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Happiness does not come from doing easy work but from the afterglow of 

satisfaction that comes after the achievement of a difficult task that demanded our 

best.” –  Theodore Isaac Rub 

 

“All our dreams can come true… if we have the courage to pursue them.” – Walt 

Disney 

 

“Nothing stops the man who desires to achieve. Every obstacle is simply a course 

to develop his achievement muscle. It’s a strengthening of his powers of 

accomplishment. ” – Eric Butterworth 
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ABSTRACT 

Quality of life (QOL) in people with cancer has become an important outcome for both clinical 

care and research as a way of summarizing across a wide range of physical and emotional 

sequelae that arise from the disease itself and from its treatment. Individualized measures are 

ideally suited for assessing the impact of cancer and its treatment, but how their unique 

information relates to information gathered by more standardized approaches is still lacking.  

The Patient Generated Index (PGI) is one of two main individualized measures and is designed 

to identify personal QOL concerns and summarize their importance in a total score. The validity 

of the PGI with respect to standard QOL measures has not been fully established for advanced 

cancer when QOL concerns predominate. The global aim of this thesis is to contribute evidence 

towards the applicability of the PGI in the context of QOL in cancer.  

The thesis comprises four manuscripts. The psychometric properties of individualized measures 

in the context of cancer was summarized systematically and reported in Manuscript 1. 

Individualized measures were shown to be feasible and acceptable among people with cancer.  

Their correlations with standardized measures were low to moderate but, as they provide the 

opportunity for people to nominate their own concerns, this was not surprising. Individualized 

measures were found to be sensitive to change. The review pointed out areas that needed further 

exploration and formed a foundation for the other studies in the thesis.   

Three manuscripts reported on quantitative analyses made possible owing to an existing database 

arising from an observational study on an inception cohort of people with advanced cancer the 

aim of which was to investigate mechanisms and outcomes of anorexia-cachexia.  A total of 192 
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patients completed five QOL measures at study entry (T1): PGI, generic measures (SF-6D, EQ-

5D), and cancer-specific measures of QOL (McGill Quality of Life Questionnaire (MQOL) and 

Edmonton Symptoms Assessment (ESAS)) and one year later (T2).  

Two studies conducted as part of this thesis provided evidence of validity by comparing PGI to 

the standard measures at the total score and at the item levels (Manuscripts 2 and 3). The results 

from Manuscript 2 showed that PGI allowed patients to express a wide range of QOL concerns, 

many that were not assessed by other QOL measures. Patients voiced 114 areas of QOL concerns 

by the PGI with the top three being fatigue, sleep, and pain. PGI total QOL score was 25 to 30 

percentage points lower than those documented by the other measures. Correlations between PGI 

and other measures were low. The results from Manuscript 3 showed that within one severity 

rating, agreement ranged from 32.1% to 76.9% within the fatigue domain, 34.2% to 95.2% for 

pain, and between 84.2% and 94.7% for physical function. Of the 10 items where the PGI had 

the highest agreement, 7 came from the RAND-36. At the domain level, people nominating an 

area scored in the more impaired range on standard measures than people who did not. PGI gives 

comparable information as do standard measures.  

A fourth study aimed to estimate the extent to which reconceptualization response shift occurred 

over time in cancer population and the impact of this response shift on estimated change in QOL 

(Manuscript 4). A total of 97 people completed the study measures at entry and one year later 

(T1 and T2) providing an opportunity to investigate the contribution of reconceptualization 

response shift to change in QOL measures. Four response shift indicators were operationalized: 

adding new areas, change in number of areas, ratio, and composite.  
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People with cancer do reconsider what is important to them as they experience health and 

treatment challenges. No one person had exactly the same profile of areas at the two time points. 

Some of this is simple measurement error and some is reconceptualization. Two different 

reconceptualization patterns predominated. Some people (~15%) dropped 2 or more areas that 

they originally nominated and, as the PGI score improved (on average), by doing this, areas of 

high impact were dropped indicating a shift away from negative aspects of life. Some people 

(~35%) added areas and, as the PGI score was lower (on average), these new areas were those 

that were newly problematic. The observation that the reconceptualization did not affect global 

rating of QOL suggests a recalibration to maintain as high a QOL as possible in the presence 

changing health. The high prevalence of reconceptualization found in this study underlines the 

importance of considering the evaluation of the response shift in studies that aim to evaluate 

QOL change over time. 
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ABRÉGÉ 

La qualité de vie (QV) chez les personnes atteintes de cancer est devenue un important indicateur 

de résultat autant au niveau des soins cliniques qu’en recherche. Elle permet de résumer 

l’étendue des séquelles physiques et émotionnelles résultant de la maladie et de son traitement. 

Les mesures individualisées sont idéales pour évaluer l’impact du cancer et son traitement. 

Cependant, la manière dont leur information unique est liée à l’information obtenue par des 

approches plus standardisé est toujours inconnue. 

L’index généré par le patient (Patient Generated Index, PGI) est l’une des deux principales 

mesures individualisée et est conçue pour identifier les préoccupations personnelles concernant 

la QV et résumer leur importance dans une note globale. La validité du PGI à l’égard des 

mesures standardisée de QV n’a pas été établie pour les gens atteint de cancer avancé pour qui 

les préoccupations de QV sont prédominantes. L’objectif global de cette thèse est de contribuer 

des preuves utiles envers l’applicabilité du PGI dans le contexte de la QV en cancer. 

Cette thèse comprend quatre manuscrits. Les propriétés psychométriques des mesures 

individualisées dans le contexte du cancer ont été révisées systématiquement et rapportées dans 

le manuscrit 1. Il a été démontré que les mesures individualisées étaient faisable et acceptables 

pour les personnes atteintes de cancer. Leurs corrélations avec les mesures standardisées étaient 

faibles à modérés. Cependant, puisque celles-ci offrent l’opportunité de nommer leurs propres 

préoccupations, cela n’était pas surprenant. Les mesures individualisées se sont montrée sensible 

au changement. Cette revue systématique a identifié les domaines qui  nécessiteront une 

exploration plus approfondie et a formé le fondement sur laquelle les autres études de cette thèse 

se basent. 
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Trois manuscrits rapportent des analyses quantitatives rendues possible grâce à une banque de 

données existante provenant d’une étude observationnelle de cohortes selon le mode 

d’installation avec des personnes atteintes de cancer avancé. Le but de cette étude était 

d’investiguer les mécanismes et les indicateurs de résultats de l’anorexie-cachexie. Au début de 

l’étude (T1) et un an plus tard (T2), 192 patients ont complété les cinq mesures de QV: PGI, 

mesures génériques (SF-6D, EQ-5D) et des mesures de QV spécifiques au cancer (McGill 

Quality of Life Questionnaire (MQOL) et le Edmonton Symptoms Assessment (ESAS)) 

Deux études réalisées pour cette thèse ont contribué des preuves  de validité en comparant le PGI 

aux mesures standardisées, tant au niveau du score global qu’au niveau des items (manuscrits 2 

et 3). Les résultats du manuscrit 2 ont démontré que le PGI permettait aux patients d’exprimer un 

large éventail de préoccupations en ce qui a trait à la QV, plusieurs n’étant pas évaluées par 

d’autres mesures de la QV. À travers le PGI, les patients ont nommé 114 domaines de leur QV 

les préoccupant. Les trois domaines nommés le plus souvent sont la fatigue, le sommeil et la 

douleur. La note globale du PGI était de 25% à 30% plus basse que celles des autres mesures. 

Les corrélations entre le PGI et les autres mesures étaient faibles. Les résultats du manuscrit 3 

ont démontré que, à l’intérieur d’un point de sévérité, l’accord entre les items du PGI and des 

mesures génériques variait de 32.1% à 76.9%  pour le domaine de la fatigue, de 34.2% à 95.2% 

pour la douleur, et de 84.2% à 94.7% pour la fonction physique. Des 10 domaines ayant l’accord 

le plus élevé avec le PGI, 7 proviennent du RAND-36. Les personnes ayant nommé un domaine 

attribuaient une valeur plus sévère sur les mesures standardisées de ce domaine que les personnes 

qui ne l’avaient nommé. Le PGI donne des informations similaires que les mesures 

standardisées. 
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Une quatrième étude visait à estimer à quel point le changement de la réponse par 

reconceptualisation se produit  au fil du temps ainsi que l’impact de ce changement de la réponse 

sur le changement estimé de QV (Manuscrit 4). Au total, 97 personnes ont complété les 

évaluations  et début et à la fin de l’étude un an plus tard (T1 et T2), offrant ainsi l’opportunité 

d’explorer la contribution de la reconceptualisation  au changement dans la QV. Quatre 

indicateurs de changement de la réponse ont été identifiés : ajout de domaines, changement au 

nombre de domaines, changement au ratio et au composite. 

Les gens atteints du cancer reconsidèrent ce qui est important pour eux lorsqu’ils rencontrent des 

problèmes de santé et des difficultés avec les traitements. Personne n’avait exactement le même 

profil aux deux temps d’évaluation. Une partie de cela est simplement dû à une erreur de mesure 

et un autre est dû à la reconceptualisation. Deux différents patrons de reconceptualisation ont 

prédominé. Quelques  personnes (~15%) ont laissé tombé deux domaines ou plus qui étaient 

originalement nommés. Puisque la note globale du PGI s’est améliorée (en moyenne) en faisant 

ceci, des domaines à fort impact furent abandonnées indiquant un éloignement des aspects 

négatifs de la vie. D’autres personnes (~35%) ont ajouté des domaines. Puisque la note globale 

du PGI était plus basse (en moyenne) en faisant ceci, ces nouveaux domaines étaient ceux 

nouvellement problématiques. L’observation  que la reconceptualisation n’affectait pas le score 

global de QV suggère que de la recalibration a eu lieu pour maintenir une QV aussi élevé que 

possible en présence de changement dans la santé. La prévalence élevée de reconceptualisation 

détectée dans cette étude démontre l’importance de considérer l’évaluation du changement de la 

réponse dans les études évaluant la QV au fil du temps. 
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precise judgment to be made of the importance and originality of the research reported in 

the thesis.  

 In the case of multiple-authored articles, the student must be the primary author, although 

it is expected that co-authors may have had input in revisions. The thesis must include a 

statement explicitly outlining the  contributions of the student and all co-authors. This 

statement must appear in a section entitled Contributions of Authors in the “Preface” of 

the thesis. The supervisor, by signing the thesis submission form, attests to the accuracy 

of these statements and will be asked to reaffirm at the oral  defense in the case of a 

doctoral thesis ”. 

 

It is a great privilege that I present this thesis which will be in manuscript format. It consists of 

10 chapters describing thoroughly the following points: a literature review, thesis objectives, 

thesis manuscripts, rationale and preface for each manuscript, and a summary and conclusion. 

This thesis has followed the guidelines in accordance to the Faculty of Graduate and Postdoctoral 

Studies at McGill University.  

Chapter one is a review of the literature on cancer statistics, impact of cancer on physical and 

general health, Quality of Life (QOL) models, patient-centered care, personalized measure and 

the thesis rationale.  

Chapter 2 presents the thesis objectives. The global aim of this thesis is to contribute evidence 

towards the applicability of the Personalized measures (Individualized measures ) in particular 

the Patient Generated Index (PGI) in the context of QOL in cancer.  
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Chapter 3 consists of the first Manuscript. The specific objective of the study is to summarize 

the evidence on the psychometric properties of individualized measures in the context of cancer 

including information on feasibility and application.   

Chapter 4 presents the rationale and preface to Manuscript 2. This chapter provides information 

about the rationale of the second manuscript and its links to the first manuscript  

Chapter 5 presents the second Manuscript, entitled “Using a personalized measure (Patient 

Generated Index (PGI)) to identify what matters to people with cancer”. The specific objective of 

this study is to identify, for people with advanced cancer, similarities and differences in ratings 

of global QOL between personalized and standard measures. In this manuscript,  PGI is 

compared to standard QOL measures at the total score level. 

Chapter 6 presents the rationale and preface to Manuscript 3 and its links with the second 

manuscript.  

Chapter 7 presents Manuscript 3 entitled "Agreement between personally generated areas of 

quality of life concern and standard outcome measures in people with advanced cancer". The 

study objective is to estimate, for people with advanced cancer, the extent to which areas of 

quality of life concern, spontaneously nominated and non nominated status of fatigue, pain and 

physical function through the use of a personalized measure (PGI), agree with ratings obtained 

from standard outcome measures. In this manuscript, PGI is compared to standard QOL measure 

at the item level. 

Chapter 8 presents the rationale and preface to manuscript 4 and its links with the third 

manuscript. The topic of response shift is introduced here  
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Chapter 9 contains  Manuscript 4. The aim of this study was  to estimate the extent to which 

people with advanced cancer re-conceptualize QOL over time. 

Chapter 10 is the last chapter of this thesis and presents a summary and overall Discussion of 

the findings as well as suggestions for future research. 

 Each section included in this thesis has its own reference section. 
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CHAPTER 1: REVIEW OF LITERATURE 

1.1 Cancer Statistics  

The Canadian population is aging and the risk of cancer and the number of people who will be 

diagnosed with cancer is expected to increase dramatically [1]. Studies have shown that the 

number of people diagnosed with cancer has doubled in the last three decades such that, in 2013, 

187,600 Canadians were newly diagnosed [2]. By 2035, an estimated, 24 million individuals will 

receive a cancer diagnosis.[3] In Canada, cancer is the chronic disease with the highest mortality 

and now one-third of all deaths are due to cancer [2].  

Despite the increase in the number of people diagnosed with cancer, the mortality rate has 

decreased over the past decades for both men and women due to technological advances 

permitting early diagnosis and offering better treatment options [4, 5]. Thus, the number of 

people living with the sequelae of cancer is increasing; over 63% of people diagnosed with 

cancer today will stay be alive in 5 years [2].  

1.2. Impact of Cancer on Physical Function and General Health  

Cancer survivors face a wide range of physiological, psychological and functional effects from 

the disease itself and from its treatment including fatigue, pain, sexual dysfunction, cognitive 

impairment, emotional distress, depression, distress, and anxiety all of which impact negatively 

on  quality of life (QOL) [6-12]. As far back as the 1970s, the impact of cancer on physical 

function has been noted. In 1978, Lehman et al showed that, in a sample of 805 patients with 

cancer, more than 1/3 had weakness and fatigue leading to limitations in mobility and self care 
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[9]. A study conducted by Elliot and colleagues in 2011, showed that cancer survivors with these 

functional sequelae reported poorer health than those without [13]. Data arising from NHANES, 

indicates  that more than half of cancer survivors have one or more difficulties in physical 

performance [14]. 

1.3 Quality of Life (QOL) in Cancer Patients  

Rehabilitation is offered to help cancer survivors regain maximal function and health by 

reducing cancer related impairments and enhancing capacity for  physical activity, with the 

ultimate aim of improving adaptation to the environment, participation in the social and 

community activities, and OQL [15]. 

In 1984, the World Health Organization (WHO) defines health as “not merely the absence of 

disease, but complete physical, psychological, and social well-being” [16]. In 1982, Flanagan 

identified 15 components of QOL including : Physical and material well-being; Relations with 

other people; Social; community; and civic activity; Personal development and fulfillment; and 

Recreation [17].  Most of these components are outside of the capacity of the health care system 

to manage leading to the concept of health-related QOL (HRQL) [18].  

QOL is a unique construct that can only be considered from the person’s own perspective and 

not from the perspective of an observer, a spouse, family member, or health professional. Many 

definitions of QOL have been proposed as there is a wide variety of individual experiences 

contributing to QOL [18-20]. 

 QOL has been defined as “The adequacy of people’s material circumstances and their feelings 

about these circumstances” [21], as well as “the ability to enjoy normal life activities”  [22]. The 
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World Health Organization defined quality of life as “the individuals’ perceptions of their 

position in life, in the context of the cultural and value systems in which they live and in relation 

to their goals, expectations, standards and concerns” [23]. Using this definition, when there is a 

gap between patient’s goals, expectations and achievements, QOL is affected.[24]. 

A cancer diagnosis will alter a person’s goals and expectations and, over time, each individual 

will develop  different coping mechanisms. As a result, QOL will not only differ from one 

individual to another, it will also differ over time for each individual. In the context of cancer, 

accurately identifying QOL is important as it will influence treatment options, however, its 

accurate measurement remains a challenge.  

1.4 Quality of life Models  

Two frameworks that are linked to QOL predominate in the context of rehabilitation, the World 

Health Organization’s (WHO) International Classification of Functioning, Disability and Health 

(ICF)  [15] and the Wilson and Cleary model of Health-Related Quality of life (HRQL) [25]. 

a. International Classification of Functioning, Disability and Health (ICF) 

The ICF is a classification system used to describe health and health status from personal, 

biological, social perspectives [15]. ICF model has been used across a wide spectrum of diseases 

such as Multiple Sclerosis [26], Stroke [27, 28], Osteoarthritis [29], Rheumatoid Arthritis [30, 

31], and Cancer (Breast cancer [32]; and Head and Neck Cancer [33]). ICF encompasses both 

function (positive component) and disability (negative component). Function is an umbrella term 

for all the  positive components of body functions and structure, activities and participation; 

disability is an umbrella term for all  the negative components, impairments body functions and 



4 

 

structure, activity  limitations and participation restrictions [34]. Both are influenced by 

environmental and personal factors (Figure 1). 

Body structures are defined as the anatomical parts of the body such as muscle and limbs. Body 

functions refer to the physiological functions of body systems such as muscle strength and 

mobility of joint function. Defects in body structures and/or body functions are referred to as 

impairments. Both body structure and function are directly impacting the activity. Activity is the 

ability of a person to perform a specific task, while difficulty of performing a task is known as 

activity limitations. Activity directly influences  participation which is defined as the ability of a 

person to be involved in a life situation such as carrying out household tasks, while participation 

restriction is the inability of a person to be involved in a life situation [15]. All ICF components 

are associated bi-directionally with each other and they, in turn, influence an individual’s 

perception of his/her QOL.  

b. Wilson and Cleary Model of Health-Related Quality of Life (HRQOL) 

The Wilson and Cleary  model was developed to explain the causal relationships among 

constructs contributing to HRQOL [25]. This model includes 5 components, 4 of which form the 

construct of HRQOL (biological and physiological variables, symptom status, functional status, 

and general health perceptions); the fifth component is  overall quality of life which is influenced 

by HRQOL. This model also includes the influences of personal and environmental 

characteristics on HRQOL components and on QOL. 

The biological and physiological component is defined as any functional changes that may occur 

at the level of cells, organs and systems. Symptoms are defined as a patient's perception of an 
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abnormal physical, emotional, or cognitive state. Functional status is defined as the ability of a 

person to perform specific tasks. Many studies have shown that biological and physiological 

components, symptoms, and function are correlated [35-38], however, variation in function 

cannot be explained only by variation in the other components.  

The first three components of Wilson and Cleary model (biological and physiological 

components; symptoms status; and function status) correspond to the ICF domains of 

impairment, activity limitations and participation restrictions [39]. The last two components of 

this model general health perception and overall QOL. These two components are not covered by 

ICF.   

1.5 Patient-Centered Care and Personalized Measures 

The suggested hypothesis for  measuring QOL is to narrow the gap between patient expectations 

and reality [24]. Patient-centered care is one of the health models that has been proposed to 

narrow this gap. The main concept behind using a patient-centered care model is to enhance the 

role of the patients in decision making and to improve the communication between patients and 

health care providers [40-42].  

Patient-centered care occurs when the focus is on outcomes that are important to patients [40-

42]. These outcomes are survival, symptoms, function, and health related quality of life 

(HRQOL) [43]. In a typical clinical encounter, these important outcomes are often not asked, and 

even less so written down making it difficult to use this important information to guide care [44] 

The literature often uses the terms QOL and HRQOL synonymously despite considerable 

conceptual and measurement differences [45]. In this literature review, the terms will be used to 
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match how they were used in context. In clinical practice, HRQOL measures are most relevant 

and incorporating these measures into clinical practice is an effective way of identifying what 

matters to patients [46, 47]. HRQOL measures are of three types: generic, disease-specific and 

personalized measures.   

Some of the best known generic HRQOL measures are the EQ-5D [48, 49], SF-36 [50, 51], and 

the Health Utilities Index (HUI) [52-54], all of which have been used in cancer populations [48, 

51, 55-59]. The most widely used cancer-specific HRQOL measures are the Functional 

Assessment of Chronic Illness Therapy (FACIT) and the European Organization for Research 

and Treatment of Cancer Quality of Life Questionnaire-C30 (EORTC QLQ-C30) [60-62].  

True QOL measures are few. Two of the best known are the Quality of Well-being Scale (QWB) 

and the WHOQOL measure [63-67].  

The QWB scale was one of the first measures developed (circa 1970) to summarize a person’s 

current symptoms and disability into a single index representing the “social undesirability” of the 

problem and express this in terms of quality-adjusted life year (QALY). For disability, 

performance (does do), rather than capacity (can do), is rated on three dimensions is assessed: 

mobility, physical activity and social activity. These dimensions have levels yielding 3*3*5 

combinations plus death for 46 levels of function. In addition, 26 levels for symptoms and 

problem are described. Each level of function and level of symptom complex is associated with a 

specific preference weight. QALY is derived by subtracting from unity, the weight for each level 

of the dimensions.   
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QWB is a valid measure and it has been used in a variety of populations including cancer [64-66, 

68-74]. QWB is difficult to use in a clinical setting as it is very long to complete.  [75]. In 

addition, it is lacking a dimension for mental health [67], However, it served as a model for the 

development of other measures and hence broke new ground as far as quantifying well-being 

[76]. 

The World Health Organization’s WHOQOL group developed the WHOQOL-100 [63] (circa 

1998) to assess QOL but the length of the questionnaire makes it impractical for most uses.  A 

shorter measure, WHOQOL-Bref, was derived from the longer and comprises 26 items, two 

single indicators of general health and global QOL and  24 items covering four domains 

(physical health, psychological, social relationships and environmental). 

The WHOQOL was based on the WHO’s definition of QOL: “not merely the absence of disease, 

but complete physical, psychological, and social well-being” but the definition does not provide 

a framework for operationalizing a measure of QOL. Flanagan in 1982 identified 15 components 

of QOL including: material comforts, health and personal safety, relationships, learning, creative 

expression, opportunity to help and encourage others, participation in public affairs, socializing, 

and leisure [17]. WHOQOL-Bref includes few from Flanagan’s list.  

Mayo et al. identified that the content of the WHOQOL-Bref was closely related to domains of 

function as defined by the WHO’s International Classification of Functioning, Disability and 

Health (ICF) [77]. The content represented body-function and activity/participation (7 items), 

satisfaction with function (5 items), important environmental factors (5 items), satisfaction with 

environmental factors (4 items), with 4 items outside of function reflecting perception health, 

QOL, and self worth[77]. As few items went beyond functioning, the WHOQOL-Bref would not 
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be responsive to interventions if function was not targeted as the environment and aspects of 

satisfaction are not easily amenable to change. .  

Personalized measures have been less frequently used in cancer but provide a valid alternative 

for tapping QOL, in addition to generic of cancer-specific HRQOL measures. The two main 

personalized or individualized measures are the Schedule for the Evaluation of Individual 

Quality of Life (SEIQOL) and the Patient Generated Index (PGI) [78-82]. As this thesis focuses 

on the PGI, this measure will be described in detail.  

PGI is completed in three steps: (1) identify the five most important areas of their life affected by 

cancer and a sixth area for all other aspects of life making the PGI closer to a QOL measure; (2 

rate how much each area has been affected using a scale from 0-10, where 0 is the worst 

imaginable and 10 exactly as they would like it to be and how much; (3) distribute an imaginary 

12 spending tokens to improve on the selected areas and allocate these tokens to the areas 

according to their own priority. A global index is calculated by multiplying the ratings for each 

area in step 2 by the proportion of tokens given to that area in step 3, which are then summed to 

produce an index from 0 to 100 with higher scores indicating higher QOL. According to Ruta 

(1994) [82], the final score indicates the extent to which the reality falls short of patient's hopes 

and expectations for those areas of life for which they would most value an improvement [24, 

82]. 

Similar to a typical clinical profile of health status requiring multiple tests of organ and system 

function, the assessment of patient centered outcomes involves the administration of multiple 

measures, the results from which would need to be stored, interpreted, and then re-interpreted 

over time. Clinicians take a systematic approach to assessing clinical health status, but rarely are 
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systematic in obtaining information on the different aspects of symptoms, functions and HRQOL 

that matter to patients [44].     

1.6 The Rationale: 

The measurement framework of individualized measures would be ideal in the context of cancer 

care as this technology ascertains patient’s values and, with a clear portrait of values, it will be 

easier to match care. The literature indicates that multi-item questionnaires [83-85] correlate only 

moderately with individualized measures indicating that standardized measures may not capture 

what is important to individuals. However, as these standardized measures have items that have 

been tested for validity and reliability, cross-walking endorsed areas from the PGI to 

standardized items would reinforce the validity of the PGI as both a clinical and research 

technology to ascertain what matters to patients.  

PGI has been widely used for assessing QOL in different patient populations such as people with 

systemic sclerosis [86], total knee arthroplasty [87] and urinary incontinence [88]. To date, PGI 

has not been widely used in people with cancer, only four studies involving people with cancer, 

with no reported studies of use in people with advanced cancer [80, 89-91] (Table1).  

PGI has evidence for validity at the level of the total score, sufficient reliability for group 

comparisons, but limited evidence as yet for responsiveness [92-94]. No study has yet validated 

the PGI at the item level in any health condition and at the total score level in people with 

advanced cancer. Additionally, PGI is simple to use, has low response burden response, and 

provides a format for facilitating communication between patients, family and health care 

providers and for guiding intervention to focus on patients’ priorities. However, there is a need 
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for further research on the validity of the PGI in people with advanced cancer to support this as a 

method to inform personalized cancer care including personalized cancer rehabilitation. 
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Figure1: “ICF Model (WHO, Geneva 2002)” [34] 
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Table 1: Studies have used PGI in people with cancer 

Study Sample Size Type  of Cancer Procedure Results 

Camilleri-Brennan, 

Ruta et al. 2002  

33 (25 male, 8 

female) 

Rectal Cancer  Validate PGI with SF3-36, Quality-of-

Life Questionnaire–Core (LQ-C30), and 

QLQ-CR-38. Patients completed all 

instruments before and after surgery. 

Postoperative, participants nominated on average 3.2 areas with 

median of 3  compared to 3.6 areas with median of 4 three 

months postoperative. PGI has moderate correlation at the 

global level with both QLQ-C30 and SF-36 (range r=0.53-0.59) 

 

Lewis, Bridge et al. 

2002 

59 Palliative Care Validate PGI with McGill Quality of Life 

Questionnaire. Psychometric analyses 

were not included. 

This study supports the construct validity of PGI 

Llewellyn, McGurk et 

al. 2006 

55 (36 male,19 

female) 

Head and Neck 

Cancer 

Validate PGI with the SF-12  version 2 

and EORTC QLQ-C30 QQ-C30 

PGI has moderate correlation (r=0.46) with EORTC QLQ-C30 QQ-

C30 at the global level and moderate correlation with SF-12 mental 

(r=0.42)  domain and emotional (r=0.48) 

Tavernier, Beck et al. 

2011 

65(17male, 35 

female) 

Mixed (25 Breast , 6 

Lung, 4 Non-

Hodgkin lymphoma, 

4 Colorectal, 2 

Prostate, 2 Head and 

neck and 9 Others)  

Validate PGI with Distress Thermometer 

(DT) and QLQ-C30 before (T1) and after 

(T2) radiation, 2 days after T2 (T3) and 

within 2 days of to past day of radiation 

(T4) 

 

Patients made on average three changes in the areas nominated in the 

first step of the PGI between the following time points ( pre-treatment 

to third week, third week to end of treatment, and pretreatment to end 

of treatment).  PGI has low to moderate correlation with global health,  

fatigue and pain from QOL QLQ-C30 

file:///C:/Users/ala/AppData/Local/AppData/Local/Temp/plain%20text%20protocol.docx%23_ENREF_5
file:///C:/Users/ala/AppData/Local/AppData/Local/Temp/plain%20text%20protocol.docx%23_ENREF_5
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file:///C:/Users/ala/AppData/Local/AppData/Local/Temp/plain%20text%20protocol.docx%23_ENREF_37
file:///C:/Users/ala/AppData/Local/AppData/Local/Temp/plain%20text%20protocol.docx%23_ENREF_38
file:///C:/Users/ala/AppData/Local/AppData/Local/Temp/plain%20text%20protocol.docx%23_ENREF_38
file:///C:/Users/ala/AppData/Local/AppData/Local/Temp/plain%20text%20protocol.docx%23_ENREF_61
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CHAPTER 2: THESIS OBJECTIVES 

The global aim of this thesis is to contribute evidence towards the applicability of the Patient 

Generated Index in the context of measuring quality of life in cancer. The specific objectives are 

to:  

1) To summarize the evidence on the psychometric properties of individualized measures in 

the context of cancer including information on feasibility and application. 

2)  To estimate extent to which information gathered using the PGI is concordant with 

information gathered from a battery of standardized measures of cancer quality of life, cross 

sectionally and over time.  

3) To estimate, for people with advanced cancer, how well fatigue, pain, and physical 

function identified on the PGI (a personalized measure) agree with ratings obtained from 

standard outcome measures (non-personalized measures). 

4) To estimate the extent to which people with advanced cancer re-conceptualize QOL over 

time. 
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CHAPTER 3: MANUSCRIPT 1 

A Review of the Application, Feasibility and the Psychometric Properties OF 

the Individualized Measures in Cancer 

Ala’ S. Aburub Nancy E. Mayo 

Abstract 

Purpose To identify from the published literature the feasibility and the application of the 

individualized measures (Patient Generated Index (PGI), Schedule for the Evaluation of 

Individual Quality of Life (SEIQOL) and the short form of it (the direct weighting SEIQOL-

DW)) in the context of cancer and to summarize the evidence on the psychometric properties of 

these measures. 

Methods Ovid Medline, Pub-Med, Embase and CINAHL were searched up to o April 2016. All 

studies were included if they reported information about the psychometric properties of the 

individualized measures and included patients diagnosed with any type of cancer at any age.  

effect size (ES) was calculated to test for the responsiveness.  

 Results  54 full articles were reviewed. Full text assessment of these articles resulted in 27 

eligible studies that were included in our analysis. The majority of the studies (81%)  reported 

data on the SEIQOL-DW,  and only 15% on the PGI. Fourteen areas of quality of life (QOL) 

concerns were identified by patients using the PGI with the top 4 being Family (90%), health 

(85%), finance (85%), work, (80%). The correlation between the individualized measures and 

standard measures ranged from 0.45 to 0.49 at the global level and from 0.26 to 0.51 at the 

symptoms level. The ES of the individualized measures was high (ranged from 0,98-1.0) in the 

studies that expected high positive change compared to standard QOL measures (ES=0.1) 
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Conclusion Individualized measures are feasible and acceptable among people with cancer and . 

could easily be incorporated clinically and used in a research context. Individualized measures 

are sensitive to change and cover a wide range of patients QOL concerns in comparison to 

standard measures.  

Keywords Individualized Measures, Patient Generated Index , Schedule for the Evaluation of 

Individual Quality of Life , Cancer , Psychometric Properties  
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Introduction 

The number of people who will be diagnosed with cancer is expected to increase by 79% 

between 2028 to 2032 compared to 2003 to 2007 [1]. The number of  survivors is increasing due 

to technological advances in early disease detection and treatment, accordingly people with 

cancer will now live five years or more [2, 3]. On the other hand, people with cancer experience  

a wide spectrum of functional sequelae including fatigue, pain and decrease in physical function, 

from the cancer itself and its treatments which impact negatively on quality of life (QOL) [4].  

In 1948, the World Health Organization (WHO) defined QOL as “not merely the absence of 

disease, but complete physical, psychological, and social well-being” [5]. QOL in the context of 

a serious illness (such as cancer) is defined as "the impact on general health, physical 

functioning, physical symptoms and toxicity, emotional functioning, cognitive functioning, role 

functioning, social well-being and functioning, sexual functioning and existential issues" [6]. 

This definition focuses mainly on the  health aspects of quality of life, and would be better 

referred to as Health Related QOL (HRQOL).  

HRQOL is defined as "the functional effect of a medical condition and/or its consequent therapy 

upon a patient" [7, 8]. Improvement of HRQOL is important in a treatment’s decision making [9, 

10] and the outcome evaluation [11, 12], which is the ultimate goal of health care [13]. Many 

oncology studies have shown that collecting information about HRQOL is  important for patient 

care [14-16]. HRQOL and QOL are constructs that can only be reported on by the person and 

reflect the person’s perspective on the cancer experience and its treatment [8] and their 

preferences in terms of defining outcome. Patient-centered care is defined as care that is 



27 

 

"respectful of and responsive to individual patients' preferences, needs and values, and ensures 

that patients' values guide all clinical designs" [17]. This definition suggests that the patient is the 

only one who should identify and weight the important QOL areas. Individualized measures have 

been developed for this purpose. Unlike standard measures of HRQOL such as the European 

Organization for Research and Treatment of Cancer Quality of Life Questionnaire-C30 (EORTC 

QLQ-C30) [18] and the Short From 36-item Health Survey (SF-36) [19]) which have a 

predetermined set of questions to be answered by all, individualized measures allows a patient to 

nominate and weight the important areas to his/her QOL. Two individualized measures, Patient 

Generated Index (PGI) [20] and the Schedule for the Evaluation of Individual Quality of life 

(SEIQOL) and the short form of it (the direct weighting SEIQOL-DW)) [21, 22] have been used 

to evaluate HRQOL and QOL in cancer.  

Both measures are completed in three steps and administered by semi-structured interviews. In 

the first step, in both measures, participants are asked to nominate the top five areas that are 

important to their QOL in general (SEIQOL/SEIQOL-DW) or that are affected by their disease 

(PGI). In the second step, participants are asked to rate their current status in each area using a 

visual analogue scale. In the final step , participants are asked to weight each area according to 

its importance to their overall QOL using a judgmental analysis (SEIQOL-JA) or simple direct 

weighting technique that uses a  pie chart (SEIQOL-DW) or imagining having tokens to spend 

on each area with more tokens on the areas that they would like to improve more (PGI).The 

index score for both measures (SEIQOL/SEIQOL-DW and the PGI) is calculated by multiplying 

the severity rating of each nominated area by the weight chosen for each area and  summing 

across the areas. The resultant index ranges from 0-100, where higher scores indicate a higher 

QOL [20-22]. 
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Both individualized measures have had some testing of their psychometric properties (validity, 

reliability and responsiveness) tested in  a variety of health conditions, including cancer [23-33]. 

But a comprehensive summary has not been undertaken. Therefore, the objective of this review 

was to summarize the evidence on the psychometric properties of individualized measures in the 

context of cancer including information on feasibility and application.  

Methods  

Search Strategies 

Ovid Medline, Pub-Med, Embase, and the Cumulative Index to Nursing and Allied Health 

Literature (CINAHL) electronic databases were searched for studies published up to April 2016 

using the following key words and combination:(Schedule for the Evaluation of the Individual 

Quality of Life (SEIQoL) OR Patient Generated Index (PGI)) AND (Malignancy OR Cancer 

OR Tumor OR Neoplasm). The search was limited to the English language.  

Study Selection and Review Criteria 

The inclusion criteria were the following 1) studies aimed to test the the psychometric properties 

of the SEIQoL/SEIQOL-DW and/or PGI 2) studies included patients diagnosed with any type of 

cancer at any age. Studies were excluded if they were 1) published as an abstract form or 

conference proceeding and protocol form 2) narrative and systematic reviews 3) published in 

languages other than English. 
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Data Abstraction 

Each study was classified according to the following; 1) application (authors names(year), 

sample size (N), mean age, men (%), type of cancer); 2) procedure (type of individualized 

measures used and the method of administration (semi-structured interviews, telephone 

interviews, touch screen or other methods); 3) feasibility (time needed to complete (min) the 

questionnaire and the completion rate (%)); 4) the psychometric properties (content validity, 

construct validity and responsiveness). The completion rate was calculated as the proportion of 

number of participants who  completed the questionnaire (PGI or SEIQOL/SEIQOL-DW) 

divided by the number of participants who were asked to complete the questionnaire.  

Psychometric Properties and Meta-Analysis 

Content Validity  

Content validity is the degree to which the measure contains and reflects the most relevant and 

important aspects of a concept in the context of a given application [34]. Mayo has demonstrated 

that mapping measures to a standard framework representing the content area supports content 

validity [35]. The following steps were conducted to test the content validity of the 

individualized measures; 1) studies were selected if they presented the domains nominated by 

patients using the individualized measures (PGI and SEIQOL/SEIQOL-DW); 2) Top domains 

were identified and then were; 3) mapped directly to a standard framework called the World 

Health Organization (WHO ) International Classification of Functioning, Disability and Health 

(ICF).  
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The ICF was developed to describe health and health related states from personal, biological and 

social perspectives. ICF is a bio-psycho-social model of functioning and disability [36, 37]. 

Functioning is an umbrella term that covers all positive components of function (body functions 

and structure, activities, and participation in life situations). While disability is an umbrella term 

for all negative components of function (impairments of body functions and structure, activity 

limitations, and participation restrictions) [36, 37]. Functioning is affected by the  health 

condition and modified by environmental and personal factors [36]. 

Construct Validity 

 Construct validity is the degree to which an instrument measures the construct of interest in an 

accurate way [38]. Convergent validity is one of the subtype of construct validity and it refers 

theoretically to the degree to which the measures of constructs are related to each other are in 

reality related [39]. To summarize across estimates of convergent validity of the individualized 

measure, the correlation of the individualized index score and other HRQOL measures were 

compared using the Schmidt–Hunter method. This method is a weighted mean of the correlation 

values and it's based on the random effect which weights each study based on its sample size. 

Following Polgar and Thomas [40], pooled correlation values of 0.1–0.3, 0.4–0.6 and 0.7 or 

above are considered to  represent small, moderate and large associations, respectively.   

Responsiveness 

Responsiveness is defined as the ability of a measure to precisely detect the change over time 

when change has occurred [34, 41]. To test the responsiveness of the individualized measures, 

studies were selected if they presented the total score of the individualized measures at more than 
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one time point (e.g. before and after treatment), and/or presented the domains nominated by 

patients over  at least two time points. Studies were selected if they clearly stipulated the 

hypothesis of expecting change over time. Expected change also was inferred by the population 

included in the study and the type of treatment provided. After identifying the studies , the effect 

size (ES) was calculated as the difference between the mean baseline score and the last follow-up 

score on the measure, divided by the standard deviation (SD) of the baseline score and the 

studies were categorized into expectation of high positive change or expectation of low to 

moderate change. High positive effect size indicates greater sensitivity to change, with ES of 0.2, 

0.5, and 0.8 or above representing small, moderate and large changes, respectively [42, 43]. If 

the individualized measures have higher ES than standard measures then their ability to detect 

change overtime is higher. 

Consensus-Based Standards for the Selection of Health Measurement Instruments 

(COSMIN) Checklist Guidelines  

COSMIN checklist with 4 point rating scale (Excellent, Good, Fair, Poor) was used to review the 

psychometric properties of the measures for the studies for which the  primary objective was 

validation [44]. COSMIN checklist consists of  9 boxes (Box A- Box I), each box evaluating one 

of the psychometric properties of a measure with an item ranged from 4-18 per box to evaluate 

the methodological quality of the study. For example, there are 14 items for reliability (Box B), 5 

items for content validity (Box D) and 18 items for responsiveness (Box I ). If  a study achieves a 

poor score in any item then the global rating score of  that study is poor. 
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COSMIN checklist "aims to improve the selection of health measurement instruments". The 

instructions for rating each of the psychometric properties are available in the COSMIN checklist 

manual which is available on the COSMIN web site (www.cosmin.nl).  

Results  

Study Selection 

Figure 1 presents the study section process. The literature search yielded 108 studies. After 

removing  54 duplicate studies, the full texts of the remaining 54 studies were reviewed.  and 27 

studies met the inclusion criteria [23, 24, 26, 30-33, 45-64] . The sample size in the included 

studies ranged from 11 to 357 participants. 

Application and feasibility of the individualized measures  

Table 1 presents information on the clinical application and the feasibility of the individualized 

measures in cancer from the 27 included studies [23, 24, 26, 30-33, 45-64]. Mean age was 

reported in 17 studies (65%) which ranged from 24 to71 years; 7 studies (26%) reported median 

age which ranged from 46 to 67 years; 2 studies reported only age range and 1study did not 

provide information on age [31].  

Multiple cancer types were included in 11 (40%) studies; the rest reported on only one cancer 

type. For gender, 16 studies  (59%) included more men than women and one study did not report 

gender [31].  

The most common measure was the SEIQOL-DW with 20 studies (74%) ; reported data only on 

the measure, 2 studies  (7.4%) used the original  SEIQOL [61], and 5 (18.5%) studies used the 

http://www.cosmin.nl/
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PGI. [33]. The majority of the studies (n=24;89%) administered the individualized measures 

(PGI, SEIQOL/SEIQOL-DW) using the semi-structured interviews method , 2 studies (7.4%) 

used semi- structured phone interviews, and one study (3.7%) used the touch screen as a method 

of administration [62]. For the original SEIQoL, the time needed to complete ranged from 24 to 

94 minutes and for the SEIQOL-DW, the time ranged from 5 to 32 minutes. Time to complete 

was not reported for the PGI. The completion rate of the individualized measures ranged from 

70% to 100%. 

Psychometric properties 

Content Validity 

Twenty studies (74%) out of 27 asked participants to nominate domains (areas) which are 

considered important to their QOL [23, 30-33, 45-52, 56-60, 62, 63]. Table 2 lists the top 

domains (n=14) identified by cancer participants using the individualized measures (PGI, 

SEIQOL/SEIQOL-DW) along with results of the ICF classification. Family (90%), health (85%), 

finance (85%), work, (80%) and leisure/hobbies (70%) were the top five domains. Out of the 

top14 domains identified, nine of them (64%) were mapped to the activity 

limitation/participation restriction level, two domains (14%) to the impairment body function 

level, two domains (14%) to the environmental factors level. Only one domain  fell outside of the 

function/disability construct, general health.  

Convergent Validity 

Figure 2 shows a forest plot of the convergent validity of the individualized measures (SEIQOL-

index and/or PGI) against the global score of the EORTC-QLO-C30. The pooled correlation 
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coefficient for convergent validity of the individualized measures was 0.45 with 95% confidence 

interval (CI) ranged from 0.33 to 0.56. 

Figure 3 shows a forest plot of the convergent validity of the individualized measures (SEIQOL-

index and/or PGI) against the mental health subscale of the SF-12. The pooled correlation 

coefficient for convergent validity of the individualized measures was 0.43 with 95% confidence 

interval (CI) ranged from 0.42-0.45. 

Figure 4 shows a forest plot of the convergent validity of the individualized measures (SEIQOL-

index and/or PGI) against the global score of the FACT-G. The pooled correlation coefficient for 

convergent validity of the individualized measures was 0.51 with 95% confidence interval (CI) 

ranged from 0.36 to 0.67. 

Figure 5 shows a forest plot of the convergent validity of the individualized measures (SEIQOL-

index and/or PGI) against the global score of the SEIQOL- VAS (visual analogue scale). The 

pooled correlation coefficient for convergent validity of the individualized measures was 0.49 

with 95% confidence interval (CI) ranged from 0.44 to 0.53. 

Table 3 summarized the convergent correlation of the individualized measures (SEIQOL-index 

and/or PGI) against HRQOL measures using the Schmidt-Hunter meta-analysis method at global 

score level and symptom level. For example, the pooled correlation coefficient for convergent 

validity of the individualized measures at the global level were moderate and ranged from 0.45-

00.49, while it was low to moderate at the symptom level with range between 0.26-0.51. The 

highest pooled correlation coefficient for convergent validity of the individualized measures 



35 

 

against the HRQOL measures was for the FACT-G (r= 0.51 with 95% confidence interval (CI) 

ranging from 0.36 to 0.67) 

Responsiveness  

Only five studies (18%) presented the total score of the individualized measures over time [23, 

32, 50, 55, 57].Table 4 represents the effect size (ES) scores for the individualized measures and 

the standardized (HRQOL) measures in the included studies. Three studies reported the total 

score of the SEIQOL-DW [50, 55, 57] and two studies for the PGI [23, 32]. Two studies out of 5 

expected high positive change over time [32, 55] and three expected low to moderate positive 

change over time [23, 50, 57].  For the studies that expected high positive change, one of them 

recruited patients with rectal cancer. PGI and EORTC measures were administered pre-operative 

and 3 months postoperative. The other study included patients with mesothelioma (stage I-III), 

SEIQOL-DW was administered at five different time points ("baseline, at day 1 of cycle 3, and 

1, 3 and 6months post-surgery"). For the three studies that expected low to moderate change, one 

study recruited 56 patients with metastatic cancer who were treated with a palliative intent[50], 

SEIQOL and FACT-G were administered at 3 time points (baseline, 3 months and 6 month). A 

second study included patients with malignant blood disorders following stem cell 

transplantation (SCT), SEIQOL-DW was administered before SCT and one year post SCT [57]. 

The third study included 86 patients with variety of cancer types, PGI and EORTC were 

administered before radiation, during week three of radiation, and at the end of the treatment 

[23]. 

For the two studies that expected high positive change over time, the ES of the individualized 

measures ranged from 0.98 to 1.0,  indicating high clinical changes from the baseline, while the 
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ES of the standard QOL measure was 0.1, indicating low clinical change from the baseline. For 

the three studies that expected low to moderate change, the ES ranged from 0.008 to 0.42, and 

from 0.1 to 0.6 for the individualized measures and the standard QOL measures, respectively 

(table 4). 

Only 5 studies reported the domains nominated by the patients using individualized measures 

over time [23, 32, 50, 55, 57]. In these studies, patients were shifting their response from one 

domain to another over time. These shifting responses were either adding new domains or 

shifting their priorities from one domain to another over time (table 5).  

COSMIN Checklist 

A total of 5 studies presented aspects of psychometric validation (Appendix A) [23, 24, 30, 32, 

33]. These studies were reviewed according to the guidelines recommended by COSMIN 

checklist with a 4 point rating scale. The COSMIN checklist has different number of the criteria 

depending on the psychometric parametric being assessed (http://www.cosmin.nl/COSMIN%20checklist.html). 

 One study evaluated two aspects, reliability and criterion validity [33]. Of the 8 reliability 

criteria were applied, 6 achieved a rating of excellent and one of poor. For criterion validity, 4 of 

the 6 guidelines achieved a rating of excellent. No study achieved rating of excellent on all 

criteria and according to the COSMIN guidelines; all these studies will receive a global rating of 

poor. Appendix B shows an example of the criterion validity guidelines according to the 

COSMIN checklist box with 4 point rating scale. 
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Discussion 

All the studies that used individualized measures in a cancer population were reviewed. The 

measurement framework of individualized measures would be ideal in the context of cancer care 

as this technology ascertains patients' values , and with a clear portrait of values, it would be 

easier to match care. Results from the 27 included studies demonstrated that individualized 

measures are acceptable to use in a cancer population. The majority of studies used the SEIQOL 

and only five  studies used PGI, one of which was a qualitative [24] The four quantitative studies 

were covered in a 2014 systematic review by Tang et.al [65] and the two earliest studies were 

included in the 2007 review by Martin [66]. A recent review has shown that SEIQOL is feasible 

in a variety of populations including cancer [67] 

Family, health, finance, and work were among the top 14 areas identified by cancer patients. 

This review is the first review that used the ICF framework to map the nominated areas from the 

individualized measures in the context of cancer. The majority of the identified areas were 

mapped to activity and participation level with 2 areas to the impairment body function level and 

two to the environmental factors. Only one area (health) was not mapped to ICF. This indicates 

that individualized measures cover a wide spectrum of cancer patients concerns. This current 

review showed that individualized measures had low to moderate correlation with standard 

HRQOL measures. SEIQOL has higher validity and reliability than PGI, with no study focusing 

on testing the PGI reliability. In a recent study from our group [68], the PGI was correlated with 

a different set of generic (EQ-5D
TM

 and SF-6D) and cancer-specific measures McGill Quality of 

Life, ESAS), the correlations were low ranging from 0.12 to 0.22 . 
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Compared to the standard HRQOL measures, individualized measures have a higher 

responsiveness to change and capture different constructs. These results are in line with previous 

studies [67, 69]. Recent study conducted on 192 people with advanced cancer showed that 

patients identified 114 areas of QOL concerns using PGI, some of these areas are not assessed by 

other HRQOL/QOL measures [68].For the 5 included studies, individualized measures were able 

to detect the change when it occurred. For example, individualized measures had  higher effect 

size (ranged from 0.98-1) for the studies that expected high change over time compared to 

standard QOL measures (ES=0.1). Individualized measures and standard QOL measures had low 

to moderate effect size (ranged from 0.008 to 0.42 and from 0.1 to 0.6, respectively) for the 

studies that expected low to moderate change over time. This indicates that the ability of 

individualized measures to detect change over time is much better than the standard QOL 

measures particularly for patients after surgery. In addition, the ability of the individualized 

measures to detect the effect of treatment is similar to standard QOL measures when there is no 

change/effect. Overall, individualized measures have higher responsiveness to change than 

standard QOL measures. 

Conclusion 

Individualized measures are feasible and acceptable among people with cancer. The top 4 

concerns were  family, health, finance, and work. Individualized measures are related in an 

expected way to other cancer-specific and generic HRQOL measures, are sensitive to change 

,and cover a wide spectrum of areas that are important to patients’ quality of life. Individualized 

measures could easily be incorporated clinically and used in a research context.   
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Figure 1 Flow chart of the study selection 
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Table 1 Clinical application and feasibility of the individualized measures in people with cancer 

Author  (Year) N Mean age Men (%) Type of Cancer 

Individualized 

measure used 

Time needed to 

complete (min) 

Completion rate 

(%) Method of administration 

Broadhead, J.K   (1998) [30] 15 65.3 100.0 Prostate SEIQOL 30-90  100% Semi- structured interview 

Campbell, S. and F. Whyte (1999) 

[31] 15 NR NR NR SEIQOL-DW 5-20 86.7 Semi- structured interview 

Waldron, D., et al.  (1999) [33] 80 62 (median) 47.5 Mixed type 

SEIQOL,  

SEIQOL-DW 

24-94( SEIQOL),   

7-40 (SEIQOL-DW) 78% Semi- structured interview 

Montgomery, C., et al. (2002) [45] 51 54 70.6 

leukemia and 

lymphoma SEIQOL-DW NR 100% Standardized interview 

Camilleri-Brennan, J., D.A. ,  et al.,  

(2002) [32] 33 67 (median) 75.8 Rectal PGI NR 

100% pre- 

operative, 69% 

post operative Semi- structured Interview 

Wettergren, L., et al. (2003) [46] 357 46 (median) 47.6 

Hodgkin’s 

lymphoma (HL) 

SEIQOL-DW 

(Swedish version) NR 100% Semi- structured interview 

Frick, E., et al.  (2004) [47] 79 10-70  (range) 57.0 Mixed type SEIQOL-DW 15–25 79% Semi- structured interview 

Levack, P.,  et al.  (2004) [48] 319 median 65 63.6 

Malignant cord 

compression SEIQOL-DW NR 70% Semi- structured interview 

Carlson, L.E., et al. (2005) [49] 16 53 37.5 Mixed type SEIQOL-DW 13.5 (Range 5-30 ) 100% Semi- structured interview 

Sharpe, L., et al. (2005) [50] 56 46 48.2 Mixed type SEIQOL-DW NR 

100% at T1, 66% 

at T2, 50% at  T3 Semi- structured interview 

Willener, R. and V. Hantikainen 

(2005) [51] 11 66 100.0 Prostate SEIQOL-DW NR 100% Semi- structured interview 

Westerman, M., et al  (2006) [52] 31 39-82 (range) 51.6 

Small cell lung 

cancer SEIQOL-DW 10-30  84% Semi- structured interview 

Llewellyn, C.D., et al.,  (2006) [26] 55 59 65.5 Head and Neck PGI NR 83% Semi- structured Interview  

Frick, E., et al.  (2007) [53] 63 60.7 36.5 Mixed Type SEIQOL-DW NR NR Semi- structured interview 

Llewellyn, C.,   et al.,  (2007) [54] 82 60 65.9 Head and Neck PGI NR 72% Semi- structured Interview 

Ribi, K., et al., (2008) [55] 61 59 (median) 93.4 

Malignant pleural 

mesothelioma SEIQOL-DW 24 (mean) 

93% at baseline 

and 76% at the 

endof treatment     

( months) Semi- structured interview 

Stone, P.C., et al. (2008) [56] 194 71 100.0 Prostate SEIQOL-DW 20.4  (mean) 93% Semi- structured interview 

Wettergren, L., et al. (2008) [57] 22 50 (median) 59.1 Mixed Type SEIQOL-DW NR 100% Semi- structured interview 

Somani, B.K., et al., (2009)  [58] 32 69 71.9 Bladder SEIQOL-DW 16 (Range 8-32) 100% Semi- structured interview 
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Mixed Type : Multiple cancer types

Sundberg, K.K., et al., (2009) [59] 246 24 52 Mixed type 

SEIQOL-DW 

(Swedish version) NR 100% 

Semi- structured phone 

interview 

Sundberg, K.K., et al., (2010) [60] 246 24 43% 

Mixed type (long 

term survivors of 

childhood cancer) SEIQOL-DW NR 100% 

Semi- structured phone 

interview 

Wettergren, L., et al.,  (2011) [62] 40 58.4 50.0 Gastrointestinal SEIQOL-DW 6.2 (mean) 80% Touch screen 

Tavernier, S.S., et al., (2011) [23] 86 62.5 40.7 Mixed Type PGI NR 

90%  before 

radiation and 78% 

at the end of 

treatment 

Interview and/or self 

complete 

Tavernier, S.S., et al (2011) [24] 16 62 43.8 Mixed Type PGI NR 87% Semi- structured Interview 

Stiel, S., et al.(2011) [61] 72 66 42.0 Mixed Type SEIQOL NR 93% Semi- structured Interview 

Durner, J.,al.,  (2013) [63] 64 60 (median) 57.8 Multiple myeloma SEIQOL-DW NR 100% Semi- structured interview 

Lucchiari, C., et al.,  (2015) [64] 73 48.9 65.8 Brain SEIQOL-DW NR 100% Semi- structured interview 



42 

 

Table 2 The top domains identified by cancer participants using the individualized measures 

(PGI, SEIQOL and SEIQOL-DW)  

 

 

 

 

 

 

 

 

Domains Studies included n=20 % ICF components 

1. Family  18 90.0 Activities and participation 

2. Health 17 85.0 --- 

3. Finance 17 85.0 Environmental factors 

4. Work 16 80.0 Activities and participation 

5. Leisure and hobbies 14 70.0 Activities and participation 

6. Social life 13 65.0 Activities and participation 

7. Relationship to partner 13 65.0 Activities and participation 

8. Living condition (doing house work) 12 60.0 Activities and participation 

9. Physical activity 11 55.0 Activities and participation 

10. Spiritual /Religion 11 55.0 Activities and participation 

11.  Emotional issues 10 50.0 Body function 

12. Friends 8 40.0 Environmental factors 

13. Marriage 7 35.0 Activities and participation 

14. Fatigue/pain 6 30.0 Body function 
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Figure 2 Forest plot with correlation coefficients (r) of the individualized measures against the 

global score of the EORTC-QLO-C30 using the Schmidt-Hunter meta-analysis method.  
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Figure 3 Forest plot with correlation coefficients (r) of the individualized measures against the 

global score of the mental health subscale of the SF-12 using the Schmidt-Hunter meta-analysis 

method. 
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Figure 4 Forest plot with correlation coefficients (r) of the individualized measures against the 

global score of the global score of the FACT-G using the Schmidt-Hunter meta-analysis method.  
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Figure 5 Forest plot with correlation coefficients (r) of the individualized measures against the 

global score of the global score of the SEIQOL-VAS using the Schmidt-Hunter meta-analysis 

method.  
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Table 3 Summary of the  convergent correlations of the individualized measures (SEIQOL-index 

and/or PGI) against the HRQOL measures using the Schmidt-Hunter meta-analysis method.  

HRQOL measures Pooled correlation 

(r) 

95% CI Individualized measures  

Global score  

EORTC 0.45 0.33-0.56 SEIQOL-index and PGI 

SEIQOL-VAS 0.49 0.44-0.53 SEIQOL-index 

Symptoms  

EORTC  

Pain 0.40 0.37-0.43 PGI 

Physical functioning 0.35 0.23-0.48 SEIQOL-index and PGI 

Cognitive 0.35 0.28-0.43 SEIQOL-index and PGI 

Emotional functioning 0.29 0.19-0.4 SEIQOL-index and PGI 

Fatigue 0.28 0.05-0.51 SEIQOL-index and PGI 

Social functioning 0.27 0.35 E-3 - 0.53 SEIQOL-index and PGI 

Role function 0.26 0.1-0.43 SEIQOL-index and PGI 

SF-12  

Mental health 0.43 0.42-0.45 PGI 

FACT-G  

Total score 0.51 0.36 -0.67 SEIQOL-index 
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Table 4 Mean change scores in individualized measures and other HRQOL measures   

Author Name, Year Measure 
N time points 

(N Subjects) 

Time Fame 

(Months) 

Baseline 

score 

Mean (SD) 

Follow up 

score Mean 

(SD) 

Largest change 

(difference) 

 

Effect Size 

 

High expected change 

 

Camilleri-Brennan, J et al. 

2002 [32] 

 

PGI 

 

2 (33) 

 

3 

 

4.8 (1.32) 

 

6. 1 (1.87) 

 

1.34 

 

0.98 

EORTC QLQ-C30 

Global  QOL/Health 

 

2 (33) 

 

3 

 

NR 

 

NR 

 

1.89  

 

0.11 

 

Ribi, K., et al., 2008 [55] 

SIEQOL-DW 
4 (52) 6 70.9 (18.9) NR 20 1.0 

Low to Moderate expected change  

 

Sharpe, L., et al., 2005 [50] SIEQOL-DW 3 (56) 6 65 (23) 74 (20) 9 0.39 

 FACT-G 3 (56) 6 84.7 (15.5) 86.8 (17.3) 2.1 0.13 

Wettergren, L., et al., 2008 

[57] 
SEIQQL-DW 2 (52) 12 4.6 (1.2) 5.1 (0.9) 0.5 0.42 

Tavernier, S.S., et al., 2011 

[23] 

PGI Overall 

 

4 (77) 

 

Till end of  

treatment (radiation) 

 

51.8 (27.2) 

 

55.8 (24.5) 

 

3.95 

 

0.14 

 

Radiation only 
4 (45) 

 

Till end of  

treatment (radiation) 

 

55.7 (26.4) 

 

56.0 (25.8) 

 

0.23 

 

0.008 

 

Radiation and 

chemotherapy 

4 (32) 

 

Till  end of  

treatment (radiation) 

 

46.3 (26.4) 

 

55.5 (22.5) 

 

9.1 

 

0.34 

 

EORTC QLQ-C30 

Global  QoL/Health 
4 (85) 

Till end of  

treatment (radiation) 

 

62.2 (2.21) 63.5 (2.1) 1.32 0.6 
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Table 5 Domains (Areas) nominated over time by cancer participants using individualized measures  

Author Measure Results 

Camilleri-Brennan, J et al. 2002 [32] PGI Postoperative, participants nominated on average 3.2 areas with median of 3  compared to 3.6 areas 

with median of 4 three months postoperative  

Sharpe, L., et al., 2005 [50] SIEQOL-DW More than half (53%) of the participants nominated same areas at both baseline and time point 2, and 

57% between T2 and T3. Only 43% of the participants nominated different areas  

 

Ribi, K., et al., 2008 [55] 

SIEQOL-DW " SEIQoL scores improved to baseline-level at month 3 after surgery, but worsened again at month 6 

(median change: − 16)". 

"SEIQoL index remained stable during chemotherapy, followed by a clinically significant deterioration 

1 month after surgery (Median change -14)" 

Wettergren, L., et al., 2008 [57] SIEQOL-DW Same number of areas were nominated by 50% of the participants in both assessments (before 

(baseline) and one year after stem cell transplantation (SCT)). Third of the participants nominated more 

areas one year after stem cell transplantation compared to before, while 18% of the participants 

nominated fewer areas one year after the SCT compared to before. 

Tavernier, S.S., et al., 2011 [23] PGI Patients made on average three changes in the areas nominated in the first step of the PGI between the 

following time points (pre-treatment to third week, third week to end of treatment, and pretreatment to 

end of treatment).  
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Appendix A Rating studies evaluated the psychometric properties of the individualized measures according to COSMIN checklist 

with 4 point rating scale [44] 

 

E: Excellent, G: Good F: Fair P: Poor NA: Not applicable. 

Each box contains questions that are listed in oder according to COSMIN checklist. For example questions listed in box B, 1. Was the percentage of missing items given? 2. Was 

there a description of how missing items were handled? 3. Was the sample size included in the analysis adequate? 4. Were at least two measurements available? 5. Were the 

administrations independent? 6. Was the time interval stated? 7. Were patients stable in the interim period on the construct to be measured? 8. Was the time interval appropriate? 9. 
Were the test conditions similar for both measurements? e.g. type of administration, environment, instructions 10. Were there any important flaws in the design or methods of the 

study? 11. for continuous scores: Was an intraclass correlation coefficient (ICC) calculated? 12. for dichotomous/nominal/ordinal scores: Was kappa calculated? 13. for ordinal 

scores: Was a weighted kappa calculated? 14. for ordinal scores: Was the weighting scheme described? e.g. linear, quadratic  

For the rest of the boxes please see the manual on the COSMIN web site (www.cosmin.nl).  

Box B. Reliability Year 1 2 3 4 5 6 7 8 9 10 11 12 13 14     

Study 

               

    

Waldron, D., et al.[33] 1999 E E G E E NA NA NA E E P NA NA NA     

Box D. Content Validity Year 1 2 3 4 5 

         

    

Study 

               

    

Tavernier, S.S., et al., [24] 2011 E E E F E 

         

    

Box F. Hypothesis Year 1 2 3 4 5 6 7 8 9 10 

    

    

Study 

               

    

Camilleri-Brennan, J., D.A. ,  et  

al.,  [32] 2002 E E F E E G G P E E 

    

    

Box H. Criterion validity Year 1 2 3 4 5 6 7 

       

    

Study 

               

    

Broadhead, J.K [30] 1998 E E P P E E NA 

       

    

Waldron, D., et al. [33] 1999 E E G P E E NA 

       

    

Camilleri-Brennan, J., D.A. ,  et 

al., [32] 2002 E E F P E E NA 

       

    

Tavernier, S.S., et al., [23] 2011 E E G P E E NA 

       

    

Box I. Responsiveness Year 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

Study 

               

    

Camilleri-Brennan, J., D.A. ,  et 

al., [32] 2002 E E F E E E E E E G E P E E P E E NA 



51 

 

Appendix B Example of the criterion validity guidelines according to COSMIN checklist with 4 

point  rating scale 4 [44] 

 

Box H. Criterion validity 

 Excellent Good Fair Poor 

Design requirement  

1. Was the percentage of missing 

items given? 

Percentage of missing 

items described 

Percentage of missing 

items NOT described 

  

2. Was there a description of how 

missing items were handled? 

Described how 

missing items were 

handled 

Not described but it can 

be deduced how missing 

items were handled 

Not clear how missing 

items were handled 

 

3. Was the sample size included in 

the analysis adequate? 

Adequate sample  

size (≥100) 

Good sample size  

(50-99) 

Moderate sample  

size (30-49) 

Small sample  

size (<30) 

4. Can the criterion used or 

employed be considered as a 

reasonable ‘gold standard’? 

Criterion used can be 

considered an 

adequate ‘gold 

standard’  (evidence 

provided) 

No evidence  provided, 

but assumable that the 

criterion used can be 

considered an adequate 

‘gold standard’  

Unclear whether the 

criterion used can be 

considered an adequate 

‘gold standard’ 

Criterion used can 

NOT be considered 

an adequate ‘gold 

standard’ 

5. Were there any important flaws 

in the design or methods of the 

study? 

No other important 

methodological flaws 

in the design or 

execution of the study 

 Other minor 

methodological flaws in 

the design or execution of 

the study 

Other important 

methodological 

flaws in the design 

or  

execution of the 

study 

Statistical methods  

6. for continuous scores: Were 

correlations, or the area under the 

receiver operating curve 

calculated? 

Correlations or  

AUC calculated 

  Correlations or  

AUC NOT calculated 

7. for dichotomous scores: Were 

sensitivity and specificity 

determined? 

Sensitivity and 

specificity calculated 

  Sensitivity and  

specificity NOT  

calculated 
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CHAPTER 4:  RATIONALE AND PREFACE TO MANUSCRIPT 2 

 

In the first Manuscript, a systematic review was conducted to summarize the evidence on the 

psychometric properties, including feasibility and application, of individualized measures in the 

context of cancer. Four electronic databases were searched for studies published up to April  

2016. The full texts of 54 studies were reviewed and only 27 studies were included in the 

analysis. Twenty studies (74%) of them asked participants to nominate areas important to their 

QOL. A large number of areas of quality of life (QOL) concern were nominated, with the top 

four being family, health, finance, and work. The Patient Generated Index (PGI) is not as widely 

used as the Schedule for the Evaluation of Individual Quality of Life (SEIQOL) in cancer 

populations with only four studies identified and none with an advanced cancer population. 

Correlations between individualized measures and other standard measures were moderate at the 

global score level and low to moderate at the symptoms level. The results of this manuscript 

indicated that individualized measures are acceptable for use among people with cancer. 

The PGI first asks patients to nominate up to five important areas affecting their QOL, to rate 

each on a scale from 0 to 10 on severity with 10 being “as good as it could be”, and finally to 

weight each area in terms of priority for improvement, by allocating 12 tokens across the areas. 

The total score is derived as ((∑severity rating * (tokens/12)) *10). It takes about 5 minutes to 

administer and its format is suitable for a clinical encounter as well as for research purposes. 

Manuscript 1 provided a comprehensive overview of the use and the psychometric properties of 

individualized measures in people with cancer and served to understand the need and the areas of 

future research. PGI is designed to both query and document QOL concerns and, thus, could 
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potentially be a valuable clinical and research tool to evaluate changes in health outcomes in 

patients undergoing cancer care. However, An gap in evidence remains. The PGI’s validity with 

respect to standard QOL measures has not been fully established in the context of advanced 

cancer. 

The global objective of Manuscript 2 is to contribute evidence to validate the PGI as quality of 

life measure in people with advanced cancer. The specific objective is to identify similarities and 

differences in ratings of global quality of life between personalized and standard measures. 

Manuscript 2 will provides evidence that the PGI would be a good measure for patients and 

clinicians to use together to identify areas of concern that require attention and monitor changing 

needs. The paper that follows has been published and the reprint is included. 
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CHAPTER 5 : MANUSCRIPT 2 

Using a Personalized Measure (Patient Generated Index (PGI)) to 

Identify What Matters to People with Cancer 

Ala’ S Aburub, B Gagnon, A M Rodríguez, Nancy E. Mayo. 
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CHAPTER 6:  RATIONALE AND PREFACE TO MANUSCRIPT 3 

The global objective of Manuscript 2 was to contribute evidence to validate the PGI as a QOL 

measure in people with advanced cancer. The specific objective was to identify similarities and 

differences in ratings of global QOL between personalized and standard measures. A total of 192 

People with advanced cancer completed five QOL measures at study entry: PGI, generic 

measures (SF-6D, EQ-5D), and cancer-specific measures of QOL (McGill Quality of Life 

Questionnaire and Edmonton Symptoms Assessment Scale). 

People with advanced cancer identified 114 areas of QOL that are of concern by the PGI, with 

the top three being, fatigue, sleep disruptions, and pain. PGI covers a wide range of QOL 

concerns in comparison to commonly used generic and cancer specific QOL measures. People 

with advanced cancer consistently scored lower in the PGI than other standard generic or cancer 

specific QOL measures, particularly when QOL was poor. There also were low correlations 

between PGI and other measures (generic and cancer specific QOL measures). 

The validly of the PGI at the global score was investigated in the previous manuscript. To further 

support the value of using a measure like the PGI for clinical and research purposes, Manuscript3 

addresses the relationship between what patients self-nominate and rate for severity using the 

PGI and what would be ascertained from items on fully standardized measures. This information 

would contribute evidence towards the validity of personalized measures in the context of 

cancer. Manuscript 3 will contribute evidence to validate the PGI at the item and domain level. 

Items pertaining to fatigue, pain and physical function were selected to evaluate the validity of 

the PGI at the item level.  
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Fatigue and pain are the most common symptoms in cancer ranging from 25% to 99% and from 

62% to 86% , respectively. The effect of cancer on physical function has been long documented. 

Thus, the main objective of Manuscript 3 was to estimate how well fatigue, pain, and physical 

function identified on the PGI (a personalized measure) agree with ratings obtained from 

standard outcome measures (non-personalized measures). 
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CHAPTER 7:  MANUSCRIPT 3 

Agreement between Personally Generated Areas of Quality of Life 

Concern and Standard Outcome Measures in People with Advanced 

Cancer 

Ala’ S Aburub, B Gagnon, A M Rodríguez, Nancy E. Mayo 
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Supplemental Table 1  The positive and negative predictive value for the PGI areas 

  Nominated Not nominated Test 

Areas Source Concerning 

score 

*a  

Not concerning 

score 

**b 

Concerning 

score 

°c 

Not concerning 

score 

°°d 

 

 

˟PPV 

 

 

˟˟NPV 

Fatigue  

Did you have a lot of energy?  RAND-36 78   0 71 37 100 34.3 

Did you feel tired?  RAND-36 78 0 47 61 100 56.5 

Physically, I feel only able to do a little  MFI 74 4 50 55 94.9 52.4 

I feel tired   MFI 72 5 60 45 93.5 42.8 

I tire easily  MFI 72 5 67 37 93.5 35.6 

I think I do very little in a day  MFI 72 5 50 55 93.5 52.4 

I don't feel like doing anything  MFI 70 6 32 73 92.1 69.5 

No fatigue or worst fatigue possible  ESAS 50 28 47 61 64.1 56.5 

Over the past two (2) days I have felt physically terrible or 

well  MQOL 46 29 40 68 61.3 63.0 

Pain  

How much Bodily pain have you had during the past 4 

weeks?  

 

RAND-36 39 3 71 76 92.9 70.4 

During the past 4 weeks, how much did pain interfere with 

your normal work (including both work outside the home 

and housework)? 

 

RAND-36 39 

 

3 

 

62 
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92.9 

 

57.8 

 

I have pain/ discomfort  EQ-5D 39 3 94 53 92.9 36.1 

I have pain (Physical well being section) FAACT 38 3 40 107 92.7 72.8 

No pain or worst pain possible  ESAS 23 18 55 91 56.1 62.3 

Physical function  

Walking more than a kilometer RAND-36 17 2 65 105 89.5 61.8 

Walking one block RAND-36 17 2 23 147 89.5 86.5 

Walking several blocks RAND-36 16 3 47 123 84.2 72.4 

Mobility EQ-5D 17 2 40 130 89.5 76.5 

*a   Concerning  score (0-6) for people who nominated an  area . **b  Not Concerning  score  (7-10) for people who nominated an area. °c  Concerning score (0-6) for people who did not nominate  an 

area.  °°d  Not concerning  score  (7-10) for people who did not nominate an area  ˟PPV  Positive predictive value = a*/ (a*+**b)*100  ˟˟NPV   Negative predictive value = °°d /(°c+°°d) *10. 
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Chapter 8 : RATIONALE AND PREFACE TO MANUSCRIPT 4 

 

In Manuscript 2, the results showed that fatigue, pain, and physical function were among the top 

areas nominated by people with advanced cancer as impacting on QOL. In Manuscript 3, the 

main aim was to estimate, for people with advanced cancer, how well fatigue, pain, and physical 

function identified on the Patient Generated Index (PGI) (a personalized measure) agreed with 

ratings obtained from standard outcome measures (non-personalized or fully standardized 

measures). Data from 192 patients were used to compare ratings on fatigue, pain and physical 

function obtained from PGI to those from standard outcome measures such as PGI, RAND-

36,EQ-5D,  Edmonton Symptoms Assessment Scale (ESAS), McGill Quality of Life 

Questionnaire (MQOL). The results indicated that PGI has high agreement with items from the 

RAND-36 and less agreement with items from other measures (ESAS and MQOL) likely owing 

to differences in time frame for response. In a busy clinical setting, this personalized patient-

centered outcome (e.g. PGI) could be a valuable method of enhancing communication, guiding 

clinical care, endorsing personal concerns of each patient and it only takes few minutes. In these 

two manuscripts, evidence was provided for the validity  of the PGI at the item and at the domain 

level. 

A challenge with using any measure of QOL to assess change, and in this context change among 

people with cancer, is that people may experience true change in their QOL due to cancer 

progression or change may occur because of adaption to the disease inducing a response shift.  

Using an individualized measure of QOL, such as the PGI, is one of the direct ways of 

identifying response shift [1], as these measures typically ask patients to nominate areas that 
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affect their QOL due to their disease, rate the severity of the nominated areas, and weight these 

areas in terms of desire for improvement.   

Response shift is defined as the change in the meaning of a person's self evaluation of a target 

construct (e.g., QOL) over time, as a result of (1) changes in the internal standards (recalibration) 

of the measurement, (2) changes in the respondent's values (changes in importance of the items 

or component domains that constitute QOL concept (reprioritization), and (3) changes in the 

definition of the targeted construct (redefinition QOL) (reconceptualization) [2]. As an example 

of recalibration, a person with cancer may rate his/her fatigue prior to 

chemotherapy/radiotherapy as 7 on a scale of 0-10, where 0 no fatigue and 10 is severe. 

However, after experiencing chemotherapy/radiotherapy and the acute fatigue associated with 

these therapies, they later rate their fatigue level as 4 out of 10 even though in comparison to the 

7 indicated prior to treatment, they actually have more, not less fatigue. The overwhelming 

fatigue experienced from chemotherapy led to a recalibration of the internal scale used to rate 

fatigue. For reprioritization, a person prior to a serious health condition may consider social and 

recreational activities more important than relationships with family, but after a cancer 

experience, the person reprioritizes relationships with family as more important. An example of 

reconceptualization is when a person defines good QOL as "having money and a new car" but 

after a cancer experience defines QOL as "being healthy and independent".   

Sprangers and Schwartz have proposed a theoretical model of response shift and QOL [2] and 

this model was updated in 2004 by Rapkin and Schwartz [3], such that response shift occurs in 

the presence of a catalyst (e.g. event or health status change), which is influenced by antecedents 

(e.g. personal characteristics such as experience or expectation), mechanisms (e.g. coping or 
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adaptation), and appraisal (e.g. frame of reference) (See Figure 1 and 2). Response shift can be in 

the positive direction when a person rates their perceived QOL higher than expected regardless if 

there is improvement in health  or not; or it can be in the negative direction if the perceived QOL 

is lower than the expected. 

Oort and colleagues define response shift from two perspectives, measurement and conceptual. 

From the measurement perspective, response shift is defined as measurement bias and from the 

conceptual perspective as explanation bias [4]. A catalyst is considered an explanatory variable 

and antecedents and mechanisms are violator or confounder variables. They define response shift 

as a measurement bias if the violator variables (antecedents or mechanisms) rather than the true 

QOL effect observed QOL. This differs from response shift as an explanation bias which occurs 

if any variable other than the catalyst (explanatory variable) has an effect on the true QOL. 

Candidate variables would be part of the appraisal process where people change their goals, 

priorities, or frame of reference for valuing QOL [5].   

Other researchers consider response shift a desired effect, something to be promoted, so that 

people can feel good about themselves and achieve satisfaction in their life despite impairments 

or other limitations and restrictions in life’s roles [6-11].  

Osborne et al. showed that people involved in a self management program experienced a positive 

response shift as result of learning better coping techniques and developing better skills to deal 

with their conditions [7]. Mayo et al. showed that over the course of the first-year post-stroke, 

13% of people experienced a positive response shift while 15% experienced negative response 

shift and 67% no response shift [10]. The authors concluded that only the 13% with a positive 

response shift had a good outcome following stroke as they were able to consider their health to 
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be better over time despite the “bits of their body that didn’t work”.  In general, people 

experience response shift to maintain their equilibrium after a major stressful event [1, 12, 13] 

thus, response shift should be looked at as a desired phenomenon. 

There is a substantial literature on response shift dating back decades including a landmark text 

book [13]. The main methods of addressing response shift involve querying people or querying 

the data using statistical methods.  In the context of this thesis, querying the people is most 

relevant. Statistical methods for response shift have been reviewed [1, 14].   

The methods to obtain input from individuals experiencing change need to be designed into the 

data collection procedures and do involve additional respondent burden [15, 16] and, thus, may 

not be suitable for all populations. 

Then-test is a retrospective method in which patients are asked at the post-test evaluation to re-

rate their health at an earlier evaluation [17]. Then-test is relatively easy to administer and 

analyze, it provides the possibility of adjusting for response shift, and does not need large sample 

size [18]. However, Then-test leads to recall bias if patients have poor memory and are not able 

to recall their pervious heath state [19, 20]. Then-test reflects recalibration (change in internal 

standards) as the re-evaluation is based on the standards they now have whereas the original 

valuation was based on different standards. Response shift is calculated as the difference 

between the scores on the pretest and then-test[15]. The challenge with the Then-test is 

incorporating the findings in to the analysis.  Would “Then-test adjusted change” be a legitimate 

outcome of a clinical trial?[21]. 
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Successive comparison approaches such as pair-wise comparisons [22] and the card sort 

approach [23]. In pair-wise comparisons, people are asked to rate the relative importance of 

multiple areas presented pair-wise. The change in relative importance overtime is considered to 

represent reprioritization response shift. This method is reliable however it requires a lot of time 

to collect the data. In the card sort approach, patients are asked to order a list of life domains (˃7) 

according to their importance to their life. Change in ordering reflects reprioritization response 

shift. This method is also time consuming and difficult to administer in patients with cognitive 

impairment [15].  

A very direct approach is to ask respondents why two ratings on QOL may have differed [1]. A 

challenge is that people may not know, while others may have multiple reasons why change 

occurred.   

The Then-test and the direct questioning methods are suitable for single items or very few items 

and would not be suitable for multi-item questionnaires. However, the availability of 

personalized or individualized measures provide a way of measuring response shift at a more 

global level. Personalized approaches allow patients to nominate, rate, and weight the important 

areas to their QOL.  

Individualized measures can be used to detect reconceptualization and reprioritization response 

shift. For example, if patients change the weight (here the number of tokens) distributed across 

the nominated areas and there is no change in the content reprioritization response shift can be 

inferred. Reconceptualization response shift can be inferred if areas changed construct (e.g. 

people dropped areas or added new areas). 
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Little work has been done on response shift in the cancer population although the diagnosis, 

health impact, treatment, and transition into survivorship would act as strong catalysts for 

response shift. Therefore, the objective of manuscript 4 was to estimate the extent to which 

reconceptualization response shift occurred over time in cancer population and the impact of this 

response shift on estimated change in QOL.  
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Figure 1: Sprangers and Schwartz (1999) theoretical model of response shift and quality of life [2] 

 

 

Figure 2: Rapkin and Schwartz (2004) theoretical model of response shift and quality of life "using a 

linear regression paradigm: Accounting for changes in Standard influences (S), Coping processes (C), and 

Appraisal (A) variables" [3] 
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CHAPTER 9 : MANUSCRIPT 4 

Impact of Reconceptualization Response shift on Rating of Quality 

of Life Overtime. 

Ala’ S Aburub, Sara Ahmed, A M Rodríguez,  B Gagnon, Nancy E. Mayo. 

Abstract  

Introduction: People with cancer may experience change in what constitutes quality of life 

(QOL) over time as a result of the cancer progression (true change) or adaptation to the 

experience, considered as a response shift phenomenon. As individualized measures are ideally 

suited to explore response shift, this study aimed to estimate the extent to which 

reconceptualization response shift occurred over time in a cancer population and the impact of 

this response shift on estimates of change on QOL measures. 

Methods: 97 people with advanced cancer completed the study measures including the Patient 

Generated Index (PGI) at diagnosis (T1) and one year later (T2). Four response shift indicators 

were operationalized and tested for their impact on change in the PGI score, single indicators of 

global QOL, and the EQ-5Dindex. Multivariate linear regression identified that dropping or adding 

areas was the most relevant response shift indicator. Models were adjusted for age and sex.   

Results: Approximately 72% of people in this sample either added or dropped areas over time. 

People who dropped more than two areas had higher PGI scores at T2 than T1 (mean difference; 

14; 95%CI: 1.9 to 30.2) while people who added areas showed a decrease (mean difference: -

12.6 (95%CI: -25.2 to -1.0). Change in areas showed a similar effect on other measures of QOL 

but to a lesser extent and only the EQ-5Dindex decreased significantly (-9.8; 95%CI: -18.5 to -1.2) 

when areas were added using the PGI.  
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Conclusion: The results are consistent with the PGI framework as areas nominated tend focus on 

negative aspects of QOL. Those areas added would likely be those that are newly problematic 

leading to lower the PGI score at T2. The theory of cognitive homeostasis could explain the 

observation that when areas were dropped, QOL improved. In an attempt to maintain as high a 

QOL as possible, people refocus away from negative aspects thereby dropping those areas of 

QOL and reconceptualizing them as no longer impactful. The high prevalence of 

reconceptualization found in this study underlines the importance of considering response shift in 

studies that aim to evaluate QOL change over time in this population where QOL is of 

primordial importance
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Introduction 

 The cornerstone of patient-centered care is the assessment of patient reported outcomes (PRO). 

In cancer, quality of life (QOL) is the most commonly assessed PRO, although assessed by 

measures that tap various domains including symptoms, function, and health perception[1-3]. 

QOL is a construct that can only be assessed from the patient's perspective. Many studies suggest 

that assessing QOL will improve communication between patients and the health care provider 

as well as facilitating the involvement of patients in decision making process.[4-6]. Several 

measurement tools have been used to assess QOL in cancer such as European Organization for 

Research and Treatment of Cancer Quality of Life Questionnaire-C30 (EORTC QLQ-C30) [7] 

and Functional Assessment of Cancer Therapy [8]. These measures consist of standard questions 

that contain items that may not pertain to all patients or may not capture all aspects of QOL that 

are important to patients [9-12]. The use of an individualized measure could overcome this gap 

and the Patient Generated Index (PGI) is a very simple individualized measure that has been 

used in the cancer population[13].  

A challenge with using any measure of QOL to assess change. In the context of people with 

cancer, people may experience true change due to cancer progression, or change may occur 

because of adaptation to the disease [14-19]. Change due to adaptation refers to a response shift 

phenomenon [4]. Response shift is defined as the change in the meaning of a person's self 

evaluation of a target construct (e.g., QOL) over time, as a result of (1) changes in the internal 

standards (recalibration) of the measurement, (2) changes in the respondent's values (changes in 

importance of the items or component domains that constitute QOL concept (reprioritization)), 
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and (3) changes in the definition of the targeted construct (redefinition QOL) 

(reconceptualization) [14].  

Response shift can impact the psychometric properties of QOL measures, making them appear 

less reliable over time [20] and less correlated with other measures which themselves may 

change differently over time. Response shift can also alter the interpretation of QOL and the 

interpretation of the study results [20-24]. Response shift needs to be taken into account to: (1) 

understand the changes (magnitude and direction) in the construct (e.g. QOL), (2) differentiate 

between the true change and the response shift, (3) improve the interpretation of construct (e.g. 

QOL) over time, and (4) understand the effect of the response shift on the psychometric 

properties of QOL measures [14, 20, 22-27]. 

Using an individualized measure of QOL is one of the direct ways of identifying response shift 

[28], as these measures typically ask patients to  nominate areas that affected their QOL due to 

their disease, rate the severity of the nominated areas, and weight these areas in terms of desire 

for improvement. All of these elements can change over time which would indicate, in the 

absence of change in severity, a response shift.  

Two studies have provided information about response shift in a cancer population using PGI 

[29, 30] but in the context of validating the PGI, rather than as a specific focus of the study. In 

the first study, Camilleri-Brennan and colleagues assessed the validity and responsiveness of  

PGI in thirty-three patients with rectal cancer [29]. They found that pre-operation, participants 

nominated on average 3.2 areas with a median of 3 compared to 3.6 areas with a median of 4 

three months post-operation [29]. In the second study, 86 adults with cancer receiving their first 

course of radiation therapy were recruited to evaluate the psychometric characteristics of the 
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individualized measures [30]. The results have shown that patients made on average 3 changes in 

the areas nominated in the first step of the PGI between the following time points ; pre-treatment 

to third week; third week to end of treatment; and pre-treatment to end of treatment [30]. 

Little work has been done on response shift in the cancer population although the diagnosis, 

health impact, treatment, and transition into survivorship would act as strong catalysts for 

response shift [14]. The purpose of this study was specifically to estimate the extent to which 

reconceptualization response shift occurred over time in cancer population and the impact of this 

response shift on estimated change in QOL.  

Methods 

This is a secondary analysis from data arising from a longitudinal study of anorexia/cachexia and 

QOL in people with advanced cancer[31].  The study was approved by McGill University 

Faculty of Medicine Institutional Review Board. The methods have been described previously 

[31, 32]. Briefly, people with advanced cancer of any origin post-diagnosis and before starting 

oncology therapy were recruited at two tertiary care university hospitals. People were excluded if 

their estimated life expectancy was less than 3 months, scored greater than 3 in the Eastern 

Cooperative Oncology Group Performance Status scale and having difficulty following the 

instructions. Participants were asked to complete several comprehensive QOL measures 

including patient generated index (PGI) at the baseline (T1) and one year later (T2). 

Measures  

Four types of measures of were used in this study: (i) QOL life and health related quality of life 

(HRQOL) measures; (ii) measures known to impact on QOL; (iii) indicators of 



101 

 

reconceptualization response shift; and (iv) potential confounders of age and gender. The 

primary outcome was the change in the PGI from T1 to T2, the variables under study are 

indicators of reconceptualization response shift. 

 QOL Measures 

Patient Generated Index (PGI) 

PGI requires three steps to complete. First, respondents are asked to nominate the top five areas 

that affected their QOL due to their disease. In this step, respondents are also asked to nominate 

one area that affected their QOL and not related to their disease. Second, respondents are asked 

to rate the severity of the nominated areas on a scale of 0-10, where 0 is severe and 10 is mild or 

not present. Third, respondents are asked to imagine that they have 12 tokens to distribute among 

the nominated areas where more tokens are given to the areas that they would like to improve the 

most and less to the least important areas. The global index score is calculated by multiplying the 

rating severity score in the second step by the proportion of the 12 tokens assigned to each area  

in the third step and then summing this  across the six areas (five cancer related areas plus one 

for all non-cancer related areas). For people who did not use all 12 tokens, the weighting factors 

was the proportion of the token used. The total score is formed as the average of this token 

weighted severity score, transformed to range from  0 to 100, where 100 represents  the best 

QOL [13]. As this index is conceptually equivalent to a preference –weighted index, a 5-point 

change would be considered clinically meaningful [33].  



102 

 

Edmonton Symptoms Assessment Scale (ESAS)  

The Edmonton Symptom Assessment System (ESAS) is a cancer-specific clinical profile in 

which nine common symptoms (pain, tiredness, nausea, depression, anxiety, drowsiness, 

appetite, best quality of life, and shortness of breath) are rated 0 to 10 numerical rating scale with 

0 being an absent symptom and 10 being the worst possible severity [34]. The QOL single item 

was used in this study. ESAS-QOL single item was multiplied by 10 and transformed to range 

from 0 to 100 with 0 as the worst level and 10 as the best level. 

McGill Quality of Life Questionnaire (MQOL) 

McGill QOL questionnaire was developed to measure the QOL at all stages of the disease 

trajectory for people with a life threatening illness [35-40]. MQOL consists of 16 self reported 

items and is based on a two day time frame. Each item is rated on a scale of 0 to 10; with 0 being 

the worst and 10 being the best. There are five MQOL sub-domains: physical symptoms (items 

1-3), physical well-being (item 4), psychological symptoms (items 5-8), existential (items 9-14) 

and support (item 15 and16). The MQOL total score is the mean score of the five sub-domains. 

The MQOL contains a single-item scale (MQOL-single item) also scored from 0 to 10, 

constructed to measure overall QOL and is not included in the MQOL score. MQOL-single item 

was multiplied by 10 and then transformed to range from 0 to 100 with 100 being the best QOL. 

HRQOL Measure 

EQ-5D
TM

 consists of five dimensions (mobility, self-care, usual activities, pain/discomfort, and 

anxiety/depression) each rated on a three-point ordinal scale  (no problems, some problems, and 

extreme problems). The EQ-5D
TM

 describes 243 health states each with a unique index value 
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calculated using country-specific weights [41-43] with values for EQ-5Dindex ranging from -0.6 

to 1.0 [41, 44]. The EQ-5Dindex indicates the health impact of cancer on QOL; the EQ-VAS was 

used for current health perception.     

Measures of constructs that Impact QOL 

The measures were chosen to represent the rubrics of the Wilson-Cleary Model for health-related 

quality of life. These rubrics are biological and physiological variables, symptom status, 

functional status, general health perception, which are theoretically linked to QOL. Also 

measured were personal factors (age and gender) and social support as an environmental factor.  

Biological rubric was represented by cancer type, symptoms were from the ESAS described 

above. For function, two performance-based measures of mobility were used. In addition four 

single indicators found useful in the context of recovering from stroke [45] were available, one 

for handling stress (coping) and three for participation (physical activity, work and driving). For 

health perception, the visual analogue scale rating for “health today” was used from the EQ-

5D
TM

 , a generic measure of health-related QOL (HRQL).  

Two -minute walk test(2MWT) 

Walking tests are measures of functional walking capacity needed for activities of daily living. 

Here the 2 minute walk test (2MWT) was used as many could not complete a long walking time. 

Waling tests are valid and reliable measure and it has been used in healthy individuals and in 

different patient populations including cancer [46-54]. 

Gait Speed  

Gait speed is a key feature of walking capacity [55, 56] derived from measuring the time to cover 

a specific distance. For comfortable gait speed, patients were asked to walk at their normal 

comfortable speed then at their maximum speed (as fast as they can) and the time is measured to 
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cover a  5 meters distance was recorded and converted to meters per second.  Walking speed 

(gait speed) is considered a “vital” sign and predictive of health outcomes [55, 56].  

Reconceptualization response shift 

There is no specific way to define reconceptualization response shift in the context of the PGI  

and to move the field forward, four response shift variables (indicators) were operationalized: (i) 

change in the number of areas nominated from the baseline assessment; (ii) the number of new 

areas added; (iii) change in content of the areas; (iv) a composite response shift indicator derived 

from change in number of areas and change in content.   

Statistical Analysis  

To create the response shift indicator for change in content, the ratio of the number of new areas 

at T2 to the number of areas identified at T1 was calculated; this ratio could potentially range 

from 0 (no new areas) to > 1.0 if more new areas were added at T2 than were present at T1.  As 

these response shift indicators represent different but correlated aspects of reconceptualization, 

their independent contributions to change in QOL cannot be estimated without an interaction 

term, which requires additional sample size and is very difficult to interpret. Therefore, a 

composite response shift indicator was derived by cross-tabulating the number of areas changed 

(7 categories) with the ratio for new areas that had 18 distinct values. Five distinct composite 

groupings emerged using both ratio and change. 

A. 0.20-0.60 and  - ≥ 2; 

B. 0.25-0.80 and ± 1 

C. 1.0 and 0; 
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D.  1.0-2.0 and +1; 

E. 1.0-3.0 and  + ≥2 

Descriptive statistics were used to summarize the values on QOL and HRQL measures at T1 and 

T2 using means and SD and change scores on these measures were summarized using Box and 

Whisker Plots. The distribution on the four response shift indicators was also described, the 

change in the number of areas, number of new areas, ratio of new areas to T1 areas, and the 

composite indicator.   

To identify whether there were factors that also changed from T1 and T2 that could have 

impacted directly on change in PGI (potentially contributing to true change), univariate linear 

regression models were used after verifying the assumptions. The factors assessed followed 

rubrics of the Wilson and Cleary model (personal factors, biological factors, symptom status 

change, functional status change, general health perception). Personal factors, biological and 

social factors were measured only at the baseline; all other variables were changed scores. All 

variables associated with change in PGI at p<0.05 were considered as important for explaining 

proportion of true change and were included in subsequent analyses.   

To identify whether the variability in the response shift indicator, representing change in number 

of areas (range -4 to +3), contributed to change in PGI, over and above variables known to affect 

change, linear regression was used. The regression coefficients for dropping one area (-1 change) 

was not different from the referent category of 0 change, so these two categories were combined 

into one considered as “no change” and served as the referent category for further analyses. The 

regression coefficients for adding areas (+1, +2 and +3 changes) were also closely similar, so 
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only one category for adding areas was needed; the third category was for people who dropped 

two or more areas (-2, -3, -4 changes). 

A multi-variate linear regression model was used to estimate the extent to which each of the four 

response shift indicators (adding new areas, change in number of areas, ratio, composite) , 

considered separately, impacted on change in PGI score. The model included age and sex and  

any significant univariate indicators of change in PGI. A second multi-variate model was used to 

estimate the extent to which the best response shift indicator from the PGI model impacted on 

change in the other measures of QOL and HRQL. The regression coefficients (β) and standard 

error (SE) were used to calculate 95% confidence intervals (CI). All statistical analyses were 

performed using SAS 9.3. 

Results 

A total of 192 participants completed the study measures at the baseline (T1); 104 participants 

completed the study measures at both T1 and one year later (T2). As 7 participants did not 

complete the last step of the PGI measure, assigning tokens, 97 participants were included in 

analyses.   

The mean age of study participants was 62.8 ± 12.1 and 61% were men. The most common 

cancer type was pancreatic cancer (23%), followed by ear, nose, and throat cancer (ENT) (18%), 

colorectal (13%), non-small cell lung carcinoma (NSCLC) (10%) and breast cancer (10%).  

Table 1 presents the estimates of QOL derived from study measures from 97 participants with 

data at T1 and T2. Three QOL measures (PGI, ESAS-QOL -single item and MQOL- single item) 

were analyzed. The mean score of the PGI was 41.2 (SD: 21.1) and 39.0 (SD: 21.6) at T1 and 
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T2, respectively. The mean PGI score was lower than the other QOL measures at each time 

points. The means at the two time points were closely similar. Also included was the one 

measure of HRQL, the EQ-5Dindex, transformed to range from 0 to 100. The mean score of the 

EQ-5D was 66.7 (SD: 6.5) and 68.7 (SD: 17.0) at T1 and T2, respectively. 

Figure1 shows the distribution change of the PGI, ESAS-QOL -single item and MQOL- single 

item, and EQ-5Dindex over one year period. All measures have a median of zero or close to zero. 

The mean change of the PGI, MQOL- single item and ESAS-QOL-single item were -2.2, -1.7 

and -1.4, respectively; the mean change of the EQ-5Dindex was 2.2.   

Table 2 presents the distribution of the response shift indicators. Out of 97 participants, 1 (1%) 

participants did not add new areas at T2, 21 (20%) added one new area, 27 (26)% added 2 new 

areas, 29 (27.9) added 3 areas, 15 (14.4%) added 4 new areas, and 11 (10.6) added 5 new areas. 

For the change in number of areas, 2 (2%) participants dropped 4 areas, 13 (13.4%) dropped 2 

areas, 21 (21.6%) dropped one area, 27 had no change (27.8%); for those adding areas, the 

numbers for adding 1, 2, or 3 areas was 15 (15.5%), 14 (14.3%), 5 (5.1%), respectively. No one 

dropped 5 areas or added more than 3 areas. Also shown is the ratio and a composite response 

shift variable combining change in number of areas and change in content of the new areas added 

(ratio).   

Table 3 shows the results of the univariate regression analyses to identify factors associated with 

change in PGI over one year period. Also included in this table is number of areas nominated at 

T1, which was not a significant univariate predictor of change in PGI. 
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Table 4 presents the results of the multivariate models to identify the effect of the response shift 

indicators on PGI change score adjusted for age and gender. None of the univariate predictors of 

change in PGI remained significant when included with the response shift indicators.  

The first model tested the effect of adding new areas and analyses indicated no differences 

between adding 1, 2, 3, or 4 areas so this indicator was dichotomized. The β was -4.9 (95% CI: -

9.4 to -0.3) indicating a significant decrease in PGI score when any areas were added.  

For the change in areas, the original 5-level variable was reduced to 3-levels as the regression 

coefficients for adjacent categories showed that these were combinable. The β for participants 

who dropped more than one area, in comparison to those with no change, was +14.1 (95%CI: -

1.9 to 30.2) indicating an increase in QOL rating that was of clinical relevance but borderline 

statistical significance (p = 0.08). The β for participants who added areas was -12.6 (95%CI: -

25.2 to -1.0) indicating a large and significant decrease in QOL rating. Similar results were found 

for the other response shift indicators.   

As the relevant categories for the composite indicator were very close to the categories for the 

change in area response shift indicator, and the former was easier to understand, this variable 

was tested for its impact on the global QOL measures and the EQ-5Dindex. Table 5 presents these 

results and no effect was observed.  

Discussion 

A number of steps were carried out to address the complex issue of response shift using the PGI. 

First, we observed that a proportion of people made meaningful changes in their of QOL using 
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the PGI and in other related measures, where a change of 5 or more points out of 100 was 

considered meaningful [33] (see Figure 1).  

Second, we demonstrated that there were changes in the number of areas nominated and the 

content of these areas, compatible with a response shift phenomenon (see Table 2). 

Approximately 72% of people in this sample either added or dropped areas after one year, as 

compared to baseline providing credence to the conclusion that people with advanced cancer 

experience reconceptualization response shift (see Table 2). These findings are in line with two 

studies on a cancer population, one of which showed that the number of areas increased over 

time [30] and a second study showing that the areas nominated changed [29].  

Third, as there is no established metrics for response shift using individualized measures, we 

created four operational variables (see Table 2). The regression analyses demonstrated that the 

essence of reconceptualization came from adding or dropping areas and there is little 

contribution from which areas were included (see Table 4).   

Fourth, we demonstrated that change in the symptoms of fatigue, depression, drowsiness, and 

poor appetite impacted on change in the PGI score, as did change in capacity to vigorous 

activities participate in usual roles (driving, recreational pursuits, and work). It is not surprising 

that change in these factors predicted change in PGI, as these were the factors most often 

identified as affecting QOL at baseline [32] (see Table 3).  

Fifth, we observed that people who added areas at T2 had a lower PGI score at T2 (compared to 

T1) and people who dropped areas had a better score at T2. (see Table 4). This finding is 

consistent with the PGI framework as areas nominated tend focus on negative aspects of QOL, 
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thus areas added would tend to be those that are newly problematic leading to lower the PGI 

score at T2. The theory of cognitive homeostasis[57, 58] could explain the observation that when 

areas were dropped, QOL improved. This could indicate that people are attempting to maintain 

as high a QOL as possible by refocusing away from negative aspects dropping these areas as no 

longer being so important.   

In support of cognitive homeostasis, was that global QOL ratings did not change as much as the 

PGI did with changing areas(see Table 5). This suggests that even in the presence of more 

problematic areas, people maintained their calibration on global indices. Additionally, people 

may not wish to declare, in front of an interviewer, that their QOL is poor or has deteriorated. 

They might also have changed their frame of reference over this time[20] period and, even in the 

presence of deteriorating health, felt themselves to be better off than others who they knew were 

ill or had died.  

Of interest was that the impact of adding areas also decreased significantly the value of EQ-

5Dindex , but with a lesser magnitude than observed for the PGI.  This could have been a chance 

finding as a number of statistical comparisons were made.  However, the finding supports that 

adding areas is reserved from newly problematic areas and, in this case, areas that match the 

items on the EQ-5D.  This could reflect true change or recalibration on the EQ-5D.    

This study took a quantitative approach to response shift, the findings would have been greatly 

enhanced by adding a qualitative component to ask people how and why areas changed. Ahmed 

et al.[59] found that in a sample of 92 patients with stroke who completed PGI at 6 weeks and 24 

weeks post stroke, approximately half nominated different areas at 24 weeks as compared to 6 

weeks. Half of this group (n=46) were interviewed about their response shift experience at 24 
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weeks and for 13 (28%) the response shift was supported by information voiced during the semi 

structured interview [59]. For example, some patients indicated that they dropped areas, even 

though they were problematic as their new focus was now on only the most relevant areas. Other 

reasons for changing areas, unrelated to response shift were forgetting to nominate an area 

previously mentioned (n=8) or they had improved (true change; n=13).  

The study sample here is unique as it targets only people with advanced cancer who at the time 

of entry into the study had not yet received any cancer treatment. This study is the first to 

evaluate response shift in people with advanced cancer and the first to attempt to systematically 

address metrics for response shift using individualized measures, in any clinical sample. The 

methods described here could serve as a model for other studies as replication is essential in any 

scientific process.    

This study provided evidence that people with advanced cancer made a response shift 

(reconceptualization) and this is reasonable given that there are several potential catalysts[14] for 

the shift including disease progression, treatment side effects, and surviving.   

A limitation of our study was that the sample size was small. This study was not designed a 

priori to test response shift hypotheses, and the small sample size arose from the nature of the 

condition itself which has a high mortality and considerable morbidity which themselves can act 

as catalysts for survivors. No other response-shift measures were administered, such as the 

“Then Test” [60] as the response burden would have been too high. Another limitation could be 

that the arguments with respect to changing areas and change in PGI scoring are circular but, in 

fact, the scoring algorithm is based on severity and on the priority for improvement assigned by 
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the respondent using the tokens and is, therefore, somewhat independent of the areas nominated 

or their number.    

There were challenges in administering the PGI as some participants omitted the last stage, 

distributing tokens, some distributed too few or some too many. Those who distributed 0 tokens 

were removed from the analysis, those with an incorrect number had the score adjusted to the 

number of token actually distributed. We recommend that patients should be supervised when 

the PGI is administered to ensure no errors in completion.  

Conclusion 

People with cancer do reconsider what is important to them as they experience health and 

treatment challenges. Only one person had exactly the same profile of areas at the two time 

points. Some of this variation is simple measurement error and some is reconceptualization. Two 

different reconceptualization predominated.  Some people (~15%) dropped 2 or more areas that 

they originally nominated and, as the PGI score improved (on average) by doing this, areas of 

high impact were dropped indicating a shift away from negative aspects of life. Some people 

(~35%) added areas and, as the PGI score was lower (on average), these new areas were those 

that were newly problematic. The observation that the reconceptualization did not affect global 

rating of QOL suggests a recalibration to maintain as high a QOL as possible in the presence 

changing health. The high prevalence of reconceptualization found in this study underlines the 

importance of considering the evaluation of the response shift in studies that aim to evaluate 

QOL change over time.  
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Table 1. Estimates of QOL and HRQL derived from study measures from 97 participants with data at 

baseline and one year later  

Measures Baseline  

Mean (SD) 
One year  

Mean (SD) 

Quality of life (QOL)   

    PGI 41.2 (21.1) 39.0 (21.6) 

    ESAS-QOL -single item 67.0 (25.5) 66.0 (26) 

    MQOL-single item 67.1 (24.1) 66.0 (21.8) 

Health-related quality of life (HRQL)  

    EQ-5D  66.7 (16.5) 68.7 (17.0) 
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Figure 1 Distribution change on the QOL measures  
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Table 2 The distribution of the response shift indicators  

Response shift indicators N  (%) 

(n=97) 

Number of new areas added  

    0 1 (1.0) 

    1 18 (18.6) 

    2 25 (25.7) 

    3 27 (27.8) 

    4 15 (15.5) 

    5 11  (11.3) 

Number of areas change    

    Dropped 4 areas 2 (2.0) 

    Dropped 2 areas 13 (13.4) 

    Dropped one areas 21 (21.6) 

    No change 27 (27.8) 

   Added one area  15 (15.5) 

   Added 2 areas 14 (14.3) 

  Added 3 areas 5 (5.15) 

Ratio of new areas to areas at baseline   

   0-0.5 32 (33) 

   0.6-0.8 26 (26.8) 

   1.0 15 (15.5) 

   1.25-1.66 14 (14.4) 

   2.0-3.0 10 (10.3) 

Composite Response Shift Variable  

   0.20-0.60 and  - ≥ 2 15 (15.5) 

   0.25-0.8 and ± 1 43 (44.3) 

   1.0 and 0 11 (11.3) 

   1.0-2.0 and ± 1 9 (9.3 ) 

   1.0-3.0 and + ≥2 areas 19 (19.6) 
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Table 3 Factors associated with univariately with change in PGI over 1 year period. 

Variable β SE P value 

Personal Factors (at baseline) 

   Age (per year) 0.15 0.26 0.56 

Male gender  (men (n=60) vs. women) 2.5 6.3 0.73 

Biological Factor (at baseline) 

   Cancer Type   

       Breast (n=10) Referent 

      Colorectal (n=13) 1.9 12.9 0.8 

    Ear, nose, and throat cancer (ENT) (n=18) -9.9 12.2 0.4 

    Hepatobilliary (n=5) -10.5 16.1 0.5 

   Non-small cell lung carcinoma ( NSCLC) (n=10) 1.8 13.1 0.9 

    Ovarian (n=1) -17.7 32.6 0.6 

    Pancreatic (n=23) 9.72 11.6 0.4 

    Prostate (n=2) 27.2 24.1 0.2 

    Retroperitoneal (n=1) -4.00 32.6 0.9 

   Thyroid (n=1) -73.6 32.6 0.03 

   Upper GI (n=9) -5.8 14.3 0.7 

   Urological (n=2) -12.3 24.1 0.6 

   Unknown (n=2) 15.8 31.1 0.6 

Symptom Status Change (Higher is worse) 

   Coping   -8.3 4.53 0.07 

ESAS items   

       Pain  -0.8 0.9 0.4 

    Fatigue -2.1 0.8 0.01 

    Depression  -3.1 1.1 0.01 

    Anxiety 0.08 0.9 0.9 

    Drowsiness -2.0 1.04 0.05 

    Appetite -1.8 0.7 0.02 

    Shortness of breath -1.3 1.0 0.2 

Functional Status Change ( Higher is worse) 

   Vigorous activity  -11.3 3.7 0.00 

Recreation  -11.3 3.7 0.00 

Work activity  -9.6 3.2 0.00 

Driving -7.8 3.8 0.04 

Performance measures Change ( Higher is better) 
   2MWT ( per 10 meters) 4.0 3.1 0.2 

Gait speed Comfortable ( m/s) -2.4 2.6 0.4 

Gait speed Fast ( m/s) -5.0 3.1 0.1 

Social Factors (at baseline) 

   Is there someone to help you (yes -1.5 8.0 0.8 
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 Is there someone to take care -0.2 0.1 0.2 

 I have felt supported  (Higher is better) 0.13 2.7 0.9 

General Health Perception Change (Higher is better) 

    Health (EQ VAS; 0-100, per 10 unit) 2.8 1.2 0.03 

Number of area at baseline 3.5 2.3 0.13 
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Table 4 Impact the response shift indicators on change in PGI score 

  

 

 

 

 

Variable β SE 95% CI  P-value 

Adding new areas model      

Adding any new areas vs. none -4.9 2.3 -9.4 -0.3 0.03 

Age 0.1 0.2 -0.3 0.6 0.6 

Gender -2.9 6.2 -15.0 9.2 0.6 

Change in areas model      

Dropped 2 areas or more (n=15) 14.1 8.2 -1.9 30.2 0.08 

No change or dropped one (n=48) Referent     

Added areas (n=34) -12.6 6.4 -25.2 -0.1 0.04 

Age 0.1 0.2 -0.3 0.6 0.6 

Gender -3.8 6.1 -15.7 8.1 0.5 

Ratio model      

Ratio (per 0.20 unit change) -2.0 0.0 -4.0 -2.0 0.001 

Age 0.3 0.2 -0.2 0.7 0.3 

Gender -5.2 6.1 -17.1 6.7 0.4 

Composite indicator model      

0.0-0.8and - ≥2 (n=15) 14.3 8.0 -1.4 30.1 0.07 

0-1.0 and ±1 (n=54) Referent     

1.0-3.0 and +≥1 (n=28) -14.6 6.6 -27.6 -1.7 0.02 

Age 0.2 0.2 -0.3 0.6 0.5 

Gender -4.0 6.0 -15.8 7.8 0.5 
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Table 5  Impact of the response shift indicator (change in number of areas ) on change in global ratings of 

QOL and on the EQ-5Dindex 
 

Parameter β SE 95% CI P-value 

∆ESAS-QOL-single item model     

Dropped more than one area 0.0 7.5 -14.8, 14.7 1.00 

No change or dropped one area Referent    

Added areas  -0.5 6.0 -12.2, 11.2 0.94 

Age -0.6 0.2 -1.0, -0.2 0.01 

Gender  -8.8 5.6 -19.9, 2.2 0.12 

∆MQOL-single item model     

Dropped more than one area 4.1 7.3 -10.2, 18.5 0.57 

No change or dropped one area Referent    

Added areas  -9.0 6.0 -20.6, 2.7 0.13 

Age -0.2 0.2 -0.6, 0.3 0.42 

Gender  -1.7 5.6 -12.6, 9.3 0.76 

∆EQ-5Dindex Model     

Dropped more than one area 3.3 5.6 -7.7, 14.3 0.55 

No change or dropped one area Referent    

Added areas  -9.8 4.4 -18.5, -1.2 0.03 

Age -0.3 0.2 -0.6, 0.1 0.11 

Gender  -6.0 4.2 -14.2, 2.3 0.16 
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CHAPTER 10: OVERALL DISCUSSION AND CONCLUSION  

 

Quality of life (QOL) in people with cancer has become an important outcome for both clinical 

care and research as a way of summarizing across a wide range of physical and emotional 

sequelae that arise from the disease itself and from its treatment [1, 2].  

The World Health Organization (WHO) defines quality of life as “the individuals’ perceptions of 

their position in life, in the context of the cultural and value systems in which they live and in 

relation to their goals, expectations, standards and concerns”[3]. Using this definition, when 

there is a gap between patient’s goals, expectations and achievements, QOL is affected [4]. 

QOL measures are of three types, full standardized, which can be generic or cancer-specific, and 

individualized. The Patient Generated Index (PGI) is one of two main individualized measures 

and is designed to identify personal QOL concerns and summarize their importance in a total 

score[5]. The validity of the PGI with respect to standard QOL measures has not been fully 

established for advanced cancer when QOL concerns predominate. The global aim of this thesis 

is to contribute evidence towards the applicability of the PGI in the context of evaluating QOL in 

cancer.   

This thesis consists of four inter-related studies. The evidence on the psychometric properties of 

the PGI in the context of cancer was summarized systematically and reported in Manuscript 1.  

Two studies conducted as part of this thesis provided evidence of validity by comparing PGI to 

the standard measures at the total score and at the item levels. These results are presented in 

Manuscripts 2 and 3. A fourth study investigated the response shift phenomenon which was 
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made possible because of the nature of the PGI’s assessment format and the results are reported 

in Manuscript 4.  

The systematic review (Manuscript 1) set the foundation for the subsequent work carried out for 

this thesis. The review covered 27 studies reporting on the psychometric properties, including 

feasibility and applicability, of individualized measures in the context of cancer were 

summarized. The results of this review showed that individualized measures are feasible and 

acceptable among people with cancer. The top four QOL concerns across studies were family, 

health, finance, and work. Individualized measures are related in an expected way to other 

cancer-specific and generic measures tapping aspects of QOL. In general, correlations were low 

to moderate, depending on what correlated, total scores or subscales. The weak correlations were 

not surprising because individualized measures focus only on what is of concern to patients and 

fully standardized measures include items that may not be of individual concern. As a result 

scores on individualized measures tend to be lower than scores on standardized measures.  

This was demonstrated in Manuscript 2 where the differences between the PGI and standardized 

measures ranged from -26.1 to -43.3. The correlations between the PGI and the standardized 

measures were also low and ranged from 0.12 to 0.22. This manuscript focused on total scores.  

The literature review in Manuscript 1 also showed that the individualized measures are sensitive 

to change which could arise because lower scores provide more room for improvement. 

Magnitude of change is also affected by both true change and response shift. The response shift 

phenomenon was the topic of Manuscript 4.  
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The review also showed that the areas identified by the individualized measures covered a wide 

spectrum of concerns. This was supported by data reported in Manuscript 2 where the sample of 

192 people identified at study entry 114 different areas, yet even the most prevalent area, fatigue, 

was nominated by only 39% of the sample. Of the top four domains identified from the 

systematic review (family, health, finance, and work), work and family were in the top 10 in this 

sample, and the others were nominated but with lower prevalence. These results speak to the 

heterogeneity of the cancer impact and would make individualized measures ideal for this 

population.  

As indicated above, the systematic review set the foundation for the studies carried out using the 

data on hand. The review was unique in several ways. The WHO’s International Classification of 

Functioning, Disability and Health (ICF) framework was used to harmonize the areas nominated 

into a standard nomenclature[6, 7]. The psychometric properties were appraised using, where 

possible, the guidelines from Consensus Based Standards for the Selection of Health 

Measurement Instruments (COSMIN). In addition, a formal meta-analysis was carried out to 

provide a summary estimate of the correlation, across studies, between the individualized 

measures and standard measures. For example, the pooled correlation between individualized 

measures and the global score on the SF-12 was 0.43 (95% CI: 0.42-0.45). The closest measure 

to the SF-12 that was available on the data used in this study was the SF-6D, derived from the 

SF-36, and the correlation was 0.22 (95% CI: 0.08 -0.37; see Manuscript 2). The lower 

correlation is likely a feature of the sample used in this thesis, which comprised people with 

advanced cancer and the PGI was the specific individualized measure used.    
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No study was identified from the systematic review that looked at validity at the area level. This 

was felt to be gap in the literature because the total score on the PGI is derived from the severity 

rating of the areas nominated. A logical next step would be to assess the agreement at the area 

level with items from standardized measures. This was the topic of Manuscript 3.  

Manuscript 3 addressed the relationship between what patients self-nominate and rate for 

severity using the PGI and what would be ascertained from items on fully standardized 

measures. In the Manuscript 2, the results showed that fatigue and pain were among the top 

nominated areas by people with advanced cancer and, that although not in the top 10, physical 

function concerns were nominated by some. As rehabilitation professionals target physical 

function, this area was felt to be important to examine for agreement. In addition, existing 

standardized measures have many items relating to the physical domain. Thus, fatigue, pain and 

physical function were chosen for the assessment of the validity of the PGI at the item level.  For 

each area, there were multiple items available from the standardized measures for comparison. 

For example for fatigue,  agreement, within one severity rating, ranged from 32% to 77%, for 

pain, between 34% and 95%; and, for physical function, between 84% and 95%. There were 10 

items was high (59% to 95%). Of these 10 items, 7 came from the RAND-36 which provides 

strong evidence for validity of the PGI as the RAND-36 (original version of the SF-36) is one of 

the most widely used and extensively validated measures of HRQL. At the domain level, people 

nominating an area scored in the more impaired range on standard measures than people who did 

not, support known groups validity.  

The systematic review (Manuscript1) supported responsiveness of the individualized measures, 

that is they were sensitive to change when change occurred. Change in QOL is not a simple 
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calculation over two time points because change could come from different sources: true change 

owing to changes in health status, and change from response shift. No study from the systematic 

review investigated the response shift phenomenon yet the structure of individualized measures 

is ideal for this purpose.   

The response shift phenomenon was the topic of Manuscript 4. Response shift is defined as the 

change in the meaning of a person's self evaluation of a target construct (e.g., QOL) over time, as 

a result of (1) changes in the internal standards (recalibration) of the measurement, (2) changes in 

the respondent's values (changes in importance of the items or component domains that 

constitute QOL concept (reprioritization)), and (3) changes in the definition of the targeted 

construct (redefinition QOL) (reconceptualization) [8].  

Manuscript 4 focused only on reconceptualization response shift. The other types of response 

shift would have required additional data collection and/or interviews.  For example, the “Then-

test” [9] is a way of detecting recalibration [10] but the response burden would have been too 

high. The purpose of this Manuscript was specifically to estimate the extent to which 

reconceptualization response shift occurred over time in cancer population and the impact of this 

response shift on estimated change in QOL. 

A step-wise approach was taken to investigate response shift. First, I demonstrated that people 

with advanced cancer made meaningful changes in their QOL using the PGI and in other related 

measures setting the stage in investigate sources of change. Second, I showed that all people 

changed the content of at least one area over time, potentially indicating a response shift. A 

major challenge in this thesis was the lack of established metrics for response shift using 

individualized measures. To move the field forward, four response shift variables were 
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operationalized: (i) change in the number of areas nominated from the baseline assessment; (ii) 

the number of new areas added; (iii) change in content of the areas; (iv) a composite response 

shift indicator derived from change in number of areas and change in content.   

A key step in understanding change is to identify potential sources of true change. Variables 

known to contribute to QOL were assessed and several were identified as predicting change. 

These were included in further analyses.   

To identify the independent contribution of “true change” variables and response shift variables, 

as series of multi-variate linear regression models were tested. The results revealed that only 

response shift variables contributed to change in PGI and none of the “true change” variables 

contributed.  However, the main contributor was change in number areas, not content.  People 

who added areas at one year (T2) had a lower PGI score at T2 as compared to baseline (T1), 

while those who dropped areas had a better score at T2. This finding is consistent with the PGI 

framework as areas nominated tend to focus on negative aspects of QOL, thus areas added would 

tend to be those that are newly problematic leading to lower the PGI score at T2. The theory of 

cognitive homeostasis[11, 12] could explain the observation that when areas were dropped, QOL 

improved. This could indicate that people are attempting to maintain as high a QOL as possible 

by refocusing away from negative aspects reflected by dropping these areas as no longer being 

so important. The results showed that people who dropped areas had a higher PGI score at T2 

than T1 (Table 4 in Manuscript 4) and people who added areas had a lower PGI score. However, 

in support of cognitive homeostasis the global QOL ratings did not change as much as did the 

PGI, suggesting that even in the presence of more problematic areas, people maintained their 

calibration on global indices. Additionally, people may not wish to declare, in front of an 
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interviewer, that their QOL is poor or has deteriorated. They might also have changed their 

frame of reference over this time[13] period and, even in the presence of deteriorating health, felt 

themselves to be better off than others who they knew were ill or had died. Manuscript 4 

provided evidence that people with advanced cancer made a response shift (reconceptualization) 

and this is reasonable given that there are several potential catalysts[8] for the shift including 

disease progression, treatment side effects, and surviving.   

An interesting observation was that the EQ-5Dindex showed an impact of change in areas, similar 

to that observed for the PGI although to a lesser degree. When areas were added, the EQ-5Dindex 

decreased which would have occurred if the added areas were those included in the classification 

system for this measure (walking, usual activities, self-care, pain, anxiety/depression).   

This study took a quantitative approach to response shift, the findings would have been greatly 

enhanced by adding a qualitative component to ask people how and why areas changed. Ahmed 

et al.[14] found that in a sample of 92 patients with stroke who completed PGI at 6 weeks and 24 

weeks post stroke, approximately half nominated different areas at 24 weeks as compared to 6 

weeks. Half of this group (n=46) were interviewed about their response shift experience at 24 

weeks and for 13 (28%) the response shift was supported by semi structured interview [14].  

For example, some patients indicated that they dropped areas, even though they were 

problematic as their new focus was now on only the most relevant areas. Other reasons for 

changing areas, unrelated to response shift were forgetting to nominate an area previously 

mentioned (n=8) or they had improved (true change; n=13).  
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Strengths and limitations of the thesis 

The strength of this thesis was in the stepwise approach to investigating the richness of the PGI 

format for understanding QOL. I identified that there was quite good agreement between the 

areas of the PGI and items on standardized measures despite poor correlation at the total score 

level. This indicated that the area level provides the key to QOL and needs be further explored 

which led to the investigation of the response shift phenomenon. This work is completely novel 

in the field of response shift and makes an original contribution to this literature. Another 

strength of the thesis is the proposal of four metrics for operationalizing response shift.  These 

methods could serve as a model for other studies as replication is essential in any scientific 

process.  

The sample was also unique and quite large considering it was compromised entirely of people 

with advanced cancer for whom QOL is of primordial concern for making treatment and life 

decisions.  

Finally, the analyses conducted for this thesis made use of existing data arising from a 

longitudinal study of anorexia/cachexia and QOL in people with advanced cancer[15]. This is a 

very ethical way of investigating new areas of research importance as people have already 

contributed the needed data and new people are not being recruited into studies that are 

developmental in nature.  

The sample was unique, but limited in that only 235 of 388 eligible patients consented (response 

rate 60.6%) and, of these, 32 did not complete the initial evaluation. Thus, the group assessed 

could have differed from the group not assessed in important ways but these differences are 



135 

 

unlikely to affect differentially the scoring of PGI and scoring of items on standard measures 

(Manuscript 3). People not entering the study likely have the same association between PGI 

areas and PRO measures. Another limitation was the small sample size available for the analyses 

on response shift (Manuscript 4) but this study was not designed a priori to test response shift 

hypotheses.  

There were challenges in administering the PGI as some participants omitted the last stage, 

distributing tokens, some distributed too few or some too many. We recommend that patients 

should be supervised when the PGI is administered to ensure no errors in completion. 

Conclusion 

This thesis supports that the PGI measures QOL from a different perspective than standardized 

measures. This different perspective is valuable in identifying what to matters to patients and in 

identifying how what matters changes over time. The PGI also provided an opportunity to 

investigate the effect of response shift beyond a measurement problem. For those who dropped 

areas, response shift is perhaps a desired phenomenon showing a coping mechanism; for others 

who added areas, this would indicate a need for clinical attention.   
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