suggests 

that the properties of the tool differ if used at different timepoints within a patients’ journey, 

which may have implications for both clinical practice (e.g., should clinicians use different 

shortforms depending on when they use it?) and research practice (how can ‘before’ and 

‘after’ scores on the tool be compared if it is now indicated that the tool does not perform 

comparably at different timepoints?). 

With regards to use in clinical practice, results of this study indicate that many clinicians use 

the MDADI as more of a qualitative ‘conversation starter’ to facilitate difficult discussions 

around dysphagia-related quality of life, rather than a formal quantitative outcomes tool. 

Therefore, a change to the length of MDADI version with elimination of ‘problem’ items could 

be a welcome change and potentially easy to incorporate into practice. 

Novel IRT analysis of PROMs provides much more detailed, nuanced mathematical data 

than CTT. However, analysis of established tools with IRT can uncover previously 

undocumented issues, bringing into question the validity of their ongoing use. This has been 

the case with other well-known dysphagia PROMS to the extent that researchers suggested 
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that tools were not fit for purpose in their current forms given their poor performance on IRT 

analysis (Cordier et al., 2018, Cordier et al., 2017). The initial results presented in this thesis 

suggest that this may also be the case for the MDADI. 

This initial attempt at using IRT to assess some of the MDADI’s psychometric properties has 

highlighted both the wealth and complexity of information that IRT produces, and perhaps 

also that current guidance on IRT use for psychometric assessment of PROMS lacks detail 

and requires further clarification. 

From a research practice perspective, the results of this study present a significant challenge 

to the status quo in the field of HNC. The MDADI has been frequently used as a main 

outcome measure in large scale clinical trials of cancer interventions. It is also still commonly 

used as a ‘gold standard’ when validating other tools. The significant psychometric, validity 

and utility issues highlighted in this thesis suggest potential serious implications for 

judgements made on treatment efficacy and the validation of other dysphagia assessment 

tools that incorporate MDADI data. 

The combination of detailed mathematical data, coupled with compelling qualitative data, 

suggests fundamental flaws with the MDADI, highlighting a pressing need for it to be 

modernised and updated. 

In the following final chapter of this thesis, implications of this study are discussed, and 

recommendations made for future practice, policy and research with respect to the MDADI. 
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CHAPTER 8: STUDY IMPLICATIONS, RECOMMENDATIONS 

AND CONCLUSIONS 

The proposed outcome of this study was as follows: 

Qualitative and quantitative insight which will make clear the strengths and 

weaknesses of the MDADI tool, both in terms of psychometric analysis and 

the utility of the tool, that is the experience of using the tool in practice. 

These data will be useful to inform future tool development and use in both 

clinical and research practice providing guidance on how the validity of a 

future version of the tool could be improved, and how its use in practice 

could be enhanced. 

In this final chapter I will therefore present the potential practical outputs of this study and 

recommendations based on the results. 

8.1 Practical outputs and recommendations of this study 

This study has confirmed that UK HNC SLTs agree that a tool which looks specifically at the 

impact of eating, drinking and swallowing (EDS) difficulties on quality of life has clinical 

relevance. In HNC dysphagia practice we need a PROM that considers the impact of 

difficulty with EDS on quality of life that is robust, relevant and useable. This need, integrated 

with the results of this study, suggests the following recommendations for practice, policy 

and research. 

8.1.1 Recommendations for practice 

This in-depth analysis of the MDADI has produced results that can translate into practical 

action points for making evidence-based changes to clinical practice within my SLT team in 

NHS Lothian: 

1. Reconsider current team policy regarding use of the MDADI as part of our suite of 

routine outcome measures given multiple issues highlighted by this study. 

2. Explore other options for dysphagia related QoL measurement which are more 

acceptable to patients and clinicians until a better version of the MDADI is produced. 

We might move to trialling another tool, for example the HNSAM. 

If we agreed to continue using the MDADI, the following recommendations are made: 

3. Create a Microsoft Excel™ spreadsheet with a formula that includes a MDADI-C 

score calculator to minimise MDADI-C score calculation errors. 
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4. Create a database of languages the MDADI has been translated into, and who to 

contact to obtain the relevant version if necessary. 

5. Consider using a shorter version of the tool as a clinical adjunct. 

8.1.2 Recommendations for policy 

1. Published guidance on selection of outcome tools for research and clinical practice 

gives much emphasis that the tools should be ‘robust’. However, this thesis 

demonstrates just how complex that judgement can be, and how much an impact the 

clinical utility of a tool can have on its use in addition to its psychometric properties. 

Future guidance on PROM tool selection should be clearer, and tools for assessing 

PROMS need to be wider ranging in what aspects of a tool they assess, particularly 

with respect to clinical utility. 

2. This thesis has demonstrated that the internal consistency, content validity, clinical 

utility and presence of DIF within the MDADI are problematic. This means that 

without future amendment caution is advised regarding its continued use as sole or 

primary dysphagia-related outcome tool in clinical trials, or as a gold standard in the 

validation of other dysphagia assessment tools. This is significant and somewhat 

controversial due to the current high profile and wide use of the MDADI in both 

clinical and research practice. 

3. There has been much literature in recent years considering the development of a 

‘core set’ of outcome measures in HNC (Nund et al., 2014b, Chera et al., 2014, 

Waters et al., 2014). Future work in this area should take the results and 

recommendations presented in this thesis into consideration when determining the 

content of this core set. 

8.1.3 Recommendations for research 

This study illustrates the different results that can be obtained by exploring the properties of 

a tool via a mixed methods approach. Further exploration of issues raised in this study are 

warranted as they have significant implications for the validity and reliability of MDADI data 

generated in clinical and research practice. 

1. Patient-led assessment of the content validity and clinical utility of the MDADI 

As opinions of people with HNC are only represented in this thesis by proxy, it is essential 

that the data in this thesis are triangulated with patient generated data about the content 

validity and clinical utility of the MDADI in future studies. 

2. Reproduction of the analysis with other geographical populations 
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IRT assumes population invariance, so in one sense the same results would be expected in 

another similar analysis of the MDADI. However, EDS are culturally sensitive, so the 

potential for context to affect results would need to be explored on culturally differing 

populations. This issue is even more complex for translated versions of the MDADI. 

In terms of the quantitative analysis and the difference in this thesis’ results compared with 

Lin et al. (2022), further item-level analysis of the MDADI is recommended to investigate 

whether current results are replicated in terms of recommendations for item reduction. 

3. Future modification of the MDADI? 

On one level, the results of this study could be interpreted to suggest that the MDADI as a 

tool is fundamentally flawed and beyond ‘fixing’ as a tool, given the many statistical and 

qualitative issues presented in this thesis. However, the MDADI is unique currently as the 

only HNC-specific tool which measures dysphagia-related quality of life, and this study has 

shown that it does still have relevance to clinical practice in some form. To develop a new 

tool to replace the MDADI would be a mammoth undertaking, particularly due to the 

complexity of integrating multiple sources of data on tool performance in terms of 

psychometric profile, clinical utility and content validity for both clinicians and patients. 

This study has suggested multiple changes to the existing form of the MDADI to strengthen 

its validity, clinical utility and psychometric properties. These include a decrease in length 

through item reduction, removal of ‘reverse scored’ items, exploration of alternatives to the 

Likert scale, and amendments increasing inclusivity and compassion of item wording. 

Guidance does exist for modifying existing tools (Snyder et al., 2007) and this along with the 

suggestions made in the current thesis and any future research exploring the properties of 

the MDADI would need to be synthesised to improve the tool as much as possible to a point 

where it could be re-validated. 

4. Further in-depth investigation of existing tools that could replace MDADI using mixed 

methods study design to assess their content validity, DIF and clinical utility 

Due to its high profile within clinical and research practice, much work would need to go into 

researching a tool that could replace the MDADI. Its closest alternative could be seen to be 

the HNSAM (Chan et al., 2019), however this has not yet been subject to independent 

psychometric, qualitative or clinical utility assessment, and does not claim to assess exactly 

the same domains as the MDADI. Other non-HNC specific tools such as the SWAL-QOL or 

the EAT-10 have also not undergone the thorough mixed-methods analysis that would be 

required; this therefore should be a future research priority. 
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5. Development of a new tool to assess dysphagia related QoL in people with HNC 

If the MDADI is no longer considered fit for purpose and it is proven that there are no 

suitable existing alternatives, future research should focus on developing a new tool to take 

its place. 

6. Increased use of IRT to investigate PROMS, including those assessing dysphagia-

related QoL 

Yang et al. (2022) suggest increased use of IRT vs CTT in future development of HRQoL 

PROMs for dysphagia, and that the item level analysis that IRT facilitates confers significant 

advantage over more traditional psychometric approaches. IRT analysis of all existing 

dysphagia specific QoL assessment tools is advised to investigate how they perform in 

terms of difficulty, information, and range of θ coverage. It may also be that synchronous 

CTT and IRT analysis on the same dataset, as suggested by Cordier et al. (2018) is a 

sensible approach, and this comparison of more traditional methods with more novel 

methods might also be a way of increasing understanding or IRT terminology and results 

amongst researchers and clinicians. For this to be realistically possible, improved guidance 

on how to carry out and interpret PROM IRT analysis is necessary and should be 

incorporated into tools designed to facilitate the assessment of PROMS. 

7. Further development of the concept of tool ‘clinical utility’ 

In this study I have made a novel proposal for the definition of the concept of tool ‘clinical 

utility’ and presented a taxonomy for how this could be assessed. I have made the argument 

that considering tool ‘clinical utility’ is a key facet of overall tool strength, alongside the more 

traditional psychometric considerations of validity and reliability. The taxonomy presented 

here requires further validation and development. 

8. Development of a formal tool for the assessment of PROM clinical utility 

The taxonomy developed in this thesis, if developed as per point seven above, could lead to 

the production of a clinical utility assessment tool which could be used alongside 

psychometric assessment tools when assessing the robustness of PROMs. 

  



177 
 

8.2 Conclusion 

International guidelines on HNC and dysphagia practice stipulate the use of psychometrically 

robust psychosocial assessment tools (Verdonck-de Leeuw et al., 2022, Speyer et al., 

2022). In clinical practice, SLTs see every day the significant and lasting impact that HNC-

related dysphagia has on our service users. It is therefore essential that we have tools that 

are not only psychometrically valid and reliable, but that are also practicably usable with 

strong relevance to patients and clinicians, and that produce meaningful data that can be 

used to drive and improve care at an individual patient level. This thesis confirms that a tool 

specific to assessing dysphagia related QoL has great relevance for clinical practice. 

The results of this study have also shown however that the validity and clinical utility of 

‘classic’ assessment tools cannot be assumed and has confirmed the importance of 

reflecting on and interrogating the tools we use in both clinical and research practice to 

ensure they are fit for purpose and add value to our patients’ management. We cannot afford 

to be complacent about the quality of the tools that currently form part of ‘established’ HNC 

practice. We need to ask Kroenke et al. (2015)’s ‘second generation questions’ of the tools 

we routinely use both clinically and in research. 

The MDADI is unique in its HNC-specific focus on dysphagia-related QoL assessment and is 

extremely widely used in both HNC research and clinical practice. However, this thesis 

suggests there is a pressing need for either further strengthening, development and testing 

of the MDADI, or development of a new tool that could take its place. 

I hope this thesis can act as a clarion call for further investigation, not only of the MDADI but 

of all commonly used outcomes tools that have an impact on patient care in HNC dysphagia, 

both through their use in clinical practice and research trials. The recommendations made 

here can pave the way for the evolution of the MDADI so it can continue to be a key patient-

centred and evidence-based adjunct to HNC dysphagia practice.  
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Appendix B: Clinical Utility database search strategy 
CINAHL 25/03/21 

Search  Search term Results 

S1 MM "Patient-Reported Outcomes” 1571 

S2 “clinical utility” OR (MH “Outcomes Research”) 14083 

S3 S1 AND S2  12 

 

Limited to peer-reviewed academic journals reduced the total to 11. 11 abstracts were reviewed and 2 were found to be potentially relevant and 

the full text was accessed. 1 article was included in the review. 
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MEDLINE 1946-24th March 2021 – 25/03/21 

Search Search term Results 

S1 Patient reported outcome measure.mp. or Patient Reported Outcome Measures/ 8761 

S2 limit 1 to (English language and humans) 8213 

S3 Clinical utility.mp. 27587 

S4 limit 3 to (English language and humans) 20744 

S5 2 and 4 33 

S6 Usability.mp 14838 

S7 limit 6 to (English language and humans) 8361 

S8 2 and 7 46 

S9 Implementation.mp. 271192 

S10 limit 9 to (English language and humans) 161782 

S11 2 and 10 316 

S12 Practical issues.mp 3139 

S13 limit 12 to (English language and humans) 2118 

S14 2 and 13 4 

S15 5 or 8 or 11 or 14 387 

 

387 abstracts were studied and 357 were excluded. Of the remaining 30 articles, 1 duplicate was removed and full text was analysed for 

meeting inclusion criteria for the remaining 29 articles.  Ultimately 7 articles met the inclusion/exclusion criteria and was included in the review.  
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EMBASE 1974 – 24th March 2021 – 25/03/21 

Search Search term Results 

S1 Patient reported outcome measure.mp. or Patient Reported Outcome Measures/ 30571 

S2 limit 1 to (English language and humans) 30141 

S3 Clinical utility.mp. 41184 

S4 limit 3 to (English language and humans) 35602 

S5 2 and 4 127 

S6 Usability.mp 19026 

S7 limit 6 to (English language and humans) 15010 

S8 2 and 7 224 

S9 Implementation.mp. 361123 

S10 limit 9 to (English language and humans) 267981 

S11 2 and 10 1313 

S12 Practical issues.mp 3960 

S13 limit 12 to (English language and humans) 2949 

S14 2 and 13 13 

S15 5 or 8 or 11 or 14 1609 

S16 5 or 8 or 14 360 

Implementation removed from search terms as found to be less relevant from Medline search review of abstracts using that search term. 

360 abstracts were studied and 319 were excluded. Of the remaining 41 articles, duplicates were removed and full text of 33was analysed for 

meeting inclusion criteria.  Ultimately 3 articles met these criteria.  
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PubMed 25/03/21 

 

Using MeSH terms “assessment, patient outcomes”, “feasibility studies” (clinical utility not recognised as a search term)  

Search Search term Results 

S1 Search ("assessment, patient outcomes ") AND ("feasibility studies ") 249 

S2 Filters: English, Humans, Medline results excluded (as Medline searched separately) 16 

 

Of the 16 studies, full text of 1 article was accessed after screening of abstracts. 

Of these, 0 were appropriate for inclusion in this literature review as none met all inclusion criteria. 

 

Additional articles from ref lists: 

Thompson etal 2016 

Higginson &Carr 2001; 

Patel etal 2017 

Montgomery etal 2020 

Howell etal  2014 
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Appendix C: MDADI database search strategy 
CINAHL 30/04/21 

Search Search term Results 

S1 TI "MDADI” 

 

6 

S2 SU “MDADI” 0 

S3 TI “MD Anderson Dysphagia Inventory”  10 

 

After exclusions/duplicates: 11 articles accessed in full text 
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MEDLINE 1946-30th April 2021– 30/04/21 

Search 

ID 

Search term Results 

S1 MDADI.mp 150 

S2 limit 1 to (English language and humans) 118 

S3 MD Anderson Dysphagia Inventory.mp 155 

S4 limit 3 to (English language and humans) 125 

S5 2 or 4 151 

S6 Dysphagia.mp 29814 

S7 limit 6 to (English language and humans) 20425 

S8 Patient reported outcome measures.mp or Patient Reported Outcome Measures/ 12023 

S9 Limit 8 to (English language and humans) 10065 

S10 7 and 9 67 

   

   

   

 

218 abstracts were studied and 195 were excluded. Of the remaining 23 articles, 13 duplicates were removed and full text was analysed for 

meeting inclusion criteria for the remaining 10 articles.  Ultimately x articles met the inclusion/exclusion criteria and was included in the review. 
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EMBASE 1974 – 29th April 2021 – 30/04/21 

Search 

ID 

Search term Results 

S1 MDADI.mp. 288 

S2 limit 1 to (English language and humans) 276 

S3 MD Anderson dysphagia inventory.mp. 281 

S4 limit 3 to (English language and humans) 272 

S5 2 or 4 346 

S6 Patient reported outcome measure.mp. or Patient Reported Outcome 

Measures/ 
31437 

S7 limit 6 to (English language and humans) 31005 

S8 Dysphagia.mp. or dysphagia/ 84948 

S9 limit 8 to (English language and humans) 72916 

S10 7 and 9 382 

S11 5 or 10 695 

695 abstracts were studied and 662 were excluded. Of the remaining 33 articles, 22 duplicates were removed and full text of 11 were analysed 

for meeting inclusion criteria. 
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PubMed 25/03/21 

 

Using MeSH terms “assessment, patient outcomes”, “feasibility studies” (clinical utility not recognised as a search term)  

Search 

ID 

Search term Results 

S1 Search MDADI Filters: Humans, English, Dental journals, Nursing journals (all fields) 6 

S2 Search MD Anderson dysphagia inventory Filters: Humans, English, Dental journals, Nursing journals (all 

fields) 

11 

S3 Search: (dysphagia) AND (patient reported outcome measures) Filters: Humans, English, Dental journals, 

Nursing journals 

3 

 

Of the 20 results, full text of 1 article was accessed after screening of abstracts however this was a duplicate of an article located in another 

search engine search. 

 

Additional articles from ref lists: Kwon etal 2013 
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Appendix D: Online survey content 
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Appendix E: Survey invite email 
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Appendix F: Survey PIS 
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Appendix G: List of thematic analysis codes at each stage 
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Appendix H: Mind map of codes and themes 
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Appendix I: IRT GRM Model fit tables 

Pre-treatment 
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6m post treatment 
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Appendix J: Paper for publication 

ABSTRACT 

The MD Anderson Dysphagia Inventory (MDADI) is a widely used patient reported outcome 

measure (PROM) which assesses dysphagia-related quality of life (QoL) in head and neck 

cancer (HNC). Despite its common use in HNC research and clinical practice, few of its 

psychometric properties have been reappraised since its initial inception. The aim of this 

study was to perform a survey-based qualitative analysis of UK HNC clinicians’ perceptions 

of the content validity of the MDADI, evaluating it across the parameters of Relevance, 

Comprehensiveness and Comprehensibility as per the COSMIN guideline for PROM 

assessment (Mokkink et al., 2019). Five themes were identified: 1. A PROM assessing 

dysphagia-related QoL has potential value in prompting discussion, 2. MDADI items lack 

clarity of definition of the terms ‘swallowing’, ‘eating’ and ‘dysphagia’, 3. The MDADI is 

perceived to be overly negative in tone including items that service users may find 

distressing or disempowering, 4. Items in the tool are exclusory to specific subgroups of 

patients, such as those who are Nil By Mouth or socially isolated, 5. Modifications to the 

MDADI were suggested and encouraged to make it more useful and patient-centred. In 

summary, this study indicates that MDADI’s content validity could be improved across all 

three COSMIN parameters. Further re-evaluation of the content validity of the MDADI is 

warranted, with potential future amendment of items being indicated if the results of this 

study are corroborated in subsequent research. 

INTRODUCTION 

Difficulties with eating, drinking and swallowing are commonly reported by patients as one of 

the most impactful outcomes of their head and neck cancer (HNC) and its treatment 

(Mendez et al., 2020), and people with HNC-related dysphagia describe a complex 

interaction between it and other social, emotional and physical aspects of their lives 

(Dawson et al., 2019).Recent international guidance on HNC practice emphasises the 

importance of assessing, monitoring and managing the psychosocial impact of dysphagia 

(Verdonck-de Leeuw et al., 2022, Baijens et al., 2021).The impact of dysphagia on peoples’ 

lives can be measured by assessing dysphagia-related quality of life (QoL), which is the 

patient’s perception of the impact of swallowing difficulties across social, functional and 

psychological domains (Speyer et al., 2014). 

Patient reported outcome measures (PROMs) are a commonly used way of conceptualising 

and quantifying health related QoL and are an important adjunct to clinician-led assessments 

(Ferrans, 2007). Silveira and colleagues  describe PROM assessment in HNC as an 

‘essential’ part of clinical practice. Several PROMs exist that can be used to assess the 

impact of difficulties with eating, drinking and swallowing on QoL. However, the only tool 

dedicated to assessing dysphagia-related QoL specifically in people with HNC is the MD 

Anderson Dysphagia Inventory (MDADI) (Chen et al., 2001). 

The MDADI is one of the most frequently used dysphagia outcome assessment tools in HNC 

research practice internationally (Ojo et al., 2012) and is often used as a main outcome tool 

in multicentre trials (Hutcheson et al., 2016, Castellano and Sharma, 2019). In recent years it 

has been the primary or secondary endpoint in large multicentre trials such as De-

ESCALaTE, PATHOS, CompARE, DARS and PRO-ACTIVE (Owadally et al., 2015, Petkar 

et al., 2016, Martino et al., 2021, Mehanna et al., 2017, Mehanna et al., 2019). The MDADI 

is also often used as a ‘gold standard’ in the validation of other dysphagia assessment tools 

for use with people with HNC, such as the DIGEST (Hutcheson et al., 2017) and the Sydney 

Swallow Questionnaire (Dwivedi et al., 2010). 
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The MDADI is a self-administered PROM which quantifies swallowing related QoL. It was 

originally validated on a cross-sectional sample of 100 English-speaking adult patients with 

HNC and dysphagia in the USA in the late 1990s (Chen et al., 2001). The tool consists of 20 

items each rated on a 5-point Likert scale. Scoring the tool produces a global score (MDADI 

– G), scored from the first item (“my swallowing impacts my day-to-day life”) and a 

composite score (MDADI –C) of the remaining 19 items. MDADI-G and MDADI-C scores 

range from 20 (low QoL) to 100 (high QoL). 

High demands are placed on outcome measurement tools. They must be clinically 

meaningful and have strong psychometric properties ensuring that the data they capture is 

reliable and valid (Speyer et al., 2022).Several tools exist that facilitate the assessment of 

the psychometric properties of PROMs, however Lorente and Villadrich ’s recent meta-

review showed the most comprehensive and widely used tool to be the COSMIN tool 

(Mokkink et al., 2019). 

The ‘content validity’ of a tool refers to whether it covers all of the important and relevant 

aspects of the subject under investigation (Connell et al., 2018), and can be established by 

asking patients and clinicians about the comprehensiveness, relevance and 

comprehensibility of the items in the tool (Terwee et al., 2018, Streiner et al., 2015). 

COSMIN suggests that this is the most important of all psychometric parameters (Terwee et 

al., 2018), with poor content validity having potential to impact all other aspects of tool 

psychometrics. 

Since the MDADI’s inception more than 20 years ago, studies have appraised its 

psychometric properties according to data provided in Chen’s origin paper (Ojo et al., 2012, 

Timmerman et al., 2014, Patel et al., 2017), however surprisingly few aspects of the MDADI 

have been re-evaluated through original research given the tool’s high standing within HNC 

practice. To date the concurrent validity (Pedersen et al., 2016, Khan et al., 2015), 

interpretability (Hutcheson et al., 2016) and construct validity (Lin et al., 2022) of the MDADI 

have been explored, however no research exists further examining the content validity of the 

tool. 

This study therefore constitutes the first de novo exploration of the content validity of the 

MDADI since its inception. The aim of this study was to carry out an investigation of UK 

clinicians’ perceptions of the content validity of the MDADI with the aim of providing novel 

information on this important aspect of the tool and potentially identifying areas for future 

investigation or development. 

METHODS 

This study took the form of a qualitative exploration of UK Speech & Language Therapists’ 

(SLTs) perceptions of the content validity of the MDADI, via data generated by responses to 

an online questionnaire. Data presented and discussed in this study formed part of a larger 

Pragmatic mixed methods study which investigated the content validity, clinical utility and 

other psychometric properties of the MDADI carried out by the author. 

Participants and procedure 

Data were collected from UK-based SLTs via an online questionnaire tool. Participants were 

accessed via professional networks and social media, with the aim of convenience sampling 

progressing to snowball recruitment. Participants did not need to have experience of using 

the MDADI tool; however clinical experience of working with people with HNC was essential 

for them to be able to evaluate tool content validity with respect to this patient group. 
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A questionnaire was generated and piloted with both a group of SLTs working out with the 

field of HNC, and with the study Patient and Public Involvement (PPI) group. Greenhalgh 

(2014) suggests the goal of questionnaire design is clarity and ease of completion, therefore, 

length, layout, question wording and content were considered (Boynton, 2004, Kelley et al., 

2003, Jones et al., 2013). To ensure participant informed consent for the questionnaire, a 

participant information sheet (PIS) was provided at time of recruitment. UK research 

approval was granted [IRAS REC no. 20/WM/0319] and R&D permission to carry out the 

study was sought and granted at both a local and national level (HRA, 2020, NICE, 2018). 

In addition to a small number of demographic questions, questionnaire respondents were 

asked to comment on each MDADI item in detail. Questions were open-ended in nature to 

allow collection of qualitative, narrative data, with the response taking the format of a free-

text comment box. 

Demographic data gathered on questionnaire participants was limited to years of clinical 

experience, location and MDADI usage patterns to ensure anonymity. In total 31 UK 

clinicians responded to the questionnaire, representing the UK nations of England (n=19) 

and Scotland (n=12). The total number of SLTs with clinical experience in HNC in the UK is 

unknown. Respondents had wide range of years of clinical experience working with people 

with HNC (1-34 years, mean 12.42). Of the thirty-one questionnaire respondents, twenty 

were using the MDADI in their clinical practice at time of completion. The questionnaire was 

open to responses from December 2020 – February 2021 inclusive. 

Data analysis 

Questionnaire data were downloaded from the online questionnaire platform and the free-

text narrative data underwent a process of reflexive thematic analysis (TA) using Braun and 

Clarke (2021)’s 6-phase guide to performing this technique. TA provides a theoretically 

flexible, accessible approach to qualitative data analysis (Braun and Clarke, 2006). The 

process of TA involves becoming familiar with the data before generating initial codes and 

searching for themes, which are ultimately named and defined; it is a process of 

disassembling, reassembling, interpreting and drawing conclusions on the data (Castleberry 

and Nolen, 2018). 

RESULTS 

Thematic analysis of the questionnaire responses provided a rich account of SLTs’ 

impressions of the content validity of the MDADI. Five themes which had relevance to 

content validity were identified, as summarised in Table 1. 

 Theme name Characteristics 

1 “a conversation starter” 
– The MDADI can be 
helpful in clinical 
practice 

How the MDADI is useful in clinical practice 

2 The bigger picture of 
eating and drinking 

Lack of focus in the MDADI about whether it is assessing 
swallowing, eating and drinking, other issues, or everything! 

3 “not user-friendly” How the MDADI is perceived to be negative, emotive and 
non-patient-centered 

4 Excluded groups Patient subgroups excluded by MDADI item wording or 
content 

5 “not quite where we 
need it to be” – 
suggestions for change 

Practical suggestions for changes and improvements to the 
tool that would make it more useful and patient-centered 

Table 1: Summary of themes generated from inductive Thematic analysis  
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Theme 1: “A conversation starter” 

Despite issues with the tool identified in other themes, respondents felt using the MDADI still 

added overall value to therapist-patient consultations. Clinicians acknowledged “It's a useful 

QOL tool where few others exist. It was devised with HNC patients in mind” (Respondent 

13). There was a common thread that the MDADI acted as a “conversation starter” 

(Respondent 4) when used during clinical sessions. Respondent 5 described how the 

MDADI “allows you to discuss a number of different topics that may not come up during 

informal discussion or a patient may not consider it to be an important part of their care”. 

Respondent 30 highlighted that the MDADI forms part of a thorough clinical evaluation, 

complementing other assessment tools: “It provides information which assists clinical 

decision-making alongside other tools/measures”. 

Theme 2: The bigger picture of eating and drinking 

The MDADI was designed to assess ‘dysphagia-specific’ impact on patients’ QoL, however 

the questionnaire responses richly spoke to the fact that the tool frequently mixes swallowing 

impairment with other, more overarching aspects of eating and drinking, to the point that it is 

often not clear which aspect is being assessed with respect to impact on QoL. Respondent 

19 described this as “Poor wording-eating habits doesn't equate to swallowing”. Likewise 

Respondent 7 identified ambiguity in referring to ‘eating’ rather than swallowing: “The phrase 

'eating habits' can be interpreted in many ways, and not necessarily relevant to swallowing. 

For example, some of my bariatric patients, or patients that wish to lose weight, will 

comment on this.” 

A common theme throughout the dataset was the scope for issues other than oropharyngeal 

dysphagia to affect patients’ responses to items. Respondent 4 described it thus: “Most 

patients say my swallowing doesn't limit me- my issue is the pain/ saliva/ appetite/RT 

[radiotherapy] side effects. The impact of dental extractions, which are a common part of 

pre-HNC treatment workup, on MDADI responses, were highlighted by respondents: “If 

patients have had recent dental extractions this can influence their responses - sometimes 

need to guide them to think about oral intake prior to dental extractions” (Respondent 17). 

Theme 3: “Not user-friendly” 

Respondents found the tone of the MDADI to be overly negative and to lack patient-

centredness, commenting how it often cast patients in a passive or disempowered position: 

“Some aspects are negative and focused on the potential views of other 
people, this can be upsetting for patients, it also focuses on swallowing 
difficulty and not …. adaptations a patient may be effectively making” 

(Respondent 10). 

The use of the word swallowing ‘problem’ throughout the MDADI was noted, with concerns 

that this negative framing had potential to “skew the question” (Respondent 19). 

Respondents commented on other examples of negative or insensitive wording used in 

MDADI items, some feeling it was unsuitable to the extent that they stopped using the tool in 

their clinical practice: 

“If [people] are really struggling then the questions are insensitive - 
reminds [people] of everything they are missing and likely to damage 

clinician-client bond, as this adds insult to injury. Largely why I stopped 
using it - didn’t add to my clinical care and only those with mild-mod issues 

seemed well enough in themselves to complete” (Respondent 2). 

Items 5 (“I do not feel self-conscious when I eat“) and 15 (“I feel free to go out to eat with my 

friends, neighbours, relatives”) in the MDADI caused consternation amongst respondents. 
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They were commonly described as “the trick double-negative questions” (Respondent 29) 

that "catch patients out” (Respondent 19). This is because these are ‘reverse scored’ items, 

as explained by Respondent 17: 

“I ask patients to read particularly carefully as they can often say disagree 
when they mean agree and vice versa due to trend in answers in the rest 

in the questionnaires i.e., in most questions "agree" indicates an issue 
whereas in this example "agree" is a positive thing”. 

Throughout the MDADI tool, respondents highlighted items that were felt to be ambiguous, 

requiring explanation, therefore being open to interpretation potentially affecting the validity 

of responses: “Some questions are worded in a confusing way and the answers then need to 

be checked” (Respondent 7). Many respondents described how they had to ‘step in’ to help 

patients complete the tool due to ambiguously worded items: “the wording of some questions 

is confusing therefore requires clarification from SLT” (Respondent 18). In addition, often it 

was not just concern about patients misunderstanding or being confused by items, but also 

SLTs themselves: “Patients don't understand the question and nor do I” (Respondent 19). 

Theme 4: Excluded groups 

Respondents identified subgroups of patients who would not be able to answer some, or 

any, of the MDADI items due to their health or social status at time of assessment. 

Items that referred to ‘eating out’ were identified as potentially exclusory to patients of lower 

socioeconomic status who were not able to afford to do so, such as item 8 (“I do not go out 

because of my swallowing problem”) which “does not often highlight difficulties in our clinical 

caseload who often cannot afford to eat out” (Respondent 15). 

Likewise, item 9 (“my swallowing difficulty has caused me to lose income”) was felt to 

exclude patients who either couldn’t work or who had retired. This was summarised by 

Respondent 12 who noted: 

“I have had a number of respondents omitting this item or annotating it to 
say that they are not in employment. The predominance of over 60s or 65s 

in the HNC population tends to make this item slightly less relevant.” 

Several items were also highlighted as being exclusory to patients who lived alone or were 

socially isolated, with the items’ focus on friends, family and social interactions. These items 

were described as “open to misinterpretation/non-representative answers as so many of our 

patients live alone/ do all the cooking themselves/don't have anyone who cooks for them” 

(Respondent 17). 

Significant issues throughout the tool were highlighted in terms of using the tool as a 

baseline measurement with patients prior to their HNC treatment, often before they have any 

symptoms of swallowing difficulty. Most items presume a swallowing problem and therefore 

clinicians have frequently experienced non-dysphagic patients not knowing how to answer 

an item, potentially skewing or invalidating their results; in addition to causing anxiety and 

trepidation about what might be on the horizon in terms of future treatment side effects. 

Respondent 17 summarised this concern: “It can also concern people who do not have 

swallowing difficulties, as they worry that the questions are an indication of what they will 

face in future e.g., they might not be able to eat out, enjoy a meal with friends, be 

embarrassed about their eating etc”. 

Finally, patients whose dysphagia is so severe that it has been recommended they be ‘nil by 

mouth’ (NBM) were highlighted as a group for whom responding to the MDADI would be 

extremely challenging. This cohort of patients must rely on non-oral, enteral nutrition to meet 
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their nutritional requirements. A strong theme amongst respondents was that the MDADI 

was not appropriate to attempt in this situation and could not be ethically used with these 

patients: “I wouldn't use this with someone who is NBM as a result of cancer/treatment as I 

feel it would be pretty insensitive” (Respondent 17). This then means that the group who 

potentially have the greatest reduction in dysphagia related QoL, due to not being able to eat 

or drink at all, are excluded from having this impact measured, as summarised by 

Respondent 20: 

“I don't use it with patients who are nil by mouth as I feel it's unfair - they 
can't answer many of the items and it is upsetting. This is a big issue 
though as they may be that patient group whose quality of life is most 

impacted by their dysphagia!!”. 

Theme 5: “Not quite where we need it to be” – suggestions for change 

Throughout the survey, respondents made comments on how the MDADI could be changed, 

with practical suggestions for rewording, modification, elision or removal of items. Several 

items were described as “irrelevant” (Respondent 20), in addition many items were 

repetitious: “several questions are very similar and would be good if they could be reduced” 

(Respondent 8). The consensus was that shortening the tool by removing some similar items 

would make it more user-friendly, producing more valid data, as illustrated by Respondent 

18: “I feel many questions are similar and could be removed as the questionnaire is 

extremely long and patients often rush through it. If it was shorter I feel patients would take 

more time to consider their answers”. Respondents also remarked on the Likert scale 

response modality, voicing concerns that the descriptors were inappropriate: “I don’t think 

anyone has ‘no opinion’ of the kind of questions that are being asked” (Respondent 14) and 

suggesting this response format potentially lead to an anchor effect: “I find patients don't 

vary their answers between e.g. strongly agree versus agree and will stick with the same 

whichever they go with, right through” (Respondent 6). 

Respondents also made suggestions for topics or items that they felt were missing from the 

MDADI and that would make relevant additions as issues which had significant potential to 

impact patients’ QoL: “Think it would be good to ask specifically about safety of swallowing 

and efficiency. Any food avoidance. Impact of pain. Impact of taste changes. Impact of 

xerostomia. Impact of dental extractions/dental issues.” (Respondent 13). 

An appetite for development and improvement of the MDADI was evident in the data: “the 

MDADI could be adapted/updated to better reflect patient experiences particularly patients 

having treatment for HNC” (Respondent 10). Respondent 20 summarised the MDADI thus: 

“Great potential but not quite where we need it to be to truly represent the impact of head 

and neck associated dysphagia”. 

DISCUSSION 

Despite the MDADI’s high profile within HNC research and practice, its content validity has 

been minimally appraised to date. This study provides the first qualitative data on the content 

validity of the MDADI from a clinician perspective, and highlights issues with all three 

aspects of content validity as defined by COSMIN: Relevance, Comprehensiveness and 

Comprehensibility(Prinsen et al., 2018, Terwee et al., 2018). 

Relevance 

COSMIN defines ‘relevance’ as whether tool items are relevant for the construct, context and 

target population of interest. 
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The HNC dysphagia literature highlights the existence of significant dysphagia-related QoL 

impact post-treatment (Patterson et al., 2015, Nund et al., 2014a) and therefore it is 

essential to have assessment tools that can assess this and provide meaningful data. 

Theme 1 indicates that a tool that facilitates clinicians instigating emotive and difficult 

conversations with patients about key aspects of cancer survivorship has huge clinical 

relevance and use; however, the items need to be relevant, and a major concern raised in 

this study is that the MDADI potentially lacks relevance in terms of its specific item content 

with respect to significant subgroups of people with HNC. 

This is evidenced by Theme 4. A tool that aims to assess the impact of dysphagia on QoL 

should be relevant to all subgroups of patients with dysphagia. However, data from this 

study highlighted that clinicians feel the MDADI is exclusory to several patient groups, most 

notably patients with NBM status who are dependent on tube-feeding due to the severity of 

their dysphagia. 

Patients with the most severe dysphagia also need assessment of their dysphagia related 

QoL so their support and survivorship needs can be understood and addressed; a tool 

capable of assessing this is a necessity for clinical practice. There is a bioethical concern 

with PROMs that fail to meet the needs of more vulnerable subgroups, with PROMs in other 

clinical areas having been shown to be more challenging for example for older people, or 

those with more severe symptoms (Hagell et al., 2009). 

The subgroups identified in this study as being potentially excluded from validly completing 

the MDADI constitute important, common subsections of the HNC patient group, and the fact 

that the MDADI is inaccessible to them means a significant proportion of HNC patients are 

potentially excluded from measurement of their dysphagia-related QoL with this tool. 

Theme 3 also relates to Relevance: when used with non-dysphagic patients at a pre-

treatment point, MDADI items may not be relevant to their current circumstances, with 

subsequent potential for the tool to cause distress and scores to lack validity. This study also 

presents evidence that the tone of the MDADI is unhelpfully negative and therefore 

potentially unnecessarily distressing for patients to complete. This finding concurs with 

Greenhalgh and Dalkin ’s assertion that there is potential for the act of completing a PROM 

to cause patient distress: items in the tool may remind patients of the ways their life has 

changed and the impact that their symptoms have on many aspects of their life. This finding 

was also corroborated by Duncan and Murray (2012) in their systematic review of barriers 

and facilitators to outcome measurement by AHPs which highlighted concerns that PROMs 

might cause distress. 

However, clinicians involved in this study also suggest that a change in tone and rewording 

of items to be more inclusive, empowering and less negative might go some way to make 

the patient’s experience of completing the MDADI less upsetting. Respondents suggested 

many practical suggestions for how MDADI items could be reworded, however these would 

need to be ratified and corroborated in further research involving patients. 

Comprehensiveness 

The COSMIN criterion of Comprehensiveness is that all key concepts should be included by 

a tool (Terwee et al., 2018). Whilst Theme 4could also be seen to be relevant here in that 

some items were identified as having limited relevance to patient subgroups, other themes 

also spoke to this parameter. Theme 2 highlighted issues with the comprehensiveness of the 

MDADI. Specifically, the concern that the MDADI is not sufficiently clear about what it is 

assessing, due to a lack of definition of concept in terms of dysphagia versus the wider 

process of eating and drinking. This study indicates that clinicians find the wording of the 
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MDADI inconsistent, interchanging the terms ‘swallowing’ and ‘eating’ without obvious 

rationale. It could be argued that the MDADI’s scope is too comprehensive and needs to be 

reined in to focus specifically on dysphagia, or conversely not comprehensive enough, in 

that it does not give explicit reference to other swallowing-adjacent issues such as 

xerostomia or reduced dentition, which may be inseparable from patients’ eating, drinking 

and swallowing experience (Bressan et al., 2017). Data in Theme 5 also supported this 

assertion with clinicians suggesting inclusion of additional swallowing-adjacent symptoms 

would improve tool validity. 

Inconsistencies in definition and delineation of what ‘dysphagia’ as an entity includes are 

evident in the published literature. Swallow physiology adjacent issues common in HNC 

such as dysgeusia and xerostomia may be grouped under the term ‘dysphagia’ as per by 

Nund etal  in their qualitative study investigating the lived experience of post-HNC 

dysphagia. Conversely, Ganzer etal  use the term ‘eating experience’ in their literature 

review to encompass the complex, multifaceted physical, social and emotional impacts on 

eating drinking and swallowing post HNC, incorporating ‘dysphagia’ as one element of the 

eating experience. Likewise the recently developed Head and Neck Cancer Survivors’ 

Assessment of Mealtimes tool (Chan et al., 2019) refers to ‘mealtime experience’ rather than 

swallowing alone, and qualitative, co-produced research carried out with people with HNC 

suggests ‘altered eating’ as a more appropriate umbrella term (Burges Watson et al., 2018). 

It could be argued that the separation of swallow physiology from the bigger picture of eating 

and drinking is an artificial distinction; however, if this is the case terminology and focus 

should remain consistent within a tool, and the inconsistency in terminology in the MDADI at 

the very least needs to be addressed. This study has demonstrated that this inconsistency 

within the MDADI confuses users, disappoints clinicians and negatively impacts on its 

content validity. 

Comprehensibility 

The COSMIN criteria for comprehensibility are that tool instructions, items and response 

options should be understood by users. Themes 3 and 5 speak to this parameter. 

In terms of being able to understand the MDADI, this study evidences clinicians’ concerns 

around ambiguity of wording in the tool, and that the literacy level of the MDADI may be too 

complex for many people with HNC, thus affecting their ability to complete it. This finding 

provides qualitative validation to Zraick etal ’s previous quantitative analysis of the 

‘readability’ of the MDADI, which found the MDADI to be the ‘most difficult to read’ of all of 

the swallowing-related PROMs examined. Clinicians also voiced concerns that the Likert 

response modality of the tool had potential to impact on response validity. Clinicians 

highlighted their experience of ‘anchor effect’ in patients’ responses to the tool. ‘Anchor 

effect’ for Likert scales, where respondents are less likely to endorse the ‘extreme’ ends of 

the scale, thus affecting score validity, is a well-documented phenomenon (Bishop and 

Herron, 2015). Respondents also indicated that the MDADI is overlong, potentially 

containing redundant items; this is substantiated by Lin et al. (2022)’s recent factor analysis 

of the MDADI which resulted in item reduction, a decrease in tool length, and the formation 

of a 5-item ‘miniDADI’, 

In summary, this study presents data that show UK clinicians have concerns about the 

content validity of the MDADI across all three COSMIN criteria of relevance, 

comprehensiveness and comprehensibility. This therefore supports a rating of the content 

validity of the MDADI as ‘insufficient’ using the COSMIN assessment criteria. 
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Study limitations 

Lack of patient data 

The depth of data generated from the clinicians produced relevant qualitative data on PROM 

content validity by including clinicians in tool evaluation. However, patient involvement in 

PROM development is strongly recommended in the literature (Addario et al., 2020) and the 

results of this study need to be considered with caution, as clinicians’ proxy reporting of 

patients’ experiences is not always reliable (Dunlop et al., 2022). 

Generalisability 

Although circulated around networks accessible across the UK, questionnaire responses 

were recorded from 31 SLTs practising in England and Scotland only. This number of 

respondents is comparable to other practice-related survey-based research carried out with 

UK HNC SLTs (Roe et al., 2012). As the MDADI is an internationally used tool, and eating, 

drinking, swallowing and dysphagia are very culturally sensitive, it may be however that the 

results of this study are not generalisable to other locations. Further triangulation with data 

from other countries is required to corroborate the data presented here. 

Reflexivity and potential for bias 

The author is a practising HNC clinician who has used the MDADI with patients for many 

years. It could be argued therefore that she does not have a starting point of equipoise about 

the MDADI. Malterud (2001) describes reflexivity as ‘the knower’s mirror’. During the 

analysis the author took steps to incorporate reflexivity and monitor for bias, using a 

reflective diary as a ‘mirror’ to monitor and manage the personal thoughts and reactions 

arising in response to the analysis process. 

CONCLUSION 

HNC dysphagia clinicians and researchers need to think long and hard about how and what 

we assess, and why: are the tools we commonly use fit for purpose, and do they generate 

meaningful data that will have an impact on our management of patients? We cannot afford 

to be complacent about the quality of the tools that currently form part of ‘established’ HNC 

practice. The results of this study have shown that the content validity of ‘classic’ 

assessment tools cannot be assumed. We must ask ‘second generation questions’ of these 

tools (Kroenke et al., 2015) and reflect on and interrogate the tools we use in both clinical 

and research practice to ensure they are fit for purpose and add value to our patients’ 

management. 

Since its inception more than twenty years ago, the MDADI has been subject to surprisingly 

little scrutiny of many of its psychometric properties, even though it is one of the most well-

used tools in HNC clinical and research practice. Most evaluations of the tool purely re-

present the development validation data without making any de novo evaluations of the 

MDADI’s strengths and weaknesses. This study has highlighted issues with content validity 

from a clinician perspective that are salient and merit further investigation with service users. 

If they were to be corroborated this would constitute a significant challenge to the content 

validity of the MDADI, and thus the validity and reliability of MDADI data generated in clinical 

and research practice, indicating a pressing need for further development and amendment of 

the tool. 

Possible future directions for research include patient-led assessment of MDADI content 

validity, and further exploration of clinicians’ opinions with a larger and more geographically 

dispersed group to test if the results presented in this study are replicated. 

This study confirms that a tool specific to assessing dysphagia related QoL has great 

relevance and use for clinical practice. The MDADI is unique in its HNC-specific slant on 
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dysphagia-related QoL assessment and has an established place in the world of HNC 

practice. However, this study suggests there is scope for further assessment and potentially 

amendment of the MDADI, to strengthen its content validity and maintain its position within 

the HNC firmament. 


