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ABSTRACT: 

OBJECTIVES: During health guideline development, panel members often have 

implicit, different definitions of health outcomes that can lead to variability in 

evidence synthesis and recommendations. McMaster GRADE Centre researchers 

developed a standardized description of health outcomes using the health marker 

state format. We aimed to determine which aspects of the development, content, 

and use of marker states were valuable to guideline developers. 

STUDY DESIGN & SETTING: We conducted a case study of marker state 

development with the European Commission Initiative on Breast Cancer (ECIBC) 

Guidelines Development Group (GDG). Eighteen GDG members provided written 

and interview feedback on the process. Using the health marker states, 2 health 

utility rating surveys were conducted near the beginning and end of development 

respectively. 

RESULTS: We developed 24 marker states for outcomes related to breast cancer 

screening and diagnosis. Feedback from GDG members revealed that marker 

states could be useful for developing recommendations and improving 

transparency of guideline methods. Comparison of the two health utility surveys 

showed a decrease in standard deviation in the second survey across 21 (88%) of 

the outcomes.  
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CONCLUSIONS: Health marker states are a promising method, satisfying the pre-

requisite of being feasible, acceptable, and with some initial result on reduction of 

variance of health utility scores.   
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PREFACE 

This thesis has been conducted as a “sandwich thesis” and consists of an 

individual manuscript submitted to a journal for publication. The format is as 

follows: 

CHAPTER1:   Introduction 

CHAPTER 2: Manuscript 1: “Development of Health Outcome Descriptors 

for Outcome Importance and Utility Scores: A Guideline 

Development Case Study” 

CHAPTER 3:  Conclusion 

 

At the time of submission my manuscript has been sent to members of the ECIBC 

(who are authors on this papers) for approval prior to journal submission. 

 

 

 

 

 

 



Master’s Thesis – T. Baldeh; McMaster University – Public Health 

vi 
 

ACKNOWLEDGEMENTS:  

I would like to express my sincere gratitude to my advisor Professor Holger 

Schünemann for his continuous generosity and mentorship. He gave me the 

opportunity to work with him many years ago, and I would not be who I am, and 

where I am today without his support. 

I extend sincere thanks to the members of my supervisory committee: Dr. Paola 

Muti, and Dr. Nancy Santesso, whose input on my project not only facilitated the 

writing of my thesis but improved the quality of my other research and 

coursework. 

Next, I extend my gratitude to Dr. Zuleika Saz-Parkinson, the staff at the ECIBC 

and the members of the GDG. Without all their help, patience, and cooperation 

this study would not have been possible.  

I would also like to thank my colleagues for engaging in stimulating discussions 

with me, taking the time to teach me the foundations of research, and most of all 

being fun people. 

Finally, I thank my family and friends for their unequivocal support in guiding me 

through life, particularly as I wrote my thesis.  

 

  



Master’s Thesis – T. Baldeh; McMaster University – Public Health 

vii 
 

TABLE OF CONTENTS 
 

CHAPTER 1: Introduction ................................................................................................................. 1 

1.1 Evidence Synthesis During Development of Healthcare Guidelines ...................................... 1 

1.2 Importance Rating Using the GRADE approach ..................................................................... 2 

1.3 Health Utility Assessment During Guideline Development ................................................... 4 

1.4 Defining Outcomes During Evidence Synthesis ..................................................................... 6 

1.5 Standardized Methods for Defining Health Outcomes .......................................................... 8 

1.5.1 Guidance on Management of Attributes in Outcome Definitions .................................. 9 

1.5.2 Guidance on Management of Evaluation Techniques .................................................... 9 

1.5.3 Guidance on Format of Outcome Definitions ............................................................... 10 

1.6 Summary of background for thesis ...................................................................................... 10 

1.7 Thesis Objectives & Rationale .............................................................................................. 11 

APPENDIX ................................................................................................................................... 13 

1.8 References ........................................................................................................................... 15 

CHAPTER 2: Development of Health Outcome Descriptors for Outcome Importance and Utility 

Scores: A Guideline Development Case Study ............................................................................... 17 

Abstract .......................................................................................... Error! Bookmark not defined. 

2.1 Introduction ......................................................................................................................... 22 

2.2 Methods ............................................................................................................................... 25 

2.2.1 General Methods .......................................................................................................... 25 

2.2.2 Participants ................................................................................................................... 26 

2.2.3 Template of Health Marker State Descriptors ............................................................ 27 

2.2.4 Development of Draft Health Marker State Descriptors ............................................ 27 

2.2.5 Refinement of Marker State Content and Structure .................................................. 28 

2.2.6 Online Utility Rating Surveys ....................................................................................... 30 

2.2.7 Data Analysis ................................................................................................................ 31 

2.3 Results .................................................................................................................................. 32 

2.3.1 Health Marker State Descriptors ................................................................................. 32 

2.3.2 ECIBC GDG Interview Feedback ................................................................................... 34 



Master’s Thesis – T. Baldeh; McMaster University – Public Health 

viii 
 

2.3.3 Utility Rating Survey Scores ......................................................................................... 40 

2.4 Discussion ............................................................................................................................. 42 

2.4.1 Key Findings .................................................................................................................. 42 

2.4.2 Limitations and Strengths ............................................................................................ 44 

2.4.3 Implications for practice .............................................................................................. 45 

2.4.4 Implications for research ............................................................................................. 46 

2.5 Conclusion ............................................................................................................................ 47 

Acknowledgments ...................................................................................................................... 48 

What is new? .............................................................................................................................. 49 

What this adds to what was known? ......................................................................................... 49 

What is the implication and what should change now? ............................................................ 49 

Appendix – ECIBC Health Marker State Descriptors .................................................................. 50 

1) Accessibility to Information .......................................................................................... 50 

2) Awareness of Information ............................................................................................ 51 

3) Participation in Screening ............................................................................................. 52 

4) Informed Decision Making ............................................................................................ 53 

5) Satisfaction with Decision Making ................................................................................ 54 

6) Confidence with Decision Making ................................................................................ 55 

7) Abnormal Screening Results ......................................................................................... 56 

8) Recall for Assessment.................................................................................................... 57 

9) False-Positive Screening Result ..................................................................................... 58 

10) Asymmetric Density in Mammogram ........................... Error! Bookmark not defined. 

11) Mammography Magnification Views ........................... Error! Bookmark not defined. 

12) Mass Lesion ................................................................... Error! Bookmark not defined. 

13) Parenchymal Architectural Distortions ........................ Error! Bookmark not defined. 

14) Spot Compression .......................................................... Error! Bookmark not defined. 

15) Suspicious Indeterminate Calcifications in Mammography ...... Error! Bookmark not 

defined. 

16) Needle Core Biopsy ....................................................... Error! Bookmark not defined. 

17) False-Positive Biopsy Result ...................................................................................... 60 



Master’s Thesis – T. Baldeh; McMaster University – Public Health 

ix 
 

18) Fine Needle Aspiration Cytology ................................... Error! Bookmark not defined. 

19) Vacuum Assisted Biopsy ................................................ Error! Bookmark not defined. 

20) Breast Cancer Detection ............................................................................................ 61 

21) Breast Cancer Stage ................................................................................................... 62 

22) Determination of Tumour Biomarker Status in Biopsy ............................................ 63 

23) Interval Breast Cancer ............................................................................................... 64 

24) Over-diagnosis and Over-treatment ......................................................................... 65 

25) False-Negative Screening Result ............................................................................... 66 

26) Radiation Exposure from Mammograms & Other Assessments Using Radiation .. 67 

27) Provision of Surgical Therapy .................................................................................... 68 

28) Mastectomy ............................................................................................................... 69 

29) Provision of Medical Therapy ....................................... Error! Bookmark not defined. 

30) Provision of Radiotherapy ............................................. Error! Bookmark not defined. 

31) Provision of Chemotherapy .......................................... Error! Bookmark not defined. 

32) Radiation Exposure as Therapy ..................................... Error! Bookmark not defined. 

33) Other-Cause Mortality .............................................................................................. 73 

2.6. References .......................................................................................................................... 74 

CHAPTER 3: Conclusion .................................................................................................................. 76 

3.1 Summary of Findings ............................................................................................................ 76 

3.2 Implications .......................................................................................................................... 78 

3.3 Limitations and Strengths of Work ...................................................................................... 79 

3.4 Further Research .................................................................................................................. 80 

3.5 Final remarks ........................................................................................................................ 82 

3.6 References ........................................................................................................................... 83 

 

 

 

 



Master’s Thesis – T. Baldeh; McMaster University – Public Health 

x 
 

LISTS OF FIGURES AND TABLES 

Figures Page 

Chapter 1 

Figure 1: GRADE Importance Scale and Hypothetical Outcome Ratings 13 

Figure 2: Visual Analogue Scale with anchor outcomes used during GRADE 

Outcome Health Utility Assessment.  

14 

Chapter 2 

Figure 1: Draft Template for Development of Health Marker State Descriptors 27 

Figure 2: Health Marker State Descriptor Development Process 30 

Figure 3: List of Health Marker State Descriptors Developed for ECIBC 33 

Figure 4: Example Health Marker State Descriptor Developed for ECIBC 33 

Appendix 

Set of ECIBC Health Marker State Descriptors 50-73 

Tables Page 

Chapter 2 

Table 1: Mean Health Utility Scores 41 

 

 

 

 

 



Master’s Thesis – T. Baldeh; McMaster University – Public Health 

xi 
 

LIST OF ALL ABBREVIATIONS AND SYMBOLS 

ECIBC:  European Commission Initiative for Breast Cancer 

GDG:   Guidelines Development Group 

TTO:   Time Trade Off 

SG:   Standard Gamble 

VAS:   Visual Analogue Scale 

GRADE:  Grading of Recommendations, Assessment, Development and 

Evaluation 

JRC:   Joint Research Centre 

COMET: Core Outcome Measures in Effectiveness Trials 

P.I.C.O.: Population, Intervention, Comparator, Outcome(s) 

 

 

 

 

 

 



Master’s Thesis – T. Baldeh; McMaster University – Public Health 

xii 
 

DECLARATION OF ACADEMIC ACHIEVEMENT 

I, Tejan Baldeh, declare this thesis to be my own work. Part of this work may be 

submitted for publication later. 

To the best of my knowledge, the content of this document does not infringe on 

anyone’s copyright. 

My supervisor, Dr. Holger Schünemann, and the members of my supervisory 

committee, Dr. Paola Muti and Dr. Nancy Santesso, have provided guidance and 

support at all stages of this project. Using their feedback, I drafted protocols, 

designed study materials, and collected data. Analysis of the qualitative data was 

completed in duplicate with Mr. Gian Paolo Morgano. 

 

 

 

 

 

 

 



Master’s Thesis – T. Baldeh; McMaster University – Public Health 

1 
 

CHAPTER 1: Introduction 1 

1.1 Evidence Synthesis During Development of Healthcare Guidelines 2 

Healthcare guidelines aim to support healthcare professionals, recipients of 3 

care and policy makers in making best decisions for care. The primary benefit of 4 

guidelines is to generally increase the quality of care, improve consistency of care, 5 

and improve patient health outcomes. There is risk of bias at each step of guideline 6 

development  [1-3]. To minimize bias in the guidelines and maximize 7 

trustworthiness of the recommendations, six principles should be followed during 8 

guideline development [1, 3-7]: 9 

1. Involvement of multidisciplinary stakeholders 10 

2. Recommendations supported by systematic reviews of the evidence 11 

3. Description and consideration of important subgroups and peoples’ values 12 

and preferences 13 

4. Management of conflict of interest  14 

5. Ratings of the certainty or quality of evidence and transparency in moving 15 

from evidence to recommendations. 16 

6. Update and revise the guideline  17 

 18 

Before the fifth principle can be followed, guideline developers must 19 

synthesize all available evidence. Clear descriptions of all evidence are required 20 

for its synthesis so that guideline developers can decide which evidence to extract 21 
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for consideration, identify which information is important to healthcare decision-22 

makers, and balance the relative benefits and harms when developing 23 

recommendations [8, 9]. If the evidence is not described clearly, bias can be 24 

introduced into the guideline, thereby resulting in inaccurate assessments of the 25 

quality of evidence or strength of the recommendation(s) in question [10]. 26 

1.2 Importance Rating Using the GRADE approach 27 

To facilitate transparency and consistency of the guideline development 28 

process, particularly as it relates to the fifth principle, the Grading of 29 

Recommendations, Assessment, Development, and Evaluation (GRADE) 30 

approach is widely used by guideline developers and agencies to systematically 31 

evaluate the quality of evidence and strength of healthcare recommendations [11]. 32 

To achieve transparency and consistency using the GRADE approach, evidence 33 

synthesis begins by defining the question and respective outcome set using the 34 

Participants, Intervention, Comparator, and Outcomes (PICO) framework [8, 12]. 35 

For each question, guideline developers decide upon an outcome set by 36 

generating a list of all relevant outcomes and rating them based upon their 37 

importance to those who would be affected by the recommendation. Guideline 38 

developers base the selection of outcome sets on importance ratings because they 39 

assume that healthcare recipients base their preference for a health intervention 40 

on the relative importance of all the outcomes incurred from that intervention 41 

compared to others [13].  42 
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Raters determine the importance of relevant health outcomes in the GRADE 43 

approach by placing the outcome on a 1 to 9 scale (1-3 = low importance for 44 

decision making, 4-6 = important, but not critical for decision making, 7-9 = critical 45 

for decision making) [8]. The scale for rating outcome importance in the GRADE 46 

approach is presented in Figure 1. Outcomes with the highest average scores 47 

across all raters (indicating that they are “important to stakeholders for decision-48 

making) are selected for the question-specific outcome set. Later in the guideline 49 

development process, outcome sets are included in GRADE evidence tables that 50 

summarize the key information of a systematic review [14-16]. The tables support 51 

panel decision making during the formulating of recommendations by presenting 52 

relevant information in the context of the outcome set.  53 

Overall, the GRADE importance rating exercise mitigates several 54 

challenges to guideline development. Firstly, it orients panel members to the task 55 

of considering outcomes that are important to stakeholders. Secondly, it reduces 56 

the number of outcomes deemed to be stakeholder-important, thereby increasing 57 

the efficiency of decision-making. Thirdly, importance ratings are indicative of the 58 

panel’s agreement regarding the outcome-specific balance of benefits and harms. 59 

Furthermore, importance ratings identify the relative importance of balance of 60 

benefits and harms for each outcome (e.g. within the “critically important” category 61 

an outcome rated as 9 will be more important than an outcome rated as 7). 62 

Collectively, panels can use this information to inform discussion during 63 

development of a recommendation. 64 
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1.3 Health Utility Rating During Guideline Development 65 

Health utility ratings are a separate measurement, developed from 66 

economic theory, which are used similarly to importance ratings to inform a panel’s 67 

benefit-harm analysis of health outcomes [17]. In the context of guidelines, health 68 

utility is a measure of the values towards the outcomes of those affected by the 69 

health outcome [12]. Therefore, utility ratings are also indicative of the importance 70 

of an outcome. 71 

For healthcare guidelines, health utility ratings are often unavailable [18]. 72 

When available, published cost-utility analyses can be considered as a source of 73 

health utility scores. However, scores taken from these sources are likely to be 74 

irrelevant to guideline PICOs, biased, or methodologically flawed [12, 19, 20]. In 75 

most cases, this is due to varying study populations and methods for calculating 76 

health utility among cost-utility assessments. To more accurately assess the 77 

collective views of the panel regarding the relative benefits and harms of each 78 

outcome, guideline developers sometimes rate the health utility of outcomes 79 

internally [19]. By doing this, panels ensure that the health utilities are directly 80 

informing the outcomes of interest.  81 

Generally, there are two approaches for measuring health utility: direct 82 

preference techniques and multi-attribute techniques. Using direct preference 83 

measures, subjects compare the outcome of interest to another ‘anchor’ outcome 84 

[21, 22]. The von Neumann-Morgenstern Standard Gamble (SG), Time Trade Off 85 
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(TTO) and Visual Analogue Scale (VAS) are among the most common validated 86 

direct preference scaling methods, each with pros and cons regarding reliability, 87 

and bias.  88 

The SG method includes an aspect of uncertainty, which is considered by 89 

economists to provide a truer representation of participant values [23, 24]. For any 90 

given health outcome, the SG method requires subjects to quantify the probability 91 

of experiencing the worst outcome (typically ‘death’) that they would be willing to 92 

accept given a reciprocal probability that they attain the best possible outcome 93 

(typically ‘perfect health’). The TTO method is like the SG method, but decisions 94 

are based on time instead of probabilities, presumably making it easier to 95 

understand for participants. Participants determine how many years of full health 96 

are equivalent to living in a health state that is not full health. There is no gamble 97 

involved as the outcome is described as secure. As a result, uncertainty is not a 98 

factor of the TTO method [23, 24]. 99 

GRADE guidelines have used VAS which, unlike the SG and TTO, requires 100 

subjects to give a direct quantitative estimate of the health utility relative to the 101 

theoretical best and worst outcomes which anchor the scale [21, 25]. Therefore, 102 

risk is not a factor in judgements made with the VAS. The VAS is anchored by the 103 

outcomes “death” and “full health” at 0 and 100 respectively (Figure 2). The VAS 104 

is subject to the effects of context bias and end-aversion bias, and so it is generally 105 

accepted to be less reliable than other scaling methods [25]. Furthermore, VAS 106 

utility ratings are systematically lower than SG utility ratings at the sample level 107 
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despite both being anchored on the same health outcomes. Despite its biases and 108 

systematic error, the VAS is a relatively quick and easy tool for evaluating health 109 

utility with participants who have not been trained in statistical analysis, particularly 110 

when multiple health outcomes need to be evaluated for guideline development 111 

[25].  112 

Using multi-attribute theory, subjects describe a health outcome based upon 113 

a series of variable health attributes, usually having to do with degree of function 114 

(e.g. mobility, sensation, cognition, etc.) [26, 27]. The health utility of the health 115 

outcome, or combination of attributes, is derived from statistical models that 116 

consider the values and preferences of the general population. The preferences of 117 

the general population are calculated using the mean scores from direct estimation 118 

methods. 119 

1.4 Defining Outcomes During Evidence Synthesis 120 

In our work in guideline development we identified a fundamental problem 121 

with consideration of outcomes and calibration of the importance and utility rating 122 

scales. That is, panel members often have implicit, different definitions of health 123 

outcomes that can lead to differences in importance ratings, utility ratings, and final 124 

panel recommendations. In fact, the impetus for this thesis was the result of recent 125 

informal exercises that we conducted with the European Commission Initiative on 126 

Breast Cancer (ECIBC) Guidelines Development Group (GDG). Due to unusually 127 

long panel discussion on the outcome “over-diagnosis of breast cancer”, GDG 128 
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members were asked to define the outcome independently, which had already 129 

been rated as important to decision-making. We revealed that there was stark 130 

heterogeneity in the panel`s definition of the outcome. Given that outcomes are not 131 

explicitly defined in guidelines and until now also not uniformly in the GRADE 132 

approach, it is likely that most guideline developers are leaving definitions of 133 

outcomes which may be experienced differently (e.g. relatively long versus short 134 

wait times, recovery times, emotional response, etc.) to the assumptions of panel 135 

members. Furthermore, it is also likely that heterogeneity exists among participants 136 

in external health utility ratings (which can inform healthcare guidelines), given that 137 

scaling methods are the same as those used during guideline development. 138 

Logic dictates that the heterogeneity could cause a variety of problems 139 

during guideline development. Firstly, the transparency of guideline development 140 

methods is reduced because guideline end-users cannot be certain of the rationale 141 

for judgements made during evidence syntheses. Secondly, the efficiency of panel 142 

discussion is reduced because valuable time may be spent trying to harmonize 143 

understanding of the outcomes among panel members. Most importantly, the 144 

heterogeneity could lead to variability in importance ratings and utility ratings, 145 

thereby creating potential for a panel to arrive at recommendations of a different 146 

strength or direction than they would have otherwise. Overall, the issues posed 147 

from heterogeneity in outcome definitions might become even more problematic 148 

on a systematic level as research groups such as the Core Outcome Measures in 149 
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Effectiveness Trials (COMET) develop standardized outcome sets for medical 150 

research (which can be used as evidence for guidelines) [28].  151 

Researchers have investigated how best to eliminate the heterogeneity. 152 

Standardized outcome definitions deemed “maker states”, have been used to 153 

calibrate health utility ratings using the VAS and SG method [29-31]. In this work 154 

marker states improved measurement properties of the VAS but not the SG. Given 155 

that marker states may improve guideline transparency and efficiency, explicitly 156 

defining outcomes using a standardized format in between outcome generation 157 

and importance rating exercises during guideline development may still be merited. 158 

1.5 Standardized Methods for Defining Health Outcomes 159 

In her guidelines for the development of health outcome descriptions, 160 

Llewellyn-Thomas argued that any criteria for describing health outcomes would 161 

be highly dependent on the purpose of the description and its target population 162 

[32]. She proposed that standardized methods used to describe health outcomes 163 

be adapted for their purpose based upon three areas: attributes under 164 

consideration (e.g. level of detail, evidence source, etc.), evaluation techniques to 165 

be applied (e.g. scaling methods for health utility) and format for presenting the 166 

health outcomes. Research on health outcomes has given some insight into which 167 

criteria might be best for guidelines. COMET has provided guidance for developing 168 

core outcomes but they do not sufficiently include the guideline developer 169 

perspectives. 170 
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1.5.1 Guidance on Management of Attributes in Outcome Definitions  171 

Given the patient-focused nature of guidelines, it is logical that any criteria 172 

for management of attributes in outcome definitions during guideline development 173 

would facilitate representation of patient values. Sherbourne et al. reported that 174 

patients value physical, social, and mental health equally during health care 175 

decision-making [33]. This suggests that presentation of these dimensions of 176 

health should be balanced in outcome definitions, regardless of format.  177 

There is little guideline-specific evidence that provides guidance on how to 178 

edit outcome definitions and manage the level of detail of included information. In 179 

research initiatives where marker states have successfully been used for health 180 

utility ratings, it is standard practice for expert panels to assess the acceptability of 181 

the content before use and suggest changes as necessary [29, 31]. This would 182 

likely be an appropriate technique for guideline development, given that an expert 183 

panel is readily available. Researchers have confirmed the level of detail described 184 

in an outcome can influence health utility ratings, but they were unable to conclude 185 

whether a high or low amount of detail was responsible for the bias [29]. More 186 

research is needed on these topics to properly inform standardization of outcome 187 

descriptions in guideline development. 188 

1.5.2 Guidance on Management of Evaluation Techniques  189 

In her guidelines, Llewellyn-Thomas argues that the VAS is the only scaling 190 

method that would be efficient enough to use for health utility rating [32]. The 191 
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GRADE Working Group already promotes the VAS for rating health utility, and the 192 

VAS seems the best candidate to use with standardized outcome definitions.  193 

1.5.3 Guidance on Format of Outcome Definitions  194 

There has been a debate among researchers regarding whether to use long 195 

narratives or point-form table formats to present outcome definitions. Researchers 196 

found that patients preferred a short table format over a narrative format because 197 

they found it easier to understand [29, 34].  198 

In her guidelines, Llewellyn-Thomas recommends that those seeking to 199 

standardize outcome definitions consider how the mode of presentation (computer, 200 

written, etc), order of the outcomes, framing of the language might bias health utility 201 

ratings [35]. No further research has been done to resolve these issues in the 202 

context of guideline development, likely because they are very situational. 203 

Guideline developers already rely on computers and survey software is easily 204 

accessible [36]. Therefore, online, randomized presentation of outcome 205 

descriptions seems plausible and appropriate for importance and utility ratings 206 

during guideline development. 207 

1.6 Summary of background for thesis 208 

For guideline development, it is implicitly understood that clear descriptions of 209 

evidence are required for its synthesis and appraisal. During evidence synthesis, 210 

relevant health outcomes are generated and rated for importance [8]. These ratings 211 
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facilitate the weighing of the balance of benefits and harms and inform panel 212 

discussion during formation of recommendations. After conducting informal 213 

exercises with a guideline panel, we found that there was heterogeneity in the 214 

implicit definitions of important health outcomes among panel members. 215 

Heterogeneity in how guideline panel members understand outcomes reduces 216 

transparency of guideline methodology, efficiency of panel discussions, and 217 

reliability of importance and utility ratings (which can cause different 218 

recommendations). This suggests that in between outcome generation and 219 

importance ratings, outcomes should be explicitly defined, using a standardized 220 

format, to calibrate the importance and utility rating scales. To tackle this problem, 221 

members of our team from McMaster University made a template for developing 222 

standardized definitions of health outcomes that we call health marker state 223 

descriptors. Evidence is limited about the use of marker states in guidelines. In 224 

fact, we are aware of only two guidelines, but results have not been published. This 225 

thesis explores methods for standardizing health outcome definitions and using 226 

developed health marker state descriptors for evidence synthesis in the context of 227 

guideline development. 228 

1.7 Thesis Objectives & Rationale 229 

The main section of this thesis includes one scientific article (Chapter 2). That 230 

article is a case study of the development process of health marker state 231 

descriptors in the context of the current ECIBC breast guidelines. A case study 232 

design was selected because we thought it would allow us the best understanding 233 
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of the process of health marker state descriptor development in the context of 234 

guideline development. The objectives of the study include: 235 

1. To determine which aspects of the development, content and use of health 236 

marker state descriptors are valuable to guideline developers; 237 

2. To further develop and validate our template for health marker state 238 

descriptors; 239 

3. To provide guidance on how best to develop health marker state descriptors 240 

for guideline development and use them to facilitate health utility rating 241 

exercises, and panel discussion. 242 

Thus, the aim of the work presented here is to standardize definitions of 243 

health outcomes, with an emphasis on improving GRADE methods for guideline 244 

development.   245 

 246 

 247 

 248 

  249 
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APPENDIX 250 

 251 

Figure 1: GRADE Importance Scale and Hypothetical Outcome Ratings 252 

 253 

 254 

 255 
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 256 

Figure 2: Visual Analogue Scale with anchor outcomes used during Health Utility Rating.   257 
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ABSTRACT: 432 

OBJECTIVES: During health guideline development, panel members often have 433 

implicit, different definitions of health outcomes that can lead to variability in 434 

evidence synthesis and recommendations. McMaster GRADE Centre researchers 435 

developed a standardized description of health outcomes using the health marker 436 

state format. We aimed to determine which aspects of the development, content, 437 

and use of marker states were valuable to guideline developers. 438 

STUDY DESIGN & SETTING: We conducted a case study of marker state 439 

development with the European Commission Initiative on Breast Cancer (ECIBC) 440 

Guidelines Development Group (GDG). Eighteen GDG members provided written 441 

and interview feedback on the process. Using the health marker states, 2 health 442 

utility rating surveys were conducted near the beginning and end of development 443 

respectively. 444 

RESULTS: We developed 24 marker states for outcomes related to breast cancer 445 

screening and diagnosis. Feedback from GDG members revealed that marker 446 

states could be useful for developing recommendations and improving 447 

transparency of guideline methods. Comparison of the two health utility surveys 448 

showed a decrease in standard deviation in the second survey across 21 (88%) of 449 

the outcomes.  450 
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CONCLUSIONS: Health marker states are a promising method, satisfying the pre-451 

requisite of being feasible, acceptable, and with some initial result on reduction of 452 

variance of health utility scores.   453 

 454 

 455 

 456 

 457 

 458 

 459 

 460 

 461 

 462 

 463 

 464 

 465 

 466 

 467 
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2.1 Introduction 468 

Healthcare guidelines aim to support healthcare professionals, recipients of 469 

care and policy makers in making best decisions for care. Guidelines are not 470 

without risk of bias [1-3]. For guidelines to be trustworthy they generally should be 471 

developed according to 6 principles [1, 3-7]:  472 

 473 

1. Involvement of multidisciplinary stakeholders 474 

2. Recommendations supported by systematic reviews of the evidence 475 

3. Description and consideration of important subgroups and peoples’ values 476 

and preferences 477 

4. Management of conflict of interest  478 

5. Ratings of the certainty or quality of evidence and transparency in moving 479 

from evidence to recommendations. 480 

6. Updating and revisions  481 

 482 

The Grading of Recommendations, Assessment, Development, and Evaluation 483 

(GRADE) approach is widely used by guideline developers and agencies to 484 

systematically evaluate the quality of evidence and strength of healthcare 485 

recommendations for the fifth principle [8]. Transparency of the guideline 486 

development process is a key goal. GRADE accomplishes this by directing 487 

guideline developers to consider health outcomes that are deemed to be “critical” 488 

or “important” to stakeholders for decision-making [9]. Those deciding which 489 
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outcomes to include in the decision-making, ideally by focusing on what matters to 490 

those affected by the recommendation, determine the importance of relevant 491 

health outcomes by placing the outcome on a 1 to 9 scale (1-3 = low importance 492 

for decision making, 4-6 = important, but not critical for decision making, 7-9 = 493 

critical for decision making) in GRADE [10]. The highest-rated outcomes (rated at 494 

most “important”) are included in GRADE evidence tables that summarize the key 495 

information of a systematic review [11-14]. These tables support decision making, 496 

including the formulation of recommendations by guideline panels. The importance 497 

rating exercise intends to mitigate several challenges in guideline development. It 498 

orients panel members to the task of focusing on outcomes that matter, reduces 499 

the number of outcomes deemed to be patient-important, identifies the level of 500 

agreement for the outcome of interest, and indicates the relative importance of the 501 

beneficial and harmful outcomes (e.g. within the “critically Important” category an 502 

outcome rated as 9 will be more important than an outcome rated as 7). 503 

Health utility ratings are used similarly in a guideline panel’s harm-benefit 504 

analysis of health outcomes [15]. Health utility is a measure of the values attached 505 

to the outcomes [16]. Outcome-specific health utility ratings are often not available 506 

or are not applicable to certain target populations [17]. Therefore, panels 507 

sometimes rate the health utility of outcomes internally to most accurately measure 508 

their collective views on the relative benefits and harms of each outcome. For 509 

instance, guideline panel members may rate the outcome on the validated Visual 510 
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Analogue Scale (VAS) which is anchored by the outcomes “death” and “full health” 511 

at 0 and 100 respectively. 512 

However, in the McMaster GRADE team’s work with guideline developers, 513 

a fundamental problem with consideration of outcomes and calibration of the 514 

importance and utility rating scales was identified. That is, panel members often 515 

have implicit different definitions of health outcomes that can lead to differences in 516 

importance ratings, utility ratings, and final panel recommendations. In fact, the 517 

impetus for this study was a recent observation with the European Commission 518 

Initiative on Breast Cancer (ECIBC) Guidelines Development Group (GDG). We 519 

revealed that there was considerable variation between GDG members’ definition 520 

of the outcome “over-diagnosis of breast cancer”. However, clear agreement by a 521 

guideline panel on what constitutes an outcome is required to balance benefits and 522 

harms, to communicate with the public, and to conduct research. Furthermore, to 523 

promote transparency of guideline development methods, guideline end-users 524 

require clear explanations of what constitutes each important outcome. 525 

To tackle this problem in the ECIBC, we utilized a template developed by 526 

researchers at McMaster GRADE Centre to standardize descriptors of health 527 

outcomes that are akin to health marker state descriptors [18, 19]. Health marker 528 

state descriptors are primarily intended to support the generation of 529 

recommendations by guideline developers and promote understanding of 530 

development methods by guideline end-users secondarily. Here, we describe the 531 

development and use of these health marker state descriptors in the context of the 532 
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European guidelines for breast cancer screening and diagnosis. The purpose of 533 

this case study was to determine which aspects of the development, content and 534 

use of health marker state descriptors are valuable to guideline developers broadly. 535 

We describe lessons learned to improve the structure of the tool and provide 536 

guidance for the future development and use of health marker state descriptors.  537 

2.2 Methods 538 

2.2.1 General Methods 539 

We conducted a case study of the development of health marker state 540 

descriptors in the context of the European guidelines for breast cancer screening 541 

and diagnosis. We selected a case study design to elicit high quality feedback from 542 

guideline developers involved in the process of health marker state development. 543 

The case study began and ended during development of the guidelines, but it was 544 

separate from guideline development. The design of the health marker state 545 

descriptor development methods were based upon proposed guidelines for their 546 

development [20]. We developed first drafts of the health marker state descriptors 547 

using a template (Figure 1). Throughout development, GDG members provided 548 

feedback on the drafts and development process. This was done through three 549 

rounds of semi-structured interviews and online written feedback. Iterative changes 550 

were made to the content and format of the health marker state descriptors based 551 

upon the observations of McMaster University researchers and GDG feedback. In 552 

between rounds of feedback, GDG members also completed two online health 553 
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utility assessments. Unique to this study, marker states were used to facilitate the 554 

exercises. We analyzed the utility scores to quantitively assess whether the 555 

development process had an impact on harmonization of outcome definitions as 556 

well as values and preferences towards the health outcomes. 557 

2.2.2 Participants 558 

We formed a steering committee to coordinate the development of the 559 

health marker state descriptors for the European guidelines for breast cancer 560 

screening and diagnosis consisting of five researchers: four health methods 561 

researchers (HS, NS, PM, ZSP) and one graduate student with training in health 562 

sciences (TB). 563 

Members of the guidelines development group (GDG) participated in the 564 

development of the health marker state descriptors. These members were 565 

clinicians, epidemiologists, cancer scientists, methodologists, economists, and 566 

patients. Each GDG member declared their interests to the ECIBC as part of their 567 

agreement to participate in the guideline development. 568 

All GDG members, including those participating in this study, were invited 569 

by the ECIBC to develop the European guidelines for breast cancer screening and 570 

diagnosis. Participation in this study was voluntary and signed consent was 571 

obtained from all those providing feedback. The methods for this study were 572 

approved by the Hamilton Integrated Research Ethics Board (HiREB). 573 

https://ecibc.jrc.ec.europa.eu/recommendations/
https://ecibc.jrc.ec.europa.eu/recommendations/
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2.2.3 Template of Health Marker State Descriptors 574 

We utilized a draft template (Figure 1) for health marker state descriptors 575 

[18-20]. The format was purposefully designed to be concise; written at a Grade 8 576 

reading level (as indicated by the Flesch–Kincaid readability tests) from the 577 

perspective of the healthcare recipient, who is the primary beneficiary of any 578 

healthcare guideline. The template included 4 bulleted domains: “Symptoms”, 579 

“Time Horizon”, “Treatment and Testing”, and “Consequences”.   580 

 581 

 582 

2.2.4 Development of Draft Health Marker State Descriptors 583 

The methods for development of the 1st draft health marker state descriptors 584 

are summarized in Figure 2 (steps 1 - 3). Realizing the need to harmonize 585 

understanding of the outcomes, but after the ECIBC guidelines were initiated, the 586 

[Name of Health Outcome] – importance rating 

Symptoms: [List most common symptoms] 

Time Horizon: [Describe how long symptoms will persist for and how they might change over 
time. Also describe approximate timing of relevant healthcare] 

Testing and Treatment: [Describe relevant healthcare or interventions]. 

Consequences: [Describe relevant consequences resulting from the health outcome or 
relevant healthcare] 

 Figure 1: Draft Template for Development of Health Marker State Descriptors 
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steering committee used the draft template (Figure 1) to write 24 draft health 587 

marker state descriptors relevant to breast cancer screening, diagnosis, and 588 

treatment. For this study, outcomes were selected for marker state development 589 

when it had been determined that they should be included in GRADE evidence 590 

tables from discussion with guideline developers and use of the GRADE 591 

importance rating exercise (indicating that they had been deemed important or 592 

critical to decision-making by the GDG). To populate the draft template, we utilized 593 

information from quality of life instruments, scientific literature, and collective 594 

subject experience [21-30].  595 

2.2.5 Refinement of Marker State Content and Structure 596 

Figure 2 summarizes our methods for reviewing the content of the health 597 

marker state descriptors (steps 4-10). After we completed internal development of 598 

the drafts, the content refinement process included comments from the ECIBC 599 

GDG members on the development methods, content, and structure of the health 600 

marker state descriptors. Ten of 30 GDG members volunteered to participate in 601 

individual semi-structured interviews at the JRC-Ispra location and the subsequent 602 

online comment, nine provided written comments only. All interviews were 603 

conducted at quarterly GDG meetings, by the same interviewer (TB), using the 604 

same list of prompting questions with transcription for analyses. Each GDG 605 

member had different time commitments at the meetings and so their availability 606 

to participate in interviews varied. Whenever possible, we repeated interviews with 607 

available panel members at different meetings to get their feedback throughout 608 
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development. During the written online feedback, GDG members could actively 609 

discuss content issues with other ECIBC GDG members. We developed 2nd drafts 610 

of all health marker state descriptors after reviewing the GDG’s feedback and 611 

making the relevant changes to the health marker state descriptors when there 612 

were factual errors or important omissions in our content. When we were unsure 613 

whether to make changes based upon GDG feedback we looked for supporting 614 

literature before approving the changes. We then held two additional rounds of 615 

GDG feedback (each having an interview and online component) and made edits 616 

using the same approach to develop a 3rd and 4th draft, respectively. Throughout 617 

the development process, we ensured that all health marker state descriptors were 618 

reviewed by at least one member of the GDG. After each round of feedback with 619 

the GDG, the drafts were presented to the ECIBC guideline developers (including 620 

the GDG) for review or approval.  621 
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 622 

Figure 2: Health Marker State Descriptor Development Process.  McMaster researchers developed 623 

first drafts of the health marker state descriptors using a template and relevant source material. 624 

GDG members provided feedback on the drafts in semi-structured interviews with McMaster 625 

researchers and online. This was done through three rounds of semi-structured interviews and 626 

online written feedback. Iterative changes were made to the content and format of the health 627 

marker state descriptors based upon the observations of McMaster University researchers and 628 

GDG feedback. In between rounds of feedback, GDG members also completed two online health 629 

utility assessments. 630 

 631 

2.2.6 Online Utility Rating Surveys 632 

 Separate from health marker state descriptor development, we conducted 633 

online surveys to elicit health utilities from the GDG for the 24 health outcomes 634 

using a VAS and further examine the uses for health marker state descriptors. We 635 
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did this to validate our work on the marker states. On our 0 to 100 VAS, 0 is 636 

anchored at “dead” and 100 at “full health” [18, 19]. We administered the surveys 637 

to the entire GDG immediately after development of the 2nd and 3rd marker state 638 

drafts respectively. Thus, by design, the GDG members that participated rated the 639 

health utility of health outcomes twice (once per survey). The most current versions 640 

of the health marker state descriptors were used to describe all health outcomes 641 

in the surveys, including the VAS anchors. The steering committee made iterative 642 

changes to the survey instructions based upon thematic analysis of the GDG’s 643 

interview feedback. 644 

2.2.7 Data Analysis 645 

We conducted thematic analysis of the transcribed GDG interviews and 646 

utility surveys in six steps [31] using NVIVO version 11 software. First, two 647 

McMaster GRADE Centre researchers (TB, GPM) reviewed the interview 648 

transcripts and survey feedback. Second, each reviewer independently coded the 649 

material. Third, coding was reviewed to identify themes. Care was taken to note 650 

the respective timing of the themes in development, and how they changed over 651 

time. Fourth, the reviewers met to pool the themes and ensure that the codes were 652 

appropriate for each theme. Fifth, the reviewers discussed and agreed upon 653 

refinement of the themes. Finally, the first author applied the themes during 654 

manuscript drafting for review by the steering committee.  655 
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We conducted all quantitative analyses of the health utility ratings using IBM 656 

SPSS version 20.  For the descriptive analysis, we calculated the outcome-specific 657 

mean utility ratings per survey, and corresponding standard deviation for each 658 

health marker state descriptor. If our health marker state descriptors were effective 659 

for harmonizing understanding of outcomes, we expected to observe a reduction 660 

in variance of mean health utility scores across outcomes. For each outcome we 661 

performed Levene’s F-tests to assess whether the variance in mean utility ratings 662 

for both surveys were equivalent to one another. The raters and outcomes were 663 

the same for both surveys so we hypothesized that there would be less variance 664 

over time if through the iterative process the content of the marker states improved. 665 

2.3 Results 666 

2.3.1 Health Marker State Descriptors 667 

We developed 24 health marker state descriptors (Figure 3); each was 668 

approved by ECIBC guideline developers (including the GDG). An example health 669 

marker state descriptor is provided in Figure 4 and the full ECIBC health marker 670 

state descriptors is presented in the Appendix and the GRADE health outcome 671 

descriptor or marker state database. This database already houses health outcome 672 

descriptors for nearly one hundred outcomes for several conditions and developers 673 

are invited to submit their work to enhance the database. 674 

https://ms.gradepro.org/
https://ms.gradepro.org/
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 675 

1. Accessibility to Information  13. Breast Cancer Stage 
2. Awareness of Information   14. Determination of Biomarker Status 
3. Participation in Screening   15. Interval Breast Cancer 
4. Informed Decision Making   16. Over-Diagnosis & Over-Treatment of Breast    

                                                                                      Cancer 
5. Satisfaction with Decision Making  17. False Negative Screening Result 
6. Confidence with Decision Making  18. Radiation Exposure from Mammogram &  

                                                                                      Assessments Using Radiation   
7. Abnormal Screening Result  19. Provision of Surgical Therapy 
8. Recall for Assessment    20. Mastectomy 
9. False Positive Screening Result   21. Provision of Medical Therapy  

  
10. Suspicious Indeterminate Calcification 22. Provision of Radiotherapy 
11. False Positive Biopsy Result   23. Provision of Chemotherapy  
12. Breast Cancer Detection    24. Other Cause Mortality  

False-Negative Screening Result  

This marker state refers to receiving a negative screening result (no breast cancer) when 

you actually have a breast cancer. This is called a false negative screening result. Not all 

women become aware that they had a false negative screening result. This marker state 

describes when they do become aware after subsequent diagnosis. 

False Negative Screening Result – importance and utility rating 

What you feel or experience:  When you find out that you did have breast cancer and it was missed, 

you are likely to feel anger, fear, and anxiety. 

Time Horizon: It may take months to years before you find out that you did have breast cancer when 

you were told you did not. 

Testing and Treatment: Following the discovery of your breast cancer later on, you may have to 

undergo treatment that is more intense than if the cancer had been detected right away, as the 

cancer may have developed to a more advanced stage.  

Consequences:  The consequences of late detection of a slow growing breast cancer will probably be 

not substantial with respect to treatment and prognosis. However, if the breast cancer has grown, 

your predicted outcome is likely worse than if it had been diagnosed at the screen. Survival from 

breast cancer that has a false-negative diagnosis may be worse compared to women with screen-

detected breast cancer, but comparable to women who do not attend screening. 

 

Figure 3: List of Health Marker State Descriptors Developed for ECIBC 

Figure 4: Example Health Marker State Descriptor Developed for ECIBC 
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2.3.2 ECIBC GDG Interview Feedback 676 

We conducted fourteen semi-structured interviews with ten GDG members 677 

to collect feedback on the development methods, content, use, and implementation 678 

plans for health marker state descriptors. Six interviews, four interviews, and four 679 

interviews were conducted after the development of the first, second, and third 680 

health marker state descriptor drafts, respectively. The thematic analysis of the 681 

interview transcripts revealed six themes. 682 

Theme 1: Marker State Development Process 683 

Overall, GDG members felt that the methods used for marker state 684 

development in this study were appropriate. In each round of interviews, the online 685 

refinement process was described as acceptable, quick, and effective for improving 686 

the quality of the content to an acceptable level. However, the process of 687 

participation was considered as a challenge at the beginning of development. GDG 688 

members had been invited to participate in marker state development prior to this 689 

study. Yet, no GDG member had enough initial interest or availability to take on the 690 

task and the steering committee took sole responsibility for early development. 691 

GDG members who eventually became involved in marker state development did 692 

so only after realizing the importance of health marker state descriptors and 693 

offering serious concerns about the content of the first drafts: 694 
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“It is so important that you get the content [of the first drafts] at 695 

least 80 to 90% right. There were so many things in there that were 696 

so far off the mark that it coloured my view.” 697 

Despite repeated presentations at GDG meetings, participants felt that the 698 

methods and purpose of marker state development in the context of this study was 699 

not made clear to them. Therefore, GDG members described insufficient training 700 

on the development process and aims of health marker state descriptors as initial 701 

barriers to their participation in development.  702 

Theme 2: Comprehensibility of Health Marker State Descriptors 703 

Most members of the GDG felt that the wording of the health marker state 704 

descriptors became clear and consistent by the end of the review process. Reading 705 

level and emotional sensitivity emerged as important factors for facilitating the use 706 

of health marker state descriptors by guideline end-users. Some GDG members 707 

felt that the reading level should be relatively high because end-users might feel 708 

intellectually insulted by a low reading level: 709 

“The reading level should be increased. We cannot offend 710 

women.” 711 

Other members suggested that the content should be at a lower reading to facilitate 712 

use of health marker state descriptors by less educated members of the public: 713 
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“If [health marker state descriptors] are to be used by the broad 714 

public I think they need re-wording for someone of a lower literacy 715 

level.” 716 

The panel was split regarding whether harsh language and mention of negative 717 

health effects should be avoided to improve emotional sensitivity of the health 718 

marker state descriptors. There was mixed feedback about whether multiple 719 

versions of health marker state descriptors (e.g. for healthcare recipients, panel 720 

members, healthcare professionals, etc.) should be developed for a single 721 

guideline based upon the appropriateness of wording and emotional sensitivity for 722 

specific end-user populations. 723 

Theme 3: Data Presentation 724 

Throughout development, the GDG members tended to prefer inclusion of 725 

generic attributes in the health marker state descriptors. They were concerned that 726 

the information in the health marker state descriptors was only relevant to a small 727 

population of those experiencing a health outcome. The use of descriptive statistics 728 

emerged as an important factor in improving the generalizability of health marker 729 

state descriptors. GDG members felt that use of the averages did not represent the 730 

variety of possibilities that an individual could experience for any health outcome: 731 

“Whether it be weeks, days or months; there can be a lot of 732 

variation [in timing of symptoms]. So, it seems a bit artificial to state 733 

a specific time” 734 
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The health marker state descriptors were described as more representative when 735 

the minimum and maximum feasible data values were listed in the form of time 736 

periods and ranges.  737 

Theme 4: Marker State Structure & Content 738 

GDG members deemed the format of health marker state descriptors to be 739 

acceptable. All participants thought that the domains were comprehensive, 740 

presented in a logical order, and easily identifiable. However, they explained that 741 

the wording of some of the “Symptoms” domain should be changed to make them 742 

more intuitive.  743 

Several GDG members acknowledged that the “Consequences” domain 744 

was necessary for describing any outcomes. However, some felt that there was 745 

little variation and a considerable amount of repetitive content in the domains 746 

among the ECIBC health marker state descriptors. This suggest that the scope of 747 

the content in the domain should be narrowed and better explained to panel 748 

members to ensure that there is little overlapping content. However, it is likely that 749 

outcomes for a specific problem or disease and narrow interventions will incur 750 

similar consequences.  751 

One GDG member mentioned that the “Testing and Treatment” domain was 752 

not appropriate for outcomes for screening programs and preventive efforts 753 

because healthcare recipients might not receive treatment: 754 
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“Most women that go for screening will not enter any kind of 755 

diagnostic efforts, let alone be treated. So, I find it very artificial to 756 

be reading up on health marker state descriptors that are directly 757 

related to the screening process, and then being pushed [to 758 

consider] the treatment area” 759 

That GDG member recommended separating “Testing” and “Treatment” into two 760 

domains and explicitly stating when the domains are not relevant.  761 

Theme 5: Using Health Marker State Descriptors 762 

During early development, very few GDG members were able to identify 763 

possible uses for health marker state descriptors. However, as GDG members 764 

became more familiar with health marker state descriptors they thought that they 765 

could be useful for consolidating understanding of outcomes among guideline 766 

developers, facilitating panel discussion, and improving the transparency of 767 

guideline methods. One GDG member reflected upon the development process in 768 

the following: 769 

“I think [health marker stat descriptors] have been very valuable to 770 

the [GDG] because it has made us discuss with you, and the rest 771 

of the [GDG], what we really mean.” 772 

There was agreement among GDG members that health marker state 773 

descriptors would need to be referenced and enforced by guideline panel chairs to 774 
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be useful for guideline development. For external use, the GDG felt that attaching 775 

the health marker state descriptors to the recommendations or publishing them 776 

online was best for making them available to end-users. 777 

Theme 6: Utility Rating Survey 778 

Most GDG members indicated that the first online survey was problematic 779 

and difficult to complete. Much of the difficulty they described referenced the 780 

inappropriateness of the VAS anchors (“dead” and “full health”) for rating the health 781 

utility of outcomes which had emotional and psychological implications as opposed 782 

to physical (e.g. the health marker state descriptor ‘Awareness to Information’): 783 

“The survey was problematic for me. I tried to complete it honestly 784 

but some of the [outcomes], did not lend themselves to the scale 785 

of death and full health.” 786 

After the first survey, it emerged that some participants were inappropriately 787 

making attribute-based comparisons (e.g. considering only physical or mental or 788 

emotional symptoms) or comparing the total number of implications described in 789 

each health marker state descriptor. Some did not realize that they were intended 790 

to use a holistic strategy to rate how the physical, emotional, and mental 791 

implications might affect overall health relative to the anchors. Therefore, we 792 

modified the instructions in the second survey to better direct GDG members 793 

through the health utility rating process. Other comments from GDG members 794 
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suggested that difficulties with the VAS may have manifested from problems with 795 

outcome generation: 796 

“Some of [the outcomes]…why on earth are there health marker 797 

state descriptors for that? It becomes hard to rate if you don’t see 798 

[the outcome] as important” 799 

2.3.3 Utility Rating Survey Scores 800 

Twelve of the thirty GDG members participated in each of the utility rating 801 

surveys, respectively. Six of those GDG members participated in both surveys. The 802 

mean utility ratings for each survey, the results of the pairwise comparison, and 803 

variability comparison are presented in Table 1. We attempted to evaluate if the 804 

health marker state descriptor revisions had important impact on the health utility 805 

ratings. Between the first and second surveys, we observed an increase to the 806 

mean scores in 14 outcomes and a decrease in ten outcomes. The variability, that 807 

is the magnitude of the standard deviation, of the ratings improved in 21 pairs and 808 

it remained similar in 2 pairs. In one health marker state descriptor the standard 809 

deviation increased slightly by as much as two percent.  810 

  811 
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Table 1: Mean Health Utility Ratings using a VAS (0 = ’Dead’, 100 = ’Full Health’) 812 

Health Marker State Descriptor 
1st Survey Mean 

Score (SD) 

2nd Survey Mean 

Score (SD) 
Levene’s F-Test 

Accessibility to Information 78 (18) 88 (9) 0.106 

Awareness of Information 73 (17) 86 (14) 0.045 

Participation in Screening 79 (15) 84 (15) 0.505 

Informed Decision Making 82 (16) 89 (11) 0.239 

Satisfaction with Decision-Making 80 (12) 89 (12) 0.084 

Confidence with Decision-Making 78 (18) 88 (14) 0.162 

Abnormal Screening Result 62 (24) 78 (15) 0.044 

Recall for Assessment 64 (27) 74 (12) 0.208 

False Positive Screening Result 68 (24) 69 (17) 0.861 

Suspicious Indeterminate Calcification 64 (21) 68 (18) 0.622 

False Positive Biopsy Result 67 (26) 56 (19) 0.252 

Breast Cancer Detection 60 (31) 54 (19) 0.573 

Breast Cancer Stage 60 (29) 52 (8) 0.386 

Determination of Biomarker Status 68 (20) 66 (19) 0.795 

Interval Breast Cancer 42 (28) 40 (15) 0.872 

Over-Diagnosis & Over-Treatment 54 (23) 62 (18) 0.357 

False Negative Screening Result 41 (29) 43 (18) 0.861 

Radiation Exposure from Mammogram & 

Assessments Using Radiation 

69 (26) 80 (19) 0.270 

Provision of Surgical Therapy 62 (28) 54 (15) 0.395 

Mastectomy 49 (26) 43 (16) 0.520 

Provision of Medical Therapy 59 (28) 47 (11) 0.160 

Provision of Radiotherapy 57 (26) 51 (13) 0.473 

Other Cause Mortality 10 (20) 11 (22) 0.869 

 813 

 814 

 815 
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2.4 Discussion 816 

2.4.1 Key Findings 817 

This case study assessed the development of 21 health marker state 818 

descriptors in the context of the European guidelines for breast cancer screening 819 

and diagnosis. Thematic analysis of GDG interview feedback revealed that our 820 

novel and succinct format was useful and flexible for describing health outcomes. 821 

This finding builds upon prior research that identified short narratives as the 822 

preferred marker state format by healthcare recipients [19].  823 

Strengthening GDG understanding of outcomes and improving the 824 

transparency of guideline methods were identified as the most impactful uses for 825 

health marker state descriptors. Changes made to the descriptors after the second 826 

round of GDG feedback resulted in reduction in variance of the mean health utility 827 

scores rated with the VAS. This suggests that the process of marker state 828 

development helped consolidate the values and preferences of the guideline panel, 829 

which is crucial for decision-making during the development of recommendations.   830 

GDG members described lack of sufficient training on health marker state 831 

descriptor development methods as a barrier to their participation. In this study, 832 

most GDG members had only been introduced to the GRADE approach in the 833 

context of the ECIBC guidelines, and so general lack of exposure to methods for 834 

outcome generation and importance rating as well as other core guideline methods 835 
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in an ever-expanding field may have contributed to the confusion regarding marker 836 

state descriptors. 837 

Online feedback was an effective and easy method for refining outcome-838 

specific content. The GDG’s serious concerns with the content of the first drafts 839 

suggest that a multi-disciplinary group, involving representatives from the guideline 840 

panel, should be involved in all stages of health marker state descriptor 841 

development. Opinions on the appropriate balance of wording, reading level, and 842 

emotional sensitivity for end-users was varied. More research must be done on the 843 

needs of specific end-user populations to definitively say whether multiple tailored 844 

versions of health marker state descriptors are necessary. 845 

Participants also described having significant difficulty with the VAS for health 846 

utility rating because they felt that the outcomes anchoring the scale were 847 

inappropriate for rating some of the health marker state descriptors. This was 848 

particularly true of the information and decision-making outcomes, where the 849 

desired and undesired effects may have been perceived as independent from 850 

physical health status. Difficulties with the anchor outcomes are further supported 851 

by the health marker state descriptor for “Other-Cause Mortality” being valued a 852 

mean health utility score of 10. Given that the health marker state descriptor had 853 

similar content to the anchor outcome “Dead” (which was visible during the rating 854 

exercise), it was expected to be valued at 0. While the rating of 10 suggests some 855 

difficulties of completing the exercise it may be explained by simple error. Relevant 856 

literature on the VAS describes it as being more acceptable and practical than 857 
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other validated scaling methods [32]. Furthermore, the outcomes “dead” and “full 858 

health” are widely-used as anchors for scaling methods [33]. Given this, it is most 859 

likely that the difficulty with the survey was due to poor instructions, or context bias 860 

resulting from rating the health utility of all health outcomes in the same survey. 861 

This was our reasoning for changing the instructions between surveys. 862 

Although one participant provided feedback that the testing and treatment 863 

domain was inappropriate for outcomes related to preventive interventions, we did 864 

not make changes to the format. We believe that testing and treatment should both 865 

be considered and connected to healthcare interventions on a pathway that follow 866 

from a health state, even if no testing or treatment follows which in itself is important 867 

information.  868 

2.4.2 Limitations and Strengths 869 

A limitation of this study was that development of health marker state 870 

descriptors for most of the outcomes occurred after they had already been rated 871 

for importance and included in GRADE summary of findings tables. The timing of 872 

development may have caused confusion about the need and purpose of health 873 

marker state descriptors in the guideline development process, although the 874 

development need resulted from disagreement during that rating exercise. The 875 

timing of the surveys also resulted in there being no control depicting the variance 876 

in mean health utility scores without exposure to marker states. Thus, it is difficult 877 

to distinguish between the effects of health marker state descriptor development 878 
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and growing awareness among GDG members on the observed changes in 879 

variance. 880 

 Furthermore, marker state development occurred in the context of only one 881 

breast cancer screening guideline, which limits our generalization to other panels 882 

and healthcare topics. Finally, this study had a small sample size all together, and 883 

the response rate of the online utility ratings surveys in this study was poor. The 884 

relatively small number of pairwise comparisons for each health outcome reduced 885 

the statistical power of our variance analysis. 886 

A strength of this study is that all data was collected from a real-life guideline 887 

panel, which is rare among published literature on outcome descriptors. By 888 

conducting this case study in the context of a real guideline panel, our results can 889 

be used to inform outcome descriptor standardization efforts for guideline 890 

development, where we originally identified the problem of heterogeneity. We also 891 

carefully planned marker state development methods and interaction with GDG 892 

members to capture reliable feedback at each stage of marker state development. 893 

Collectively, our planning and analysis ensure that the results from this study can 894 

be used to inform all stages of health marker state descriptor development. 895 

2.4.3 Implications for practice 896 

This study’s findings highlight the attitudes towards health marker state 897 

descriptor development and use among guideline panel members. Results suggest 898 

that guideline developers using health marker state descriptors should work with a 899 
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multidisciplinary subgroup of panel members in a few rounds with online or in 900 

person feedback, to develop first drafts and final versions of the health marker state 901 

descriptors respectively. Prior to development, guideline panel members should be 902 

trained on development methods accordingly. Our findings may help inform and 903 

guide future development of health marker state descriptors for guideline 904 

development. We will use the ECIBC health marker state descriptors to better 905 

inform users of the outcomes that were considered in each of the questions and 906 

publish them on the ECIBC web platform and use them in decision support tools. 907 

2.4.4 Implications for research 908 

Further research will show if multiple versions of the marker state 909 

descriptors for different target audiences are necessary, and how the reading level 910 

and wording of each version might be tailored for various end-user populations. 911 

Our preference is that simple descriptors, that provide a common language for 912 

those providing health care and those receiving that care, should be used. There 913 

seems to be no logical reasons for a different language for different users. Using a 914 

common language will reduce the probability that misunderstandings will occur.  915 

For the use of health marker state descriptors to become more common in 916 

guideline development, there is a need to determine how guideline end-users make 917 

use of them, so instructions can be altered accordingly. Most importantly, 918 

researchers should investigate whether health marker state descriptors do improve 919 

transparency and understanding of guideline methods for end-users, as the GDG 920 
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members in this study suggested. Additional research efforts can build upon the 921 

present study by examining attitudes towards health marker state descriptor use 922 

by end-users, particularly healthcare recipients who may not have medical 923 

knowledge or experience with illness [34]. Other research efforts might focus on 924 

how health marker state descriptors might be adapted for use for other purposes 925 

including but not limited to research and education. 926 

Researchers should also concentrate efforts on determining the reliability of 927 

the VAS when health marker state descriptors are used, because we were unable 928 

to draw meaningful conclusions about this due to the limited statistical power.  929 

2.5 Conclusion 930 

This study described the experiences of health marker state descriptor 931 

development for a health care guideline and provided guidance for future efforts. 932 

Our standardized marker state descriptor format was useful for facilitating 933 

development of recommendations and improving transparency of guideline 934 

methods. GDG members used health marker state descriptors with the VAS to 935 

improve precision of health utility ratings, but more research must be done to 936 

validate this method and reduce measurement error. 937 

 938 

 939 

 940 
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What is new? 958 

Key findings:  959 

Health marker state descriptor development reduces variance during health 960 

outcome utility assessment. Guideline panel members believe that health marker 961 

state descriptors are effective for harmonizing understanding of outcomes among 962 

panel members and improving the transparency of guideline methods.  963 

What this adds to what was known? 964 

This article provides guideline developers with guidance on: (1) developing tools 965 

to harmonize understanding of health outcomes among guideline panel members 966 

(2) using the newly developed tools to improve the validity of health utility 967 

assessments and better inform panel discussion. 968 

What is the implication and what should change now? 969 

Marker state descriptors improve guideline methods by consolidating panel 970 

understanding of outcomes and improving transparency. Guideline developers 971 

should consider developing, using, and publishing health marker state descriptors 972 

with their guidelines.  973 

 974 

 975 

 976 



Master’s Thesis – T. Baldeh; McMaster University – Public Health 

50 
 

Appendix – ECIBC Health Marker State Descriptors 977 

1) Accessibility to Information  978 

This marker state refers to being able to access information about any breast cancer topic 979 

easily if you have been invited to participate in screening. It only considers the period for 980 

which you are receiving breast related healthcare. 981 

Accessibility to Information – importance and utility rating 982 

• What you experience or feel:  You may need to invest effort to seek out information from 983 

different sources, including but not limited to your healthcare provider, personal contacts and 984 

the internet. You may feel satisfied if you obtained all the information you needed easily. 985 

• Time Horizon: You may seek out information on breast cancer screening or on breast cancer 986 

a few weeks before you begin regular screening, or a few days after a test result has been 987 

communicated to you (or indeed at any other time). You may identify relevant information 988 

within minutes to hours depending on the accessibility of what you search for, and how you 989 

search for it. 990 

• Testing and Treatment: The information which you access may affect your diagnostic and 991 

treatment experience in the context of shared decision making. Easy access to information 992 

may influence the type and frequency of diagnostic tests, but not screening tests, you may 993 

undergo. Depending on the quality of the information you obtain, your screening frequencies, 994 

and, if appropriate, diagnostic tests and treatment for your potential breast cancer may be 995 

positively or negatively influenced as well. 996 

• Consequences:  You may find screening and other clinical experiences enhanced by greater 997 

knowledge as a result of access to information. On the other hand, you may experience 998 

anxiety due to having only a partial understanding of screening, breast cancer, or the risk of 999 

suffering from it. Although accessible, the information you find may be inaccurate and in that 1000 

case, you may make uninformed decisions. 1001 

 1002 

 1003 

 1004 

 1005 

 1006 

 1007 

 1008 

 1009 

 1010 
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2) Awareness of Information 1011 

This marker state refers to being knowledgeable about any breast cancer topic during 1012 

the period of time for which you are receiving any breast related healthcare for 1013 

potential/confirmed breast cancer. You may receive information from your healthcare 1014 

professional, health authorities, the internet, and other sources. 1015 

Awareness of Information – Importance & Utility Rating 1016 

• What you experience or feel:  If you are aware of information, you may feel satisfied with 1017 

your breast healthcare. 1018 

• Time Horizon: You may start researching breast cancer and screening/diagnostic testing 1019 

information a few weeks before your first screening/diagnostic test or immediately after 1020 

a possible diagnosis of breast cancer or recall invitation. Your level of awareness about 1021 

screening, breast cancer and diagnostic tests for breast cancer may increase over time. 1022 

• Testing and Treatment: Having a high level of awareness may impact the type and 1023 

frequency of any diagnostic tests, but not screening tests, you may undergo. Depending 1024 

on the quality of the information you obtain, your screening frequencies, and, if 1025 

appropriate, diagnostic tests and treatment for your potential breast cancer may be 1026 

positively or negatively influenced as well. 1027 

• Consequences:  You may experience anxiety due to a partial understanding of screening, 1028 

breast cancer, or the risk of suffering from it. Alternatively, you may feel more satisfied 1029 

given that you are aware of the consequences of testing and treatment for early breast 1030 

cancer. 1031 

 1032 

 1033 

 1034 

 1035 

 1036 

 1037 

 1038 
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3) Participation in Screening 1047 

This marker state refers to participating in breast cancer screening or testing. In all 1048 

situations, you will have an opportunity to express the value you place on the benefits 1049 

and harms to health care professionals. 1050 

Participation in Screening or Testing – importance and utility rating 1051 

• What you experience or feel: You may receive a verbal or written invitation for 1052 

mammography from a screening programme or a healthcare professional. The invitation 1053 

will give you the details for having the mammography and information about the expected 1054 

benefits and harms that you can obtain by participating in screening. Before or at the 1055 

screening appointment, you can ask questions about this information and decide if you 1056 

will participate in the screening programme. If you feel fully informed (described in a 1057 

separate marker state) you might feel satisfied with the decision-making process. 1058 

• Time Horizon: Once you decide to participate in a screening programme, it may take a 1059 

few days, weeks, or months before you undergo the test. If you receive an invitation for 1060 

screening, it will usually take some weeks. 1061 

• Testing and Treatment: Depending on the results of the tests, additional testing and, if 1062 

breast cancer is diagnosed, subsequent treatment may be required, or you may not 1063 

require additional testing until the next time you are invited or decide to participate. You 1064 

may receive tests or treatments that you and your doctor have decided are appropriate 1065 

for you.  1066 

• Consequences: If you undergo a recommended test and your decision is based on the 1067 

information you received, you may be satisfied (what satisfaction may mean to you is 1068 

addressed in a separate marker state). If you are recalled for further assessment you may 1069 

visit your healthcare professional again. If you are recalled for a further assessment, you 1070 

will eventually be found to have or not have breast cancer. The clinical outcome may or 1071 

may not extend your lifetime as a result of early detection of cancer. 1072 

 1073 

 1074 

 1075 
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4) Informed Decision Making  1082 

This marker state refers to you and your healthcare professional, together making 1083 

healthcare decisions based on as much relevant information as possible. 1084 

Informed Decision – importance and utility rating 1085 

• What you experience or feel: You might feel empowered, confident, and satisfied with 1086 

the decision-making process and the decision itself. 1087 

• Time Horizon: You may become more informed on the subject of breast cancer, breast 1088 

cancer screening, diagnosis and treatment during the period for which you are receiving 1089 

breast cancer healthcare. The amount of external influence on your decisions may vary 1090 

over time. 1091 

• Testing and Treatment: The amount of knowledge you have before making a decision 1092 

may affect the type and frequency of testing and treatment you may undergo. 1093 

• Consequences: You may ignore or be unaware about breast cancer information outside 1094 

your current knowledge. You make the decision that is right for you, based on all available 1095 

evidence and bearing in mind your values, priorities and lifestyle. However, you and your 1096 

loved ones may occasionally feel uncomfortable, because of differences between your 1097 

personal understanding and the advice from your healthcare professional, or because the 1098 

new information overturns opinions you held previously.  1099 

 1100 
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5) Satisfaction with Decision Making  1118 

This marker state refers to the level of satisfaction you feel about the decision-making 1119 

process and any decision that you and your healthcare provider have made about your 1120 

breast cancer testing and/or treatment. 1121 

Satisfaction with Decision Making – importance and utility rating 1122 

• What you experience or feel:  You may have the opportunity to provide input in your 1123 

breast-related healthcare decisions. You may feel content with the process and the actual 1124 

decision. 1125 

• Time Horizon: You may be content both immediately after information is presented to 1126 

you and within a few days of making any decision related to testing and/or treatment. 1127 

This feeling could disappear or change over time. 1128 

• Testing and Treatment: You may receive tests or treatments that are based on your 1129 

informed decisions. Your satisfaction with the decisions made by you and your healthcare 1130 

provider may affect the type and frequency of tests and/or treatments you undergo. 1131 

• Consequences:  You may be satisfied with your breast healthcare. You may have less 1132 

anxiety about your care and have a positive relationship with your healthcare provider. 1133 
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6) Confidence with Decision Making 1154 

This marker state refers to making a decision (with consultation from your doctor) about 1155 

your breast cancer-related healthcare with high confidence.  1156 

Confidence in Making Decisions – importance and utility rating 1157 

• What you experience or feel:  You may have the opportunity to provide input in your 1158 

breast cancer-related healthcare decisions. With high confidence in your decisions, you 1159 

may feel satisfied in the decision-making process. With little confidence, you may feel 1160 

dissatisfied. 1161 

• Time Horizon: You may start making breast cancer testing decisions weeks before your 1162 

first regular screening or diagnostic test. You may be confident from that point onward. 1163 

• Testing and Treatment: Your confidence in the decisions made by you (and your 1164 

healthcare professional) may affect the type and frequency of any screening or diagnostic 1165 

tests you may undergo. 1166 

• Consequences: Additionally, you may ignore or be unaware about breast cancer 1167 

information outside your current knowledge. Despite being confident, your decision may 1168 

be right or wrong for you. However, it is more likely to be right for you if you have 1169 

confidence in your decision. 1170 
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7) Abnormal Screening Results 1190 

This marker state refers to any abnormal screening mammography result that requires 1191 

you to be recalled for further diagnostic assessment. Your healthcare provider will 1192 

organise this follow up (recall).  1193 

Abnormal Screening Result – Importance & Utility Rating 1194 

• What you experience or feel:  When you are informed (in person, by phone or by letter) 1195 

that a suspicious abnormality has been identified on the screening mammogram you may 1196 

be concerned and anxious.  1197 

• Time Horizon: You will receive the results of your test and/or be recalled for further 1198 

assessment within 1-2 weeks of your screening mammogram being performed.  1199 

• Testing and Treatment: Further assessment may include additional imaging, and eventual 1200 

biopsy, and/or other testing; all of which may be performed by a specialist healthcare 1201 

professional in an assessment centre or hospital. If cancer is diagnosed, you will be 1202 

referred for treatment based upon the stage of your breast cancer, tumour biomarker 1203 

status, age, and your general health. You may also be treated for anxiety arising from the 1204 

disease. 1205 

• Consequences:  You and your loved ones may experience periods of stress and anxiety 1206 

because of uncertainty associated with being recalled and going through the experience 1207 

of additional assessment. Going to additional assessments may necessitate taking time off 1208 

work or other inconvenience. If the results suggest the possible presence of breast cancer 1209 

you will be advised to have additional testing, biopsy, and, if breast cancer is diagnosed, 1210 

treatment. If you have a biopsy, this may have physical side effects (see marker states 16, 1211 

18 and 19). You may feel relief if the assessment shows that the suspicious lesion turns 1212 

out not to be cancer. 1213 
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8) Recall for Assessment 1226 

This marker state refers to being recalled for further assessment due to abnormal 1227 

mammographic findings (or technically inadequate mages) at the screening examination. 1228 

Further assessment is needed to rule out or confirm breast cancer.  1229 

Recall for assessment – Importance & Utility Rating 1230 

What you experience or feel:   When you are informed (by phone and/or letter) that a suspicious 1231 

abnormality has been identified on the screening mammogram you may be concerned and 1232 

anxious. 1233 

Time Horizon: You will receive the results of your test and/or be recalled for further assessment 1234 

within 1-2 weeks of your screening mammogram being performed. 1235 

Testing and Treatment: Further assessment may include additional imaging, and eventual biopsy, 1236 

and/or other testing; all of which may be performed by a specialist healthcare professional in an 1237 

assessment centre or hospital. If cancer is diagnosed, you will be referred for treatment based 1238 

upon the stage of your breast cancer, tumour biomarker status, age, and your general health. You 1239 

may also be treated for anxiety arising from the disease. 1240 

Consequences:  You and your loved ones may experience periods of stress and anxiety because 1241 

of uncertainty associated with being recalled and going through the experience of additional 1242 

assessment. Going to additional assessments may necessitate taking time off work or other 1243 

inconvenience. If the results suggest the possible presence of breast cancer you will be advised to 1244 

have additional testing, biopsy, and, if breast cancer is diagnosed, treatment. If you have a biopsy, 1245 

this may have physical side effects (see marker states 16, 18 and 19). You may feel relief if the 1246 

assessment shows that the suspicious lesion turns out not to be cancer. 1247 
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9) False-Positive Screening Result  1260 

This marker state refers to the effects associated with having a screening mammogram 1261 

that caused a recall for further assessment and therefore led you to believe you might 1262 

have breast cancer when you do not.  1263 

False-Positive Screening Result– importance and utility rating 1264 

• What you experience or feel:   When you are informed (by phone and/or letter) that a 1265 

suspicious abnormality has been identified on the screening mammogram you may be 1266 

concerned and anxious. 1267 

• Time Horizon: You will receive the results of your test and/or be recalled for further 1268 

assessment within 1-2 weeks of your screening mammogram being performed. 1269 

• Testing and Treatment:  Further assessment may include additional imaging, and 1270 

eventual biopsy, and/or other testing; all of which may be performed by a specialist 1271 

healthcare professional in an assessment centre or hospital. If you have a biopsy, this may 1272 

have physical side effects (see marker states 16, 18 and 19). 1273 

• Consequences:  You and your loved ones may experience anxiety and resource use. When 1274 

you receive the result that there is no breast cancer on assessment, you may feel relief. 1275 
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10) Suspicious Indeterminate Calcifications in Mammography  1296 

This marker state refers to the state of having a diagnostic mammography result that 1297 

identifies calcifications, which might be suggestive of breast cancer.  1298 

Suspicious Indeterminate Calcifications in Mammography – Importance & Utility Rating 1299 

• What you experience or feel:  On your mammogram, a radiologist may detect 1300 

calcifications suspicious of breast cancer.  These radiological findings typically do not give 1301 

symptoms. You may experience anxiety about the uncertainty of your diagnosis. 1302 

• Time Horizon: You will receive the results of your test and/or be recalled for further 1303 

assessment within 1-2 weeks of your screening mammogram being performed. 1304 

• Testing and Treatment: Further assessment may include additional imaging, and eventual 1305 

biopsy, and/or other testing; all of which may be performed by a specialist healthcare 1306 

professional in an assessment centre or hospital. If you have a biopsy, this may have 1307 

physical side effects (see marker states 16, 18 and 19). Depending on whether breast 1308 

cancer is diagnosed, you may be advised to have treatment for breast cancer. 1309 

• Consequences:  You and your loved ones may experience anxiety after you have been 1310 

recalled for further assessment and during the time until the diagnosis is concluded and 1311 

the decision about whether or not to have treatment is agreed upon. 1312 
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11) False-Positive Biopsy Result 1332 

This marker state refers to the effects associated with having a biopsy result that led 1333 

you to believe you might have breast cancer when you do not.  1334 

False-Positive Biopsy Result – importance and utility rating 1335 

• What you experience or feel:  You think that you have breast cancer when in reality you 1336 

do not. You may experience intense anxiety, and consequent physical symptoms such as 1337 

sleeping problems, as a result of having to undergo a biopsy for a possible breast cancer. 1338 

After you realize that you were given a false positive diagnosis you may experience relief 1339 

and anger. 1340 

• Time Horizon: Times for identifying a false positive diagnosis vary according to the type 1341 

of lesion and the procedures at your breast cancer assessment centre or hospital. A false 1342 

positive diagnosis is likely to be identified within a few weeks of the biopsy. You may 1343 

experience anxiety (among other symptoms) during the time you believe you have breast 1344 

cancer. You may also continue to worry after being told that the result was inaccurate and 1345 

that you do not have breast cancer. 1346 

• Testing and Treatment: The biopsy may take place in a breast assessment centre or 1347 

hospital by a healthcare professional. Generally, false positive breast biopsies are very 1348 

rare. As a result of the false positive biopsy, you may undergo surgery and removal of 1349 

breast tissue. In very rare circumstances, your entire breast may be removed.   1350 

• Consequences:  If you are having surgery, you may experience swelling, soreness of the 1351 

skin or infection in the area of the tissue sample collection. You may experience 1352 

unnecessary cosmetic damage to your breast and/or loss of your breast as a result of any 1353 

surgery. You and your loved ones may experience anxiety and may feel frustrated due to 1354 

unnecessary resource use. 1355 
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12) Breast Cancer Detection  1368 

This marker state refers to the correct diagnosis of breast cancer after a positive 1369 

mammogram followed by further diagnostic assessment and tests.  1370 

Breast Cancer Detection – Importance & Utility Rating 1371 

• What you experience or feel: When you are told you have breast cancer, you may 1372 

experience considerable anxiety, which in turn may cause physical symptoms such as 1373 

sleeping problems. However, you may feel relieved if your breast cancer was detected in 1374 

an early stage. You may experience considerable uncertainty about whether your cancer 1375 

is likely to develop and requires treatment. 1376 

• Time Horizon: The diagnosis of breast cancer is confirmed at the end of the assessment 1377 

process. This includes full histopathological assessment of the tissue that has been 1378 

removed from your breast.  The whole process may take 1 to 4 weeks from obtaining the 1379 

results of your screening mammogram. You may begin to experience emotional 1380 

symptoms after receiving your screening result, indicating the possibility that you may 1381 

have breast cancer. 1382 

• Testing and Treatment: After confirmation of breast cancer, your diagnosis and treatment 1383 

options may be discussed by a multidisciplinary team. You may be referred for further 1384 

diagnostic testing to determine the extent of the cancer in your body. The 1385 

multidisciplinary team may propose a targeted treatment which may vary according to 1386 

the stage of your breast cancer, tumour biomarker status, age and your general health. 1387 

• Consequences:  During the time that your treatment plan is being formulated by the 1388 

multidisciplinary team you may feel additional stress and anxiety.  1389 
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13) Breast Cancer Stage 1404 

This marker state refers to the state of having any stage of breast cancer. An early stage 1405 

indicates that the breast tumour is relatively small and has not spread to other parts of 1406 

the body. This means that you may be offered less aggressive treatment and may have 1407 

a better prognosis.  A later stage indicates that the breast cancer has reached a greater 1408 

size and/or has spread to regional lymph nodes or to other parts of the body. This 1409 

usually requires more aggressive treatment and is associated with a worse prognosis.  1410 

In addition to tumour size and extent, prognosis and treatment will also depend on the 1411 

characteristics of the tumour including the histological grade and the biomarker status.  1412 

Breast Cancer Stage – Importance & Utility Rating 1413 

• What you experience or feel:  When you are told you have breast cancer, you may 1414 

experience considerable anxiety, which in turn may cause physical symptoms such as 1415 

sleeping problems.  Due to presence of a breast cancer, you may also experience 1416 

symptoms such as breast skin thickening, changes to breast size, shape or appearance or 1417 

nipple discharge.  If the cancer has spread to other parts of the body you may feel a lump 1418 

under your arm or symptoms referable to body sites involved by tumour. These symptoms 1419 

may not be present at all and if present may vary in intensity.  If you have early stage 1420 

breast cancer you may experience relief that it is been detected early. 1421 

• Time Horizon: The amount of time it takes for a cancer to go from an early to a late stage 1422 

varies from months to years. 1423 

• Testing and Treatment: A sample of your breast tissue may be removed with a needle to 1424 

make a diagnosis of your breast cancer (please see marker states 16, 18 and 19). Further 1425 

testing such as ultrasound, bone scan, computerised tomography, MRI and/or a PET scan 1426 

(positron emission tomography) may be performed to assess the stage of your breast 1427 

cancer. You will be referred for treatment based upon the results of the tests. Treatment 1428 

will vary according to stage of your breast cancer, tumour biomarker status, age, and your 1429 

general health. 1430 

• Consequences:  Your breast cancer may shorten your life. Breast cancer detected at an 1431 

early stage will be more likely to be cured than breast cancer detected at a late stage. You 1432 

and your loved ones may experience anxiety. 1433 
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14) Determination of Tumour Biomarker Status in Biopsy  1440 

The biomarker status of a tumour refers to the expression or otherwise of certain 1441 

proteins by the the tumour.  Expression of these features by a breast tumour predicts 1442 

how the tumour may behave and more specifically how it might respond to specific 1443 

treatment. The most important tumour biomarkers are expression of 1444 

estrogen/progesterone hormone receptors and the HER2 (human epidermal growth 1445 

factor receptor 2) oncogene. Some centres also assess the Ki67 index of the tumour to 1446 

see how fast it is growing and to assist decision making regarding the need for 1447 

chemotherapy.  1448 

Determination of Tumour Biomarker Status – importance and utility rating 1449 

• What you experience or feel:  You do not feel the expression of a tumour biomarker. You 1450 

may experience relief if your biomarker status suggests a relatively good prognosis or if 1451 

the biomarker status allows a targeted therapy directed against the tumour. However, 1452 

you might be concerned if the biomarker suggests a possibly worse outcome. 1453 

• Time Horizon: You will receive results of testing for the tumour biomarker within 1454 

approximately 10 days of the biopsy procedure. 1455 

• Testing and Treatment: Your biomarker status will be determined using 1456 

immunohistochemical and in situ hybridization techniques. The tests are performed in a 1457 

histopathology laboratory.  A multidisciplinary team will discuss your treatment options. 1458 

The presence of certain biomarkers in a breast cancer will have an impact on the type of 1459 

treatment that you will be offered. Expression of estrogen/progesterone receptors 1460 

suggests you may benefit from endocrine therapy. Expression of HER2 suggests you may 1461 

benefit from anti-HER2 therapy. If none of the biomarkers is expressed you may benefit 1462 

from an alternative type of chemotherapy. 1463 

• Consequences:  You may experience anxiety in the time between having a biopsy 1464 

performed and receiving results of your biomarker status. The results will have an impact 1465 

on the type of treatment you receive. They also influence your chances of being cured of 1466 

breast cancer. 1467 
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15) Interval Breast Cancer  1476 

This marker state refers to having a diagnostic test correctly identify a cancer after you 1477 

have had a screening test, with or without further assessment, which was negative for 1478 

malignancy, either:  before the next invitation to screening; or within a time period 1479 

equal to the screening interval after you have reached the upper age limit for screening. 1480 

Interval Cancer – Importance & Utility Rating 1481 

• What you experience or feel: When you are told you have breast cancer, you may 1482 

experience considerable anxiety, which in turn may cause physical symptoms such as 1483 

sleeping problems. You may feel relieved if your breast cancer was detected in an early 1484 

stage.  Due to the presence of breast cancer you may experience symptoms such as a 1485 

breast lump, nipple discharge, skin thickening or a change in the size, shape or appearance 1486 

of your breast. You may also feel concern that your tumour may have been present at the 1487 

time of screening and was not detected.  1488 

• Time Horizon: This tumor may have become symptomatic in the period of time since your 1489 

prior screening examination. The methods of assessment used to identify the tumor and 1490 

confirm the diagnosis, including the time taken, are outlined in marker states 16, 18, 19, 1491 

20, 21 and 22 above.  1492 

• Testing and Treatment: Following the mammogram, additional mammographic views, 1493 

ultrasound, MRI and/or contrast enhanced mammography (CESM) may be performed for 1494 

further assessment of your breast. This will be carried out in a hospital or in a breast 1495 

centre. Treatment will vary according to the stage of your breast cancer, tumour 1496 

biomarker status, age, and your general health.  1497 

• Consequences: Since the tumor was not visible at prior screening it might be fast growing 1498 

and biologically more likely to spread. However, it is possible that your tumour is still at 1499 

an early stage. Your breast cancer may shorten your life. Breast cancer detected at an 1500 

early stage will be more likely to be cured than breast cancer detected at a late stage. You 1501 

and your loved ones may experience anxiety. 1502 
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16) Over-diagnosis and Over-treatment  1512 

In screening, it is possible to diagnose a breast cancer which is so slow-growing that it 1513 

would never have been diagnosed in a person’s lifetime if the person had not been 1514 

screened. The scientific term for breast cancer that would have not been diagnosed 1515 

without screening is “over-diagnosis” of cancer. We cannot tell which cancers are of this 1516 

type, however. Because it is unknown which cancers are over-diagnosed, treatment is 1517 

the same as if it was not over-diagnosed. This is referred to as over-treatment. An over-1518 

diagnosed cancer is likely to be detected at an early stage. 1519 

Over-diagnosis and over-treatment – Importance & Utility Rating 1520 

• What you experience or feel:  When you are told you have breast cancer, you may 1521 

experience considerable anxiety, which in turn may cause physical symptoms such as 1522 

sleeping problems. However, you may feel relieved if your breast cancer was detected in 1523 

an early stage. You may experience considerable uncertainty about whether your cancer 1524 

is likely to develop and requires treatment. 1525 

• Time Horizon: The time between receiving the diagnosis due to a recall from screening 1526 

and receiving treatment is the same whether or not the cancer is over-diagnosed. If 1527 

treatment is confined to local therapy, it is completed in 6-8 weeks. Other therapy, such 1528 

as hormone therapy can last several years. If you had not participated in screening, you 1529 

would have remained unaware of the cancer and free of symptoms throughout your 1530 

normal lifetime. 1531 

• Testing and Treatment: The screening mammography is performed in a breast screening 1532 

centre by a healthcare professional. Due to suspicious findings on your mammogram, you 1533 

will be called for further assessment at a breast cancer assessment centre or a hospital. 1534 

Detection of the cancer will not be beneficial to your health because your tumour is of no 1535 

clinical importance. You will be referred for treatment based upon the results of the 1536 

assessment. Treatment will vary according to stage of your breast cancer, tumour 1537 

biomarker status, age, and your general health. 1538 

• Consequences:  Any treatment you receive may have side effects (described in other 1539 

marker states). You will have to return to your healthcare professional for additional 1540 

diagnostic testing and treatment. You and your loved ones may experience anxiety and 1541 

costs compared to if the breast cancer had never been diagnosed. 1542 
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17) False-Negative Screening Result  1548 

This marker state refers to receiving a negative screening result (no breast cancer) when 1549 

you actually have a breast cancer. This is called a false negative screening result. Not all 1550 

women become aware that they had a false negative screening result. This marker state 1551 

describes when they do become aware after subsequent diagnosis. 1552 

False Negative Screening Result – importance and utility rating 1553 

• What you feel or experience:  When you find out that you did have breast cancer and it 1554 

was missed, you are likely to feel anger, fear, and anxiety. 1555 

• Time Horizon: It may take months to years before you find out that you did have breast 1556 

cancer when you were told you did not. 1557 

• Testing and Treatment: Following the discovery of your breast cancer later on, you may 1558 

have to undergo treatment that is more intense than if the cancer had been detected right 1559 

away, as the cancer may have developed to a more advanced stage.  1560 

• Consequences:  The consequences of late detection of a slow growing breast cancer will 1561 

probably be not substantial with respect to treatment and prognosis. However, if the 1562 

breast cancer has grown, your predicted outcome is likely worse than if it had been 1563 

diagnosed at the screen. Survival from breast cancer that has a false-negative diagnosis 1564 

may be worse compared to women with screen-detected breast cancer, but comparable 1565 

to women who do not attend screening. 1566 
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18) Radiation Exposure from Mammograms & Other Assessments Using 1583 

Radiation 1584 

This marker state refers to being exposed to any dose of radiation from undergoing a 1585 

mammographic examination and any other related assessments only. It does not refer 1586 

to therapeutic radiation. 1587 

Radiation Exposure from Mammograms & Other Assessments Using Radiation – 1588 

Importance & Utility Rating 1589 

• What you experience or feel: You do not feel the radiation itself. However, you may be 1590 

anxious if you are not aware that the radiation dose is low or if you feel concerned at the 1591 

prospect of any radiation dose associated with the examination.  1592 

• Time Horizon: Considering the low doses of radiation, no short-acting effects occur. In 1593 

extremely rare cases, exposure to radiation may induce cancer in your breast. This may 1594 

take many years. 1595 

• Testing and Treatment: You will be brought to a mammography device so images of your 1596 

breast can be taken. Your breast will be placed on a plate and compressed to have a 1597 

mammogram. Compression is needed to flatten the breast which will keep the radiation 1598 

dose as low as is reasonably achievable.  1599 

• Consequences:  Exposing your breast to radiation may induce cancer in the breast tissue. 1600 

The scale of the harm is extremely small and difficult to quantify. It will increase with the 1601 

number of mammograms over a lifetime. 1602 

 1603 

 1604 

 1605 

 1606 

 1607 

 1608 

 1609 

 1610 

 1611 

 1612 

 1613 

 1614 

 1615 

 1616 

 1617 



Master’s Thesis – T. Baldeh; McMaster University – Public Health 

68 
 

19) Provision of Surgical Therapy 1618 

This marker state refers to the state of undergoing surgery to the breast or axilla. This 1619 

includes breast conserving surgery (removal of a breast lump with a rim of surrounding 1620 

tissue), mastectomy (complete removal of your breast), open biopsy (removal of a small 1621 

piece of tissue from your breast for diagnosis) and axillary surgery (removal of one or 1622 

more lymph nodes, including the sentinel lymph node).  It does not refer to any 1623 

combination therapy. 1624 

Provision of Surgical Therapy – Importance & Utility Rating 1625 

• What you experience or feel:  You may experience anxiety and fear because of the 1626 

procedure that will be performed. If breast conserving surgery (lumpectomy or 1627 

quadrantectomy) or mastectomy is performed, you may experience loss of part or all of 1628 

your breast and that may have an influence on your physical and psychological well-being. 1629 

Preparation for surgery may involve other examinations and tests. 1630 

• Time Horizon: Surgery will be planned and scheduled. It may take weeks (or months if you 1631 

receive chemotherapy prior to surgery) before the surgery is performed. The time taken 1632 

for the operation will vary depending on the type of surgery and will be longer if you 1633 

undergo reconstructive surgery at the same time.  1634 

• Testing and Treatment: All surgeries will be performed in an operating room. For breast 1635 

conserving surgery or a mastectomy, you will be given general anesthesia, so you will be 1636 

asleep. During the surgery, 1-2 incisions may be made in your breast. Some of your breast 1637 

tissue (or entire breast) and, lymph nodes, and/or chest muscle may be removed 1638 

depending on the type and stage of your cancer. This will be discussed with you by your 1639 

surgeon before surgery. Following surgery, a histopathologist will examine the breast and 1640 

axillary tissue that has been removed to analyze the tumour with regard to size, grade, 1641 

type etc. The histopathologist will also examine the lymph nodes to see if the tumour has 1642 

spread to these. 1643 

• Consequences:  After the procedure, you may experience bruising, infection, haematoma, 1644 

and/or tenderness of the breast. In rare cases, you may experience collapse of the lung. 1645 

Additionally, you may have discomfort, inconvenience, embarrassment, and reduced self-1646 

esteem because of the loss of all or part of your breast, although this may be mitigated by 1647 

reconstructive surgery. 1648 
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20) Mastectomy 1654 

This marker state refers to having any type of mastectomy performed. This is usually 1655 

accompanied by removal of one or more axillary lymph nodes.  1656 

Mastectomy – Importance & Utility Rating 1657 

• What you experience or feel:  Before surgery you may be anxious and afraid. After 1658 

surgery, you may experience pain. You may be concerned about the loss of your breast 1659 

and how it will appear to other people. 1660 

• Time Horizon: The procedure takes approximately 2 - 3 hours. It may take longer if 1661 

reconstruction of your breast is included as part of the surgical procedure. You will be 1662 

admitted to a hospital and stay for approximately 1- 3 days if there are no complications. 1663 

The remainder of your recovery may take place in your home. Your discomfort will 1664 

disappear over the next weeks. 1665 

• Testing and Treatment: Your mastectomy will be performed by a breast surgeon or 1666 

senologist at a hospital. You will be put under general anesthesia, so you will be asleep. 1667 

During the surgery, a cut will be made into your breast and armpit (axilla), according to 1668 

your pre-surgical discussion with your breast surgeon or senologist. Axillary lymph nodes 1669 

will likely be removed in addition to your breast. 1670 

• Consequences:  The planning of the procedure may make you feel anxious. After the 1671 

procedure, you may experience pain related to the wound, bruising and breast 1672 

tenderness. Occasionally you may experience infection, haematoma, and rarely lung 1673 

collapse. You will not be able to conduct physical exercise or heavy lifting for a few weeks 1674 

after the surgery. Additionally, you may have long-term discomfort, inconvenience, 1675 

embarrassment, expenses, and reduced self-esteem for cosmetic reasons, although this 1676 

may be mitigated by reconstructive surgery. 1677 
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21) Provision of Medical Therapy 1690 

This marker state refers to the state of receiving medical therapy for breast cancer 1691 

treatment. This includes, but is not limited to chemotherapy or hormonal therapy. 1692 

Counselling and psychological evaluation may be provided to support the psychological 1693 

burden of breast cancer.  1694 

Provision of Medical Therapy – Importance & Utility Rating 1695 

• What you experience or feel:  During the course of the treatment you may experience 1696 

anxiety, fear, or a feeling or sense of confusion. 1697 

• Time Horizon: You may begin treatment as early as within one week of diagnosis. The 1698 

duration of your treatment will vary according to the type of treatment you are receiving. 1699 

• Testing and Treatment: Medical treatments may include pills, injections and infusions. 1700 

More invasive or aggressive treatments will take place in your breast cancer centre or 1701 

hospital. You may be referred to a psychiatrist for evaluation or psychotherapy in 1702 

combination with your medical therapy. 1703 

• Consequences:  During the course of treatment, you may have to visit your healthcare 1704 

professional frequently. Medications and various forms of treatment may cause side 1705 

effects (described in other health marker states). 1706 
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22) Provision of Radiotherapy 1726 

This marker state refers to the state of receiving radiotherapy after surgery to reduce 1727 

the risk of local breast cancer recurrence. This includes, but is not limited to external 1728 

beam breast radiation, internal breast radiation, or brachytherapy. It does not refer to 1729 

any combination therapy. 1730 

Provision of Radiotherapy – Importance & Utility Rating 1731 

• What you experience or feel:  You may experience feelings of anxiety when you undergo 1732 

radiotherapy. Additionally, you may experience fatigue, or skin irritation at the site of 1733 

radiotherapy. 1734 

• Time Horizon: You may experience symptoms within hours of exposure. However, 1735 

generally the amount of time between radiation and the onset of radiation exposure 1736 

symptoms is dependent upon how much radiation you have been exposed to. Symptoms 1737 

may occur months or even years after the treatment. 1738 

• Testing and Treatment: You will visit a radiotherapy clinic for your radiotherapy. During 1739 

each session of treatment, you will lie under a machine that applies radiation to your 1740 

breast to kill cancerous cells, potentially still present after surgery.  1741 

• Consequences:  From hours to years after receiving radiotherapy at your breast, you may 1742 

experience infections, itchiness, bone weakening, skin cancer, and low blood pressure 1743 

after radiation exposure. Additionally, very few women may develop lung symptoms such 1744 

as breathlessness, cardiovascular disease as a result of cumulative radiation exposure to 1745 

the left breast or have a small risk of other cancers. 1746 
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23) Provision of Chemotherapy 1762 

This marker state refers to the state of receiving chemotherapy alone.   1763 

Provision of Chemotherapy – Importance & Utility Rating 1764 

• What you experience or feel:  During the course of the treatment you may experience 1765 

fatigue, pain, hair loss, mouth and throat sores, diarrhea, nausea, vomiting, constipation, 1766 

bleeding, infections and nervous system effects such as numbness or tingling. The severity 1767 

of your symptoms may vary from very little to severe. 1768 

• Time Horizon: Each individual chemotherapy treatment may last up to 3 or 4 hours. You 1769 

may experience nausea and vomiting within a few hours of every chemotherapy 1770 

treatment. Other symptoms may occur within days to months. 1771 

• Testing and Treatment: For oral chemotherapy, you can take the medication yourself at 1772 

home. If you are receiving intravenous therapy you will be given the drug through a needle 1773 

inserted into one of your veins. This type of chemotherapy is normally performed in your 1774 

healthcare professional's clinic. You will have physical examinations and blood samples 1775 

taken. You may also have further radiological tests to assess response to treatment. If you 1776 

suffer a complication, e.g. an infection, you will receive treatment for it. 1777 

• Consequences:  During the course of treatment, you may have to visit your healthcare 1778 

professional frequently and your quality of life may decrease. You may experience anxiety. 1779 

Rarely you may suffer permanent impairment from a complication of treatment. 1780 
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24) Other-Cause Mortality  1798 

This marker state refers to the state of being dead due to factors unrelated to your 1799 

breast cancer. It does not refer to the process of dying or outcomes that precede it (e.g. 1800 

the breathlessness related to it or pain). 1801 

Other Cause Mortality – Importance & Utility Rating 1802 

• What you experience or feel:  You are dead and feel no pain. You may experience 1803 

symptoms prior to dying from causes other than breast cancer but you do not feel those 1804 

when you are dead. 1805 

• Time Horizon: Before you die, you experience other states of disease of varying duration. 1806 

• Testing and Treatment: Tests and treatment will have ceased. 1807 

• Consequences:  You lose your vital bodily and mental functions, ending your life. 1808 
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CHAPTER 3: Conclusion 1905 

In this work we developed health marker state descriptors with a real 1906 

guideline panel, used them for health utility rating with the panel, and analyzed 1907 

panel feedback on the entire process. We also analyzed the health utility ratings 1908 

resulting from use of the health marker state descriptors. 1909 

This work is part of an ongoing effort to further develop the GRADE 1910 

approach, thereby improving guideline development methods [1]. The results from 1911 

this study will inform methods used by guideline developers to synthesize evidence 1912 

and improve transparency of guideline development methods.   1913 

3.1 Summary of Findings 1914 

We used our template to develop 21 health marker state descriptors in the 1915 

context of guideline development. Each health marker state was successfully used 1916 

in combination with a VAS to conduct a health utility assessment with guideline 1917 

panel members. 1918 

Lack of sufficient training on health marker state descriptor development 1919 

methods and the GRADE approach was a barrier to the panel’s participation in 1920 

development, which was initially low. Once participation increased, online 1921 

feedback and in-person feedback were effective and easy methods for refining 1922 

outcome-specific content during development. This is consistent with findings that 1923 
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online collaboration tools are useful for facilitating groupwork and have become 1924 

common in guideline development [2, 3]. 1925 

The panel experienced challenges rating health utility using a VAS, and error 1926 

was identified in the health utility rating exercise. This is inconsistent with research 1927 

on utility scaling methods that deem it to be an easy and acceptable technique [4-1928 

6]. Therefore, we attributed the difficulties to contextual bias, poor survey 1929 

instructions, or methodological issues during outcome generation (which occurred 1930 

prior to the study). 1931 

Overall, panel members thought our presentation for describing health 1932 

outcomes was most useful for harmonizing understanding of the outcomes among 1933 

panel members and improving transparency of guideline methods. Most panel 1934 

members supported Llewellyn-Thomas’ proposal that outcome descriptors should 1935 

be tailored to facilitate use by end-users [7]. Interestingly, opinions on the 1936 

descriptor attributes, such as appropriate balance of wording, reading level, and 1937 

emotional sensitivity for end-users, were varied among panel members. Our 1938 

preference is that simple descriptions should be used that provide a common 1939 

language for those providing health care and those receiving that care. Currently, 1940 

there are no logical reasons to use a different language for different people. Using 1941 

a common language will reduce the probability that misunderstandings will occur. 1942 

 1943 

 1944 
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3.2 Implications 1945 

Guidance on best methods for standardizing outcome descriptors has been 1946 

lacking, particularly as it relates to guideline development. Previous research on 1947 

health marker state descriptors revealed that short bulleted or table formats were 1948 

best for presenting health outcomes to patients [8, 9]. This study builds upon prior 1949 

work by further developing the short-bulleted format and informing best practice for 1950 

development and use of health marker state descriptors during guideline 1951 

development. 1952 

Our results suggest that health marker state development is most efficient 1953 

when developers work with a multidisciplinary subgroup of guideline panel 1954 

members at each stage. Panel input should be collected through a few rounds of 1955 

online or in person feedback. To prepare panel members for the feedback process, 1956 

they should be trained on health marker state descriptor development methods 1957 

prior to development. Most guideline panels are trained on guideline development 1958 

methods by the guideline organization and so we expect implementation of health 1959 

marker state descriptor training to be relatively easy [3]. Our findings also suggest 1960 

that changes should be made to GRADE training to facilitate better understanding 1961 

and execution of outcome generation and importance rating exercises, which are 1962 

crucial for health marker state descriptor development and overall guideline 1963 

development [10]. 1964 
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In addition to the internal guideline development uses for our health marker 1965 

state descriptors, the ECIBC breast guideline health marker state descriptors will 1966 

be published on the ECIBC web platform to improve guideline transparency for 1967 

guideline end-users. There may also be clinical and research applications for 1968 

published health marker state descriptors. We believe that health care providers 1969 

might be able to use health marker state descriptors to inform shared decision-1970 

making with healthcare recipients. Health marker state descriptors might also be 1971 

used to present health outcomes in the context of research. This may of interest to 1972 

research groups such as COMET, who may wish to use the results of this study to 1973 

improve development and presentation of outcome sets [11].  1974 

3.3 Limitations and Strengths of Work 1975 

One of the major challenges in this study was the timing of health marker 1976 

state descriptors development relative to the progress of guideline development. 1977 

We identified heterogeneity in outcome definitions after the GDG had already rated 1978 

outcome importance. The timing of development may have caused confusion 1979 

about the need and purpose of health marker state descriptors in the guideline 1980 

development process, although the development need resulted from disagreement 1981 

during that rating exercise. Furthermore, health marker state descriptor 1982 

development occurred in the context of only the European breast cancer screening 1983 

and diagnosis guideline, which limits our generalization to other panels and 1984 

healthcare topics. Finally, this study had a small sample size all together, and the 1985 

response rate of the online utility ratings surveys in this study was poor. The 1986 
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relatively small number of pairwise comparisons for each health outcome reduced 1987 

the statistical power of our analyses. 1988 

A strength of this study is that all data was collected from a real-life guideline 1989 

panel, which is rare among published literature on outcome descriptions. By 1990 

conducting this case study in the context of a real guideline panel, our results can 1991 

be used to inform outcome descriptor standardization efforts for guideline 1992 

development, where we originally identified the problem of heterogeneity. We also 1993 

carefully planned health marker state descriptor development methods and 1994 

interaction with GDG members to capture reliable panel feedback at each stage of 1995 

health marker state descriptor development. Collectively, our planning and 1996 

analysis ensure that the results from this study can be used to inform all stages of 1997 

health marker state descriptor development. 1998 

3.4 Further Research 1999 

The primary goal of future research efforts should be to further develop the 2000 

format of health marker state descriptors to maximize usefulness to guideline 2001 

developers and end-users.  2002 

In this study we were unable to draw conclusions regarding health marker 2003 

state descriptor attributes, such as appropriate balance of wording, reading level, 2004 

and emotional sensitivity. Collectively, it is likely that these attributes will influence 2005 

usefulness of health marker state descriptors, as proposed by Llewellyn-Thomas 2006 

[7]. Therefore, these attributes are issues that by be investigated further by 2007 
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researchers. Special emphasis should be put on investigating these issues in the 2008 

context of healthcare guidelines. 2009 

 To maximize usefulness of health marker state descriptors for guideline 2010 

developers and end-users, researchers first must assess how those populations 2011 

might use them. This study examined the internal use of health marker state 2012 

descriptors by guideline developers. Therefore, future research efforts should 2013 

expand upon our work and investigate how healthcare professionals and 2014 

healthcare recipients might use health marker state descriptors as end-users.  2015 

Given that health outcomes are used in fields of work other than guidelines 2016 

(e.g. research, policy, etc.), we suspect that health marker state descriptors can be 2017 

used for more than developing guidelines [11, 12]. Other research efforts might 2018 

focus on how health marker state descriptors might be adapted for use for other 2019 

purposes and populations including but not limited to research, and education.  2020 

Researchers should also concentrate efforts on determining the reliability of 2021 

the VAS when health marker state descriptors are used, because we were unable 2022 

draw meaningful conclusions about this due to limited statistical power. Such 2023 

research should include healthcare recipients who may not have medical 2024 

knowledge or experience with illness, since health status has been shown to 2025 

influence outcome utility ratings  [13].  2026 

 2027 
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3.5 Final remarks 2028 

The work in this thesis further developed methods for standardizing health 2029 

outcome descriptors. It provides guidance on how to develop health marker state 2030 

descriptors and use them for outcome health utility assessment in the context of 2031 

guideline development. 2032 
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