
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

Graves' opthalmopathy through the eyes of the patient assessment of health-
related quality of life

Terwee, C.B.

Publication date
2000
Document Version
Final published version

Link to publication

Citation for published version (APA):
Terwee, C. B. (2000). Graves' opthalmopathy through the eyes of the patient assessment of
health-related quality of life. [Thesis, fully internal, Universiteit van Amsterdam]. Thela Thesis.

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:26 May 2023

https://dare.uva.nl/personal/pure/en/publications/graves-opthalmopathy-through-the-eyes-of-the-patient-assessment-of-healthrelated-quality-of-life(2ae99597-754d-4ae2-a2ca-7aaa8b313927).html


Graves''  ophthalmopathy 
throughh the eyes of the patient 

Assessmentt  of health-related quality of lif e 

Carolinee Terwee 



Graves''  ophthalmopathy through the eyes of the patient 

Assessmentt  of health-realted quality of lif e 



Graves'' ophthalmopathy through the eyes of the patient. Assessment of health-related 
qualityy of life. 

©© C.B. Terwee, Almere, the Netherlands, 2000 

ISBNN 90-9014267-3 

Coverr : Lydie Zwikker 

Printed:: Thela Thesis, Amsterdam, the Netherlands 

Thiss thesis was prepared at the Department of Clinical Epidemiology and Biostatistics, 

Academicc Medical Center, University of Amsterdam. 

Thiss thesis was partially supported by a grant from the Dutch Sikness Fund Council 

("Fondss Ontwikkelingsgeneeskunde"), Amstelveen, the Netherlands. Grant OG 94/038. 

Financiall  support from the Department of Clinical Epidemiology and Biostatistics, the 

Amsterdamm Thyroid Club, the University of Amsterdam, Merck Nederland B.V., 

Tramedicoo B.V., Nourypharma (Organon) B.V., and Wil Terwee for the printing of this 

thesiss is gratefully acknowledged. 



Graves''  ophthalmopathy through the eyes of the patient 

Assessmentt  of health-related quality of lif e 

ACADEMISCHH PROEFSCHRIFT 

terr verkrijging van de graad van doctor 

aann de Universiteit van Amsterdam 

opp gezag van de Rector Magnificus 

prof.. dr. JJ.M. Franse 

tenn overstaan van een door het college van promoties ingestelde commissie, 

inn het openbaar te verdedigen in de Aula der Universiteit 

opp woensdag 13 december 2000, te 12.00 uur 

door r 

Carolinee Barbara Terwee 

geborenn te Losser 



Promotiecommissie e 

Promotores s 

Prof.. dr. W.M. Wiersinga 

Prof.. dr. P.M.M. Bossuyt 

Co-promotores s 

Dr.. F.W. Dekker 

Dr.. M.F. Prummel 

Overigee leden 

Prof.. dr. GJ. Bonsel, Universiteit van Amsterdam 

Prof.. dr. J.P. Vandenbroucke, Rijksuniversiteit Leiden 

Proff  dr. P. Kendall-Taylor, University of Newcasde, United Kingdom 

Prof.. dr. H.R. Buller, Universiteit van Amsterdam 

Dr.. M.Ph. Mourits, Universiteit Utrecht 

Prof.. dr. M.D. de Smet, Universiteit van Amsterdam 

Faculteitt der Geneeskunde 



BehindBehind the eyes there is the brain. 

BehindBehind the brain there is the soul. 

So,So, to understand the eyes, 

wewe need to understand the soul. 

Vri jj  naar Plato, Charmides 156d-157a 
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Generall  introduction 

Introduction n 

"Puffyy eyes ruin your life".. .was the title of a newspaper article from 1997. In this article 

aa woman described her experiences suffering from Graves' ophthalmopathy (GO): "From 

aa beautiful young woman I changed into a "creep" who stared at people pop-eyed. 

Childrenn backed away, adults nudged one another. Having a squint made me quit my 

hobbiess and make mistakes at work". 

Inn this thesis, GO is seen through the eyes of the patient. The emphasis lies on the 

assessmentt of health-related quality of life in terms of physical and psychosocial 

functioningg as experienced by the patients themselves. 

Graves'' ophthalmopathy (GO) 

Description n 
GOO is an inflammatory autoimmune eye disease, also called Graves' orbitopathy or 

thyroidd eye disease. The disease affects 10-25% of patients who suffer from an overactive 

thyroidd gland (Graves' hyperthyroidism).1'2 GO symptoms result from an infiltration of 

inflammatoryy modulating cells in the tissues behind the eyeball, especially in the 

extraocularr muscles. These cells tend to cause considerable swelling of the muscles and 

thee surrounding tissues, causing an increase in volume and pressure within the orbit. As 

thee orbit consists mostly of bony walls it cannot compensate for the increased contents 

andd as a result the eyeballs are pushed outward (proptosis). In addition, because the 

muscless are inflamed the eyes become red and irritable and the eyelids become puffy. 

Patientss can experience pain behind the eyes, excessive tearing, photophobia (light 
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Chapterr 1 

intolerance)) and a gritty sensation over the cornea. Eyelid swelling and proptosis can have 

aa profound effect on appearance. Dysfunction of the eye muscles can cause problems with 

eyee movements (restricted range of vision) and double vision, hampering daily activities 

suchh as driving and reading. In severe cases, the optic nerves can become compressed, 

causingg sight loss.1'2 

Epidemiology y 

Inn almost all patients with Graves' hyperthyroidism some signs of ophthalmopathy can 

bee found, and in almost all patients with GO signs of autoimmune thyroid disease can be 

found.33 Clinically manifest ophthalmopathy however is present in only 10-25% of patients 

withh Graves' hyperthyroidism. The disease primarily affects women (female:male ratio 5:1) 

inn the prime of their lives (20-50 years of age).1 The estimated annual incidence for GO 

iss 0.05-0.13%o, yielding 300-800 new ophthalmopathy patients per year in The 

Netherlands.3 3 

Natura ll  course and treatment of GO 

Thee natural course of GO is best described by Rundle's curve (Figure l).4 The orbital 

diseasee starts with a dynamic period of active inflammation in which there is pain, redness 

andd swelling of the eyelids. During this active phase the disease gets worse until a plateau 

iss reached in which the disease is at his worst stage. Then a slow decrease in severity 

followss until a stable end-stage is reached: the inactive phase. In the inactive phase the 

inflammationn is extinguished. Although the shape covers the course in most patients, the 

timee axis of the Rundle's curve shows high individual variability: It can take some months 

too 5 years to arive at the static phase.1 

Diseasee activity, defined as the position on the time axis of the Rundle's curve, should be 

distinguishedd from disease severity. As shown in Figure 1, the same degree of severity can 

bee present in active or inactive disease. However, in the stable phase of disease, eye 

changess are permanent and will not regress or progress spontaneously.5 

Duringg the active phase patients can be treated by immunosuppressive treatments such 

ass corticosteroids or radiotherapy to prevent progression to more severe disease and to 

shortenn the active phase of disease by extinguishing the inflammatory process. Inactive 

patientss do not benefit from immunosuppressive treatments. They can be treated with 

functionall  and cosmetic corrective surgery. Often more operations are necessary to 

achievee visual and/or cosmetic improvement.6 
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S e v e r i tyy G O 

i nn a c t i v e p h a se 

TT im e ». 

Figuree 1. Rundle's curve4 

Classificationn of symptoms and signs 

Thee main clinical features of GO can be classified using the NOSPECS classification, 

developedd by Werner in 1977, and modified several times (Table l).7 

NOO (classes 0 an 1) refers to ophthalmopathy with only mild upper eyelid retraction and 

lidd lag on downward gaze, causing the characteristic startled appearance of GO. It may 

alsoo cause other symptoms such as ocular discomfort, photophobia (light intolerance) and 

excessivee tearing. SPECS (class 2-6) represents five aspects of clinically manifest orbital 

pathology.. Class 2 refers to soft tissue involvement, particularly swollen eyelids, and 

rednesss and edema of the conjunctiva. Class 3 indicates proptosis (forward displacement 

off  the globe). Class 4 refers to impairment in eye muscle motility, limiting the visual field 

andd leading to double vision when the impairment is asymmetrical. Class 5 refers to 

corneall  irritation. This can often be relieved by application of eye drops, is fherefore not 

consideredd to be a sign of the severity of the ophthalmopathy. Class 6 refers to sight loss 

duee to optic nerve compression. 

Thee NOSPECS classification is considered a useful memory aid for the clinical 

examinationn of the orbital changes in GO. It has also been used as a summary measure 

off  disease severity e.g. to determine response to treatment.8 In that case, a Total Eye Score 

wass calculated by multiplying each class of the NOSPECS classification (except class 1 

andd 5) with its grade of severity (0=0; a=l; b=2; c=3), yielding a maximum total score of 

455 points. This approach however has been abandoned because different characteristics 

cann change in either direction (e.g. improved proptosis but worsened diplopia), and the 

weightingss used to calculate the Total Eye Score are not evidence-based.9'10 
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Tablee 1 Modified NOSPECS classification.2 

Classs Grade Suggestion for grading 

0 0 

1 1 

2 2 

0 0 
a a 
b b 
c c 

N oo physical signs or symptoms 

Onlyy signs 

Softt tissue involvement 
absent t 
minimal l 
moderate e 
marked d 

Proptosiss 3 mm or more above upper normal limit ; 
gradingg for Caucasian race 

00 absent 
aa 23-24 mm 
bb 25-27 mm 
cc >. 28 mm 

Extraocularr muscle involvement; grading according to diplopia 
00 absent 
aa intermittent (when fatigued) 
bb inconstant (at extremes of gaze) 
cc constant (in primary gaze) 

Corneall  involvement 
00 absent 
aa stippling of cornea 
bb ulceration 
cc clouding, necrosis, perforation 

Sightt loss due to optic nerve involvement 
00 absent, vision >. 0.8 
aa disc pallor, visual field defect, vision 0.63-0.5 
bb same, but vision 0.4-O.1 
cc same, but vision <0.1 - blindness 
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Assessmentt  of health-related quality of lif e (HRQL ) 

AA definition of HRQL 

Thee term, "quality of life" seems to be first used by Pigou in 1920 in a book about 

economicss and welfare.11 It was only after the Second World War that the term quality 

off  life became more customary when in 1948 the World Health Organization broadened 

theirr definition of health to include not only the absence of disease and infirmity but also 

thee presence of physical, mental, and social well-being.12 The late American president 

Lyndonn B.Johnson in 1964 included the concept of quality of life in a report on national 

goalss in the United States by declaring that "... goals cannot be measured by the size of 

ourr bank balance. They can only be measured in the quality of the lives that our people 

lead...".13 3 

Sincee then, a general agreement has emerged that perceptions of patients of how they are 

feelingg and how they are able to function in daily life should be included in the evaluation 

andd monitoring of the effects of disease and treatment.14-16 As a consequence, there has 

beenn an exponential increase of the use of (health-related) quality of life measures as 

outcomee measures in clinical studies. In 1977 when "quality of life" became a key word 

inn the Medline database, 142 articles were listed under this key word. In 1998 this number 

hass increased to 2553 articles. 

Despitee the growing interest in (health-related) quality of life there is still no consensus 

onn a single definition of the concept of "quality of life".11'17'19 A certain amount of 

agreementt has been reached on a few points. First, most investigators consider quality of 

lif ee a individual-defined concept, which by definition can only be rated by the patients 

themselves.. Second, quality of life should be considered a multi-dimensional concept 

includingg physical, mental, and social aspects. Third, most clinicians prefer to use the term 

health-relatedd quality of life (HRQL) since they are most interested in those aspects of 

qualityy of life that are direcdy related to health.15-16 The terms HRQL, health status, and 

generall  perceived health are often used synonymously. 

Inn this thesis, we will adopt the definition of Testa & Simonson because we think it fits 

bestt with the above three arguments. They defined HRQL as "die physical, psychological, 

andd social domains of health, seen as distinct areas that are influenced by a person's 

experiences,, beliefs, expectations, and perceptions".15 
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Thee patient's perspective versus the physician's perspective 

Fromm the patients' perspective, clinical 

measuress like proptosis or visual acuity are of 

' r o RR *s ', f i Ooivs pi«f . limited interest. They often correlate poorly 

withh physical, emotional and social 

functioningg in daily life.20 For example, it has 

beenn shown that visual acuity alone correlates 

poorlyy with the patient's own perception of 

visuall  disability.21,22 In a clinical trial on 

radiotherapyy versus prednisone it was found 

thatt a clinical success rate of about 50% was 

associatedd with only a modest mean benefit 

onn the subjective eye judgement by the patient.23 In another study it was found that after 

manyy years of treatment few GO patients experienced long-term functional impairment 

butt more than one third of patients were still dissatisfied with their appearance.24 

Thesee discrepancies between clinical measures and patients' experiences can be explained 

byy the fact that the degree of daily functioning and general health as perceived by the 

patientt is not only determined by the severity of signs and symptoms, but also by 

characteristicss of the individual and the environment such as expectations, coping ability, 

motivation,, social support, the physician-patient relationship. These relationships are 

illustratedd in a HRQL model of patient outcomes, introduced by Wilson and Cleary25, 

whichh is closely related to the WHO classification of impairments, disabilities and 

handicaps266 (Figure 2). Different measures of disease status can be thought of as existing 

onn a continuum of outcome levels with increasing complexity. Clinical (biological or 

physiological)) measures like proptosis or eye muscle motility are on the left side of the 

model.. The perception of these clinical findings by the patient are expressed in perceived 

symptomss such as pain or diplopia. These symptoms can lead to functional limitations in 

dailyy activities such as driving or reading, which influences the general health perceptions 

andd overall quality of life, the latter also including other aspects of life besides health, such 

ass financial situation, job satisfaction etc..25 

Accordingg to the definition of HRQL the three outcome levels referring to symptoms, 

functionall  status and general health perceptions all could be considered HRQL measures. 

However,, usually the emphasis in HRQL measurement will lie on measures of functional 

statuss and general health perceptions because these aspects are most closely related to the 

ultimatee goals of medicine but they are often neglected in clinical research and practice. 
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Biologicall and 

variables s 

Perceived d 
symptoms s 

> > 
Functional l 

status s 

> > 

rr -
General l 
health h 

perceptions s 

--

Overall l 
qualityy of life 

Figuree 2. A HRQL model of patient outcomes (adapted from Wilson & Cleary, 1995)25 

Thee different levels of outcome are causally related but are influenced by personal factors 

andd characteristics of the environment. The more you move to the right of the model, the 

largerr the influence of these factors. As a consequence the correlation with clinical 

measuress becomes weaker. This model explains why two people with the same clinical 

diseasee status (based on physiological measures) can have a very different perception of 

theirr daily functioning and general health.15 

Thee importance of HRQL assessment in GO patients 

Fromm the HRQL model it follows that HRQL measures can be of important additional 

valuee in the description of disease severity because they highlight a different outcome level 

off  interest than the clinical measures of disease status. 

HRQLL measures can also be important indicators of treatment success. Patients' 

perceptionss of (changes in) HRQL measures are especially useful in the evaluation of 

treatmentss that induce side effects like prednisone or involve risks like surgery. These side 

effectss and risks should be weighed against the benefits of treatment to determine the net 

treatmentt effect for the patient. This weighing involves a subjective judgement that should 

bee made by the patients themselves. A specific kind of HRQL measures, called utility 

measures,, can determine this net effect.27 
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Inn addition, HRQL measures incorporate the effects of adaptation to the illness that 

happenss over time. HRQL is a dynamic construct, which means that a person's ideas 

aboutt poor functioning and general health can change over time as a consequence of 

copingg strategies, seeking social support, changing expectations, etc. For example, it has 

beenn described that patients with physical disabilities e.g. spinal cord injuries, place greater 

emphasiss on mental abilities and selectively focus on aspects that make them appear better 

offf  than other people (e.g. "brain is more important than brawn").28 These changes are 

inherentt to the process of adjustment to the illness and are often called response shift29 

Responsee shift can interact with the effects of treatment and is sometimes considered a 

specificc type of placebo effect.30 The effects of response shift are incorporated in patients' 

perceptionss of (changes in) HRQL, which makes HRQL measures informative additional 

outcomee measures in treatment evaluations. 

Becausee of weak correlations between clinical measures and patients' experiences of 

HRQL,, it has been argued that HRQL measures should be considered the most important 

indicatorss of treatment success when the primary goal of treatment is to improve daily 

functioningg and general health rather than to prolong life.16 This is actually always the case 

inn the treatment of GO. 

Finally,, for society as a whole, HRQL measures are often the most important outcomes 

off  medical care. In general, HRQL measures are among the best predictors of the use of 

generall  medical and mental health services, as well as strong predictors of mortality, even 

afterr controlling for clinical measures.31'32 

Inn summary, for studies on GO, HRQL assessment is important in the following kind of 

studies:: (1) Cross-sectional studies aimed at describing the severity of GO on multiple 

outcomee levels, including the impact of GO on patients' daily functioning and perception 

off  health in general. (2) Longitudinal studies aimed at the evaluation of treatment efficacy 

orr comparison of different treatments on HRQL. (3) Studies aimed at predicting future 

healthh or future use of medical care. 

Instrument ss to measure HRQL in GO patients 

Whenn HRQL is considered a subjective concept, only the patients involved can judge the 

qualityy of their health and therefore, the only approach to measuring HRQL is to ask the 

patientss themselves.33 This can be done either by interview techniques, but mostly self-

assessmentt questionnaires are being used, to be filled in by the patients themselves. 
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Severall  short and simple validated self-assessment questionnaires are internationally used. 

AA distinction should be made between general and disease-specific questionnaires.34 

Generall  HRQL questionnaires are mostly multidimensional and designed to measure the 

mostt important aspects of HRQL that apply to many different impairments, patients and 

populations.. These questionnaires are useful to compare the HRQL of GO patients with 

thatt of other patient or "healthy" populations to estimate the relative impact of GO on 

patients'' functioning and perceived health. Some of these questionnaires have been cross-

culturallyy validated in many languages. Examples are the Medical Outcomes Study short-

formm health surveys (SF-36 or MOS-24)35"37 and the Sickness Impact Profile (SIP)38. 

However,, general HRQL questionnaires are often very broadly based and may contain 

itemss of littl e or no relevance for a specific disease. For example, a question about 

problemss with carrying groceries is not relevant for patients with GO. In addition, they 

mayy miss certain relevant items for a specific disease, such as questions about the 

consequencess of diplopia or a changed appearance in GO. Therefore, disease-specific 

questionnairess are often developed that are specifically tailored to a particular disease. 

Thesee are assumed to be better useful in clinical trials which request outcome measures 

thatt can detect small but clinically important changes over time and in studies aimed at 

discriminatingg between groups of patients with different disease severity.34 Disease-

specificc questionnaires have been developed for many patient populations, e.g. for patients 

withh other autoimmune diseases like diabetes39, inflammatory bowel disease40, or 

rheumatoidd arthritis41. Also several vision-specific questionnaires have been developed, 

suchh as the Activities of Daily Vision Scale (ADVS)42 or the VF-1443. However, no 

disease-specificc HRQL questionnaire has been developed for patients with GO. 

Bothh general and disease-specific HRQL measures can be used for three purposes, as 

mentionedd before: (1) To describe the HRQL of a patient group or discriminate between 

subgroupss at one point in time; (2) To evaluating changes in HRQL over time for 

examplee after treatment; or (3) To predict future health or future use of medical services. 

Thesee purposes determine the requirements for instrument development as well as the 

selectionn of an appropriate measure for clinical studies.44 In the majority of clinical studies 

inn GO, the interest will be on the assessment of longitudinal changes in HRQL over time 

too measure treatment effects, which requires an evaluative (usually disease-specific) HRQL 

instrument.. An evaluative instrument should be characterised by a good ability to detect 

small,, but important changes in HRQL over time (see below), and guidelines should be 

availablee for the interpretation of score changes.44'45 
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AA final distinction should be made between psychometric or "profile" approaches and 

"utility ""  based methods. Profile approaches characterise patients on a series of outcomes, 

oftenn called dimensions, e.g. physical, mental and social dimensions. Examples are the SF-

366 and SIP and many disease-specific instruments. The advantage of profile approaches 

iss that they provide insight in which aspects of health are impaired. The disadvantage is 

thatt the relationships between these dimensions and their relative importance to patients 

aree less clearly defined. Utility-based methods try to assign one value to a specific health 

state.. These values can be used to measure the net effect of treatments that induce side 

effectss or involve risks as described before. They can also be used to calculate quality-

adjustedd life years. Examples are the standard gamble or time trade off techniques or the 

EuroQoll  questionnaire.46 The measurement of utilities however is more complex than 

profilee approaches and evokes many technical and methodological challenges.47,48 Some 

authorss recommend using both a profile measure and a single overall utility to provide 

comprehensivee information about specific domains of HRQL involved and enable 

summarisingg this information into one overall assessment.49 

Whateverr the choice of HRQL measurement method, any instrument should be evaluated 

forr its measurement properties. The most important properties are reliability and validity. 

Reliabilityy refers to the accuracy (amount of measurement error) and consistency (internal 

consistencyy and reproducibility) of the measure. Validity refers to the extent to which the 

instrumentt measures what it is supposed to measure. 

Theree are many types of validity; most mentioned are content validity (the extent to which 

aa measure samples a representative range of the content of the study), and construct 

validityy (the extent to which the instrument relates to other related and unrelated measure 

inn a way which is consistent with predefined hypotheses about the concepts that are being 

measured).500 Responsiveness (often defined as the ability of an instrument to detect 

importantt changes in HRQL over time) has been proposed as a third requirement for 

evaluativee instruments by some authors45,5154, but other authors consider responsiveness 

justt an aspect of validity.55"57 Moreover, the literature shows inconsistencies in the 

definitionn and methods for calculating responsiveness. 
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Graves**  ophthalmopathy through the eyes of the patient: 
Statee of the art 

"Puffyy eyes ruin your life" This sentence already clearly indicates the devastating 

consequencess of the visual limitations and disfigurement associated with GO for a 

patient'ss daily life. These consequences can be understood as the translation of the signs 

andd symptoms measured by the physician into the functional limitations and decreased 

perceivedd health experienced by the patient (Figure 2). These patients' experiences have 

hardlyy been studied in GO research. In this paragraph an overview is presented of studies 

providingg information regarding the effects of GO or GO-related symptoms on the 

HRQLL of these patients. The studies are categorised according to the three kinds of 

studiess mentioned before in which HRQL assessment is important: (1) cross-sectional 

studiess aimed at describing the impact of having GO or GO-related symptoms on 

patients'' HRQL; and (2) longitudinal studies aimed at evaluating the effects of treatment 

onn patients' HRQL. We did not find any studies that used HRQL measure to predict 

futuree health or future use of medical care of GO patients. Nevertheless, it was found that 

difficultiess with vision in general are a strong predictor of mortality in the elderly.58 It was 

alsoo found that dissatisfaction with appearance in general seems to be a factor in many 

suicides.59 9 

Thee impact of GO on the patients' HRQL 

Noo studies have measured the effects of having GO on patients' HRQL directly. Only 

onee study was found that described the long-term effects of GO from the patient's 

perspective.. In this study, a follow-up questionnaire was used to describe the long-term 

effectss of GO in an incidence cohort of 120 patients with newly diagnosed GO.24 After 

aa median follow-up of 10 years, 61% of the patients reported that their eyes had not 

returnedd to what they were before the development of thyroid disease, 52% of the 

patientss reported that their eyes did not appear normal at that time, and 38% of he 

patientss were not satisfied with the appearance of their eyes.24 

Somee understanding of the impact of visual limitations and facial disfigurement associated 

withh GO can be obtained from literature in related research areas. It has been shown that 

difficultiess with vision in general have profound effects on daily functioning and overall 

qualityy of life in the elderly.58'60 Salive et al showed that patients with severe visual 

impairmentt had a three-fold higher risk of limitations in mobility and activities of daily 
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livingg than those with a visual acuity of 20/40 or better.60 Several investigators have 

demonstratedd significant decreases in daily functioning and well-being as experienced by 

aa mixed sample of ophthalmic patients and by patients from a general population who had 

troublee seeing, using validated HRQL measures such as the vision-specific SIP or SF-

366 61-64 Xrouble seeing was found to be associated with problems with work or other daily 

activities,, worse general health perceptions and decreased mental health.62'63 Blurred 

visionn was found to have a more negative effect on functional status and well-being than 

indigestion,, trouble urinating, or headaches.63 

Fromm another research area some understanding can be obtained about the psychosocial 

consequencess of facial disfigurement. Negative experiences have been demonstrated in 

variouss patient groups, e.g. patients with congenital abnormalities, facial burns, portwine 

stains,, or head and neck cancer.65"69 As an example, portwine stains in the face were 

shownn to have a marked negative effect on experienced mental health and general health 

perceptionss by patients, as measured with the MOS-24.70 

Thee predominant difficulties of facial disfigurement in general lie within the area of social 

interactions,, with people being subjected to unwanted intrusions such as staring or 

comments.688 Several reports note society's aversion to visible deformity, particularly that 

whichh involves the face.65 At the root of the patient's distress lies the pressure in modern 

societyy to conform to an idealised appearance. Image and beauty are often used as 

marketingg tools portraying the look of super models as the desired appearance. This 

obsessionn with appearance devalues those who do not match the perceived ideal and leads 

too stigmatisation of those with visible disfigurement59 

Althoughh the psychosocial consequences of the facial disfigurement associated with GO 

aree repeatedly acknowledged in the literature24,71"73, quantification of these consequences 

usingg validated HRQL measures has not been performed. 

Inn addition, a reliable and valid measure for the assessment of the severity of 

disfigurementt from a clinical perspective does not exist. The severity of disfigurement in 

GOO depends on several clinical characteristics, such as the degree of eyelid swelling, the 

amountt of proptosis, redness of the eyes, etc. It is not known how these different aspects 

shouldd be weighed in the overall judgement of disfigurement severity. It is also not known 

iff  physicians and patients weigh these aspects equally. If not, it should be studied how the 

patients'' perspective can be included in the assessment of disfigurement severity. 
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Becausee GO is closely related to Graves' thyroid disease, the impact of having thyroid 

diseasee could also influence the HRQL of GO patients. Bianchi et al assessed HRQL in 

patientss with a variety of thyroid diseases. This study showed significandy impairment in 

alll  HRQL aspects measured with the SF-36, in comparison to a normative population. 

Thee most important effects were problems with work or other daily activities, worse 

generall  health perceptions and limitations in social functioning.74 Ljunggren et al reported 

severall  results from an extensive questionnaire completed by 179 patients with Graves' 

hyperthyroidismm that entered a clinical trial. Sixty percent of these patients reported severe 

discomfortt prior to treatment. Sixty-five percent reported that they could manage their 

professionall  work, although often only during part of the work time. Sixty-six percent 

reportedd impaired social relations. Of the 25% who had endocrine ophthalmopathy, 20% 

reportedd that their eye problems seriously restricted their professional work, and social 

activitiess were seriously affected in 19%. Thirty-four percent reported their eye problems 

too be more troublesome than their thyroid disease.75 

Inn summary it can be concluded that although the negative impact of visual limitation and 

disfigurementt associated with GO on HRQL is conceivable from the viewpoint of related 

disorderss and generally recognised in GO patients, quantification using validated HRQL 

measuress is lacking. 

HRQLL  in the evaluation of treatments for  GO 

Inn 1992 a joint committee of thyroid associations recommended the inclusion of self-

assessmentt of the eye condition by the patient in the evaluation of treatment effects for 

GO.88 A review of the literature since 1992 yielded the following efforts of measuring 

patient'ss experiences in the evaluation of treatment effects: 

TreatmentTreatment of thyroid disease 

Bergg et al used one question about perceived general health, extracted from the SF-36, to 

studyy the subjective outcome of radioiodine treatment in 236 hyperthyroid patientsl-5 

yearss after therapy. A significant lower rating of health was found in these patients 

comparedd to a reference population. Many patients with Graves' disease (43%) 

experiencedd eye discomfort. The authors concluded that although the hyperthyroidism 

wass successfully treated, other health problems, like ophthalmopathy, might still be 

presentt which necessitate a long-term follow-up in these patients.76 
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Ljunggrenn et al randomly compared antithyroid drugs with subtotal thyroidectomy and 

iodine-1311 therapy in 179 patients with Graves' hyperthyroidism. A follow-up 

questionnairee was sent to the patients three years after treatment. In all three groups, 95-

98%% of the patients were satisfied with the treatment alternative. In the medical group, 

38%% of the patients relapsed and 90% of them felt very disappointed at the time of 

relapse.. Around 20% of the patients in the surgical group reported unexpected problems 

orr complaints. Patients in the iodine group reported significandy more eye problems man 

patientss in the other groups. The authors concluded that the ophthalmopathy seriously 

affectedd the quality of life of their patients.75'77 

Linoss et al studied the results of surgery for hyperthyroidism in 400 patients, of which 49 

patientss had some degree of exophthalmos. In a follow-up questionnaire, about 90% of 

thee patients reported considerable subjective improvement in their preoperative 

symptoms.. Also 90% of the patients were satisfied with the aesthetic results of their 

incision.. The authors concluded that surgery has minimal psychological cost and allows 

easyy return to usual daily activities.78 

Inn a recent randomised clinical trial comparing radioiodine therapy, radioiodine therapy 

pluss prednisone, and methimazole therapy, patients were asked to describe their eye 

diseasee as improved, unchanged, or worsened, compared to their last visit. These 

subjectivee ratings were included in the primary outcome measure as a minor criterion, but 

noo results on patient's assessment were described in the paper.79 

Immunosuppression Immunosuppression 

Alreadyy in 1989 Prummel and co-workers introduced the Subjective Eye Score as a 

secondaryy outcome measure in their clinical trial of prednisone versus cyclosporine, by 

askingg patients to rate their eye condition on a scale from 1 to 10 before and after 

treatment.. They concluded that prednisone was more effective than cyclosporine, but the 

improvementt in the subjective eye score was considered small.80 Although never 

validated,, this rating scale has been used in several studies thereafter23'80"82 Baschieri et 

alal found a mean reduction of about 3.5 points in the Subjective Eye Score (ranging from 

11 to 9 in this study) after intravenous immunoglobulin as well as after corticosteroids in 

300 and 35 untreated, moderately severe GO patients respectively.81 

Kungg and co-workers found subjective improvements after somatostatin in appearance 

inn 12.5 % of the patients, in eye discomfort in 75%, in diplopia in 25%, and in visual 

acuityy in 50%, on a scale of best, improved, no change, or worse. They found similar 
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subjectivee improvements after corticosteroids in 40%, 70%, 60% and 60% of their 

patientss respectively, but their study included only 18 patients.83 In another small study 

subjectivee improvements were found in 7/8 patients who received intravenous 

methylprednisolonee pulse therapy in self-assessment of appearance, visual acuity, eye 

discomfortt and diplopia, but it was not reported how this was measured.84 

Seegenschmiedtt et al used a linear scale from 0 to 100% to measure the subjective degree 

off  improvement in 60 patients after radiotherapy. Patients reached a mean subjective 

improvementt of 70% (SD 25%) The authors concluded that radiotherapy was effective 

forr severe, progressive GO after pre-treatment.85 Prummel et al found a significant 

improvementt in the Subjective Eye Score of about 1 point after radiotherapy, which was 

comparablee to the improvement after prednisone. They concluded that radiotherapy 

shouldd be the first choice of therapy in patients with moderately severe GO because of 

itss better tolerability.23 

Mouritss et al included the Subjective Eye Score as a secondary outcome measure in their 

randomisedd clinical trial comparing radiotherapy with sham-irradiation in 60 moderately 

severee GO patients. A mean improvement of 1.5 points in the Subjective Eye Score was 

foundd after radiotherapy and 1.3 points after sham-irradiation. Judgement of treatment 

efficacyy was based on clinical characteristics only.82 

Surgery Surgery 

Inn a small study of Kahn et al, 13 patients were asked to rate their relief or reduction in 

orbitall  discomfort after orbital decompression on a Visual Analog Scale, stretching from 

"noo relief' (0 points) to "complete relief' (10 points). The mean amount of relief was 9.2 

pointss (SD 0.9) however; the study population represented a highly selected group of 

Graves'' disease patients evaluated on the basis of their recollections of preoperative 

discomfort.. Less invasive therapies like radiotherapy might have resulted in the same 

amountt of relief from discomfort.86 

AA group from the Mayo Clinic evaluated 491 patients who underwent orbital 

decompressionn by questionnaire including questions about eye comfort, satisfaction with 

thee appearance of the eyes and overall satisfaction with status of the eyes at a median of 

9.55 years postoperatively.87"90 Most patients had reasonably comfortable eyes (81%), good 

visionn (71%), and a satisfactory or acceptable appearance (89%). Most patients were 

satisfiedd with the overall status of their eyes (76%). A comparable questionnaire was used 
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inn 34 patients who underwent orbital decompression primarily for cosmetic indications. 

Thee authors argued that patient satisfaction is the most important criterion of success for 

cosmeticc operations. Based on die results of this study die auüiors concluded mat in most 

patients,, optimal cosmetic results might require multiple eye muscle and lid procedures.88 

Inn a study of Tjon et al 48/75 (76%) patients were satisfied with die results of dieir orbital 

decompression,, while 15/75 (24%) considered the results unsatisfactory.91 

OtherOther treatments 

Olverr et al described the results of botulinum toxin A treatment in 14 patients with GO. 

Thee subjective results were assessed by questionnaire, including questions on discomfort, 

thee rapidity of onset of the effect, the effect of treatment on appearance and side effects. 

Al ll  patients reported a subjective improvement in appearance and the authors concluded 

thatt the treatment was effective and acceptable.92 

Methodologicall  Considerations 

Althoughh several authors have included some form of patient assessment in their 

evaluationn of treatment success, patient assessment was often performed on an ad hoc 

basiss without the development of appropriate, reliable, and valid HRQL instruments. 

Inn general, two kinds of approaches were used: Some authors focused on the patient's 

perceptionn of tiieir overall eye condition or of individual aspects of it, while others 

focusedd on the patient's satisfaction with treatment results. In essence, these are two 

completelyy different approaches. Although treatment satisfaction is often used as a 

measuree of HRQL and can be an important determinant of it, it is not a measure of 

(changess in) the amount of symptoms, nor a measure of functional impairment, nor a 

measuree of perceived health in general and therefore it actually does not fit into the 

definitionn of HRQL. In fact, it might often be more an indication of the willingness to 

pleasee die doctor. In addition, because treatment satisfaction does not include any of the 

abovee mentioned aspects of health, it offers litde indications for future direction of 

treatmentt Finally, it has been shown that retrospective measurement of satisfaction with 

caree is more influenced by the present health status than by die extent of improvement 

byy treatment.93 In conclusion, measures of treatment satisfaction are not advisable for the 

assessmentt of HRQL in terms of me effects of disease on daily functioning and perceived 

healthh in general. 
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Thee first approach of assessing the patients' perception of the eye condition could be a 

moree suitable approach for measuring HRQL. However in all studies HRQL assessment 

wass performed on an ad hoc basis without the development of appropriate, reliable, and 

validd HRQL instruments. As a consequence, several points of criticism can be passed on 

thesee previous measurement attempts: 

First,, the measurement goals were never explicitly specified. No distinction has been made 

betweenn different outcome levels of measurement, such as symptoms, functional status 

orr general health perceptions (Figure 2). Actually, some authors used measures of 

experiencedd symptoms, such as a measure of eye discomfort83'86, experienced diplopia83'88, 

orr quality of vision.88, while others used measures of overall perceived eye condition such 

ass the Subjective Eye Score.23-8082 However, the choice of outcome level was never 

justified. . 

Secondd and even more important, it was never tested if the measures were really 

measuringg what they were supposed to measure (construct validity). In fact, this could be 

doubtfull  in some cases. For example, the Subjective Eye Score was often assessed by the 

physiciann in the consultation room, which may have resulted in a measure of willingness-

to-please-the-doctorr instead of a measure of overall perceived eye condition. 

Third,, the multi-dimensionality of the HRQL concept was not taken into account in the 

previouss studies. Patients' experiences were not classified into physical, mental, and social 

aspects.. Neither was it secured that all relevant aspects of HRQL that could be affected, 

eitherr positively or negatively, were being included in the outcome evaluation (content 

validity). . 

Fourth,, a lot of these studies measured change directly after treatment instead of 

estimatingg change from the difference between a pre- and post-treatment measurement. 

Itt has been shown that asking patients directly about the amount of change can lead to 

biasedd estimates because patients don't really remember their initial state and as a 

consequencee tend to overestimate their treatment effect.94 

Finally,, the inter-observer and/or test-retest reliability of the measures was never 

describedd and probably never tested. 

Inn conclusion, the validity and reliability of most of the above-described measures used 

inn GO research is at best debatable. In addition, the functional consequences of GO in 

termss of limitations in daily activities and psychosocial functioning seem to have been 

neglectedd altogether. 
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Aim ss and outline of this thesis 

Thee general aim of this thesis is to provide guidelines for the assessment of HRQL in GO 

researchh based on measurements of the impact of GO on HRQL in different patient 

groupss and on the development of GO-specific HRQL instruments. 

Twoo specific issues wil l be addressed: 

First,, the impact of the visual limitations and disfigurement associated with GO on 

patients'' daily functioning and perceived health in general needs to be quantified. This is 

importantt for the relative quantification of GO as a health problem in the general 

population.. An appropriate and validated general HRQL instrument should be chosen for 

thiss purpose. 

Second,, there is obviously a need for reliable and valid instruments to measure HRQL and 

changess in HRQL over time in GO patients. Especial attention is desired for the 

assessmentt of the functional consequences of GO in terms of limitations in daily activities 

andd psychosocial functioning. In addition, the clinical assessment of the severity of facial 

disfigurementt needs to be improved by inclusion of the patients' perspective in the 

weighingg of different aspects of facial disfigurement. 

Inn short, the specific aims of this thesis are: 

ToTo assess the impact of Graves' ophthalmopathy on health-related quality or life 

ToTo develop instruments that can be used in clinical studies to measure (changes in) health-related 

qualityquality of life of Graves' ophthalmopathy patients 

Inn chapter 2, a study is presented on the impact of GO on HRQL in newly referred 

patientss who completed a general profile HRQL questionnaire, the MOS-24. To put the 

resultss into perspective, scores of GO patients are compared to those of patients with 

diabetes,, inflammatory bowel disease (IBD), emphysema, and heart failure and to those 

off  reference population of patients without any chronic conditions. 

AA large part of this thesis is spent on the development and validation of a disease-specific 

HRQLL questionnaire to measure (changes in) functional status of GO patients. This 

questionnairee is especially meant to be used in longitudinal clinical studies aimed at 
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evaluatingg treatment effects. In chapters 3 to 6 the development and validation of this 

questionnairee (the Graves' Ophthalmopathy Quality Of Lif e questionnaire (GO-QOL)) 

iss described. The process of item selection is described in chapter 3. Cross-sectional 

constructt validity and internal consistency was assessed in a population of newly referred 

GOO patients. These results are also presented in chapter 3. In a second, more 

heterogeneouss population of GO patients who visited the outpatient clinic of the Orbital 

Centre,, test-retest reliability of the GO-QOL was assessed. The results of this study are 

presentedd in chapter 4. In chapter 5 we discuss the assessment of responsiveness of HRQL 

instrumentss in general. A clear methodology for the assessment of responsiveness is 

lacking.. In this chapter a systematic review of the available literature on the methodology 

forr assessing responsiveness is presented. Relations between validity, reliability and 

responsivenesss are discussed and guidelines are provided for the development of 

evaluativee instruments for measuring HRQL. In chapter 6, guidelines are provided for the 

interpretationn of longitudinal changes in GO-QOL scores over time. The main objective 

off  this study was to define a minimal clinically important difference (MOD) in score on 

thee GO-QOL that can be considered an important improvement in HRQL by examining 

changess in GO-QOL scores in patients who subjectively report to be improved from their 

treatment.. A secondary objective was to test the longitudinal validity of the GO-QOL, 

usingg pre-specified hypotheses about expected treatment effects. 

Forr the use of the GO-QOL in English-speaking countries, the GO-QOL was translated 

intoo UK English. The translation process is described in chapter 7. Translation was done 

byy a methodology of forward and backward translations using bilingual native speakers. 

Problemss and challenges of cross-cultural application of the GO-QOL are discussed. 

Inn chapter 8 we focus on the assessment of the severity of facial disfigurement associated 

withh GO. A panel study is presented that aimed at investigating if persons, in particular 

patientss and physicians, can agree on an overall judgement of facial disfigurement severity. 

AA second objective was to determine the relative contribution of different GO 

characteristicss to the overall judgement of disfigurement severity. 

Inn chapter 9 a follow-up study is presented on the long-term effects of GO on HRQL in 

patientss who were treated with radiotherapy and/or prednisone between 1982 and 1992. 

Generall  and disease-specific HRQL of these patients was assessed in 1998-2000. In 

addition,, these patients visited the outpatient clinic for an ophthalmologic examination. 

HRQLL scores are presented and compared to the HRQL of two reference populations 

off  "healthy" people and to several GO patient groups. 
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Inn chapter 10 An overview is presented of what we have accomplished in this thesis, 

discussingg the strengths and weaknesses of our studies. Some critical remarks are made 

onn the methodology of HRQL assessment in general. Guidelines are formulated for the 

assessmentt of HRQL in future GO research and a specific research agenda is presented 

forr the GO-QOL. This chapter ends with a discussion on the clinical implications of this 

thesis. . 
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Abstract t 

ObjectiveObjective To assess the impact of Graves' ophthalmopathy (GO) on health-related quality 

off  life (HRQL) using a general HRQL questionnaire. 

MethodsMethods We performed a descriptive study in consecutive GO patients. We included 70 

consecutive,, euthyroid GO patients (age >18 years, 50 females, 20 males, mean age  SD 

533  13 years) with varying degrees of severity of GO. General HRQL was assessed with 

thee brief survey (24 questions) from the Medical Outcomes Study (MOS-24), and three 

subscaless of the Sickness Impact Profile (SIP). 

ResultsResults In comparison with a large published reference population, low scores on the 

MOS-244 were found. Mean scores  SD (mean difference from reference group) were: 

Physicall  functioning 58 1 (-28), role functioning 72  40 (-15), social functioning 78 

 25 (-14), mental health 67  18 (-10), general health perceptions 46  22 (-26), and 

bodilyy pain 68  28 (-6). MOS-24 and SIP scores did not correlate with the duration, 

severity,, or activity of the ophthalmopathy. 

ConclusionsConclusions We have shown that mild to moderately severe GO has a large influence on 

thee HRQL of these patients. The negative impact on well-being seems not to be related 

too the usual clinical assessment. These results underscore the need for HRQL assessment 

inn clinical trials. 
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Introductio n n 

Thee swelling of retrobulbar tissues in Graves' ophthalmopathy (GO) can lead to a variety 

off  signs and symptoms1 that may affect the well-being of the patients. Periorbital swelling 

andd proptosis are considered to be disfiguring, whereas double vision and sight loss can 

bee incapacitating.2 However, although many people agree that GO has a major impact on 

thee life of these patients, very litde is known about how the patients themselves 

experiencee these signs and symptoms. In fact, it is unknown to what extent GO affects 

thee Health-Related Quality of Life (HRQL), and how this compares with other diseases. 

Too this end, general HRQL questionnaires are useful because they offer the possibility to 

comparee the perceived general health status in GO with that in other conditions. 

Onee such method is the Short-Form General Health Survey (24 questions) from the 

Medicall  Outcomes Study (MOS-24). The MOS-24 has been used and validated in 

differentt populations,3 including The Netherlands using a Dutch translation.4'5 The 

Sicknesss Impact Profile (SIP) is another general instrument validated to measure HRQL.6 

Thee Dutch translation of the SIP has demonstrated validity and reliability.7 

Thee aim of this study was to measure the impact of GO on HRQL in patients with 

varyingg degrees of disease severity. We used the MOS-24 and three subscales of the SIP 

(sociall  interaction, household management, and leisure pastimes and recreation), because 

thesee aspects might be impaired in patients with GO, and are relatively underrepresented 

inn the MOS-24. We compared the HRQL with that in a widely used large reference 

population,, and with patient populations with a variety of other chronic disorders in order 

too put our results into some perspective. In addition, HRQL scores were correlated with 

demographicc characteristics and with measures of disease severity and activity. 

Methods s 

Wee included consecutive patients with GO who were referred for the first time to the 

combinedd outpatient clinic of the Orbital Center and the department of Endocrinology. 

Thee diagnosis of GO was made when typical eye symptoms and signs were present with 

onee or more enlarged (thickened) eye muscles on a coronal orbital computed tomographic 

(CT)) scan, in the presence of autoimmune thyroid disease. Most patients were also treated 

forr Graves' hyperthyroidism, but we excluded all patients who were not biochemically 
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euthyroidd in order to eliminate the possible effect of dysthyroidism on HRQL. In 

addit ion,, we excluded patients who were not able to read Dutch. Informed written 

consentt was obtained from all patients, and the study was approved by the local Medical 

Ethicss Committee. Out of 112 consecutive patients, 21 did not return the questionnaires, 

100 were excluded because of mild to overt hyper-or hypothyroidism, and 11 because of 

difficultiess with reading Dutch, resulting in a study population of 70 patients. 

A tt the outpatient clinic, the patients received a questionnaire containing the MOS-24 

Short-Formm General Health Survey (Table 1), and three subscales of the SIP: Social 

interaction,, 20 items, household management, 10 items, leisure pastimes, 8 items. The 

questionnairess were completed at home and returned to us in 2-3 weeks. 

Tablee 1. Medical Outcomes Study (MOS-24), Short-Form General Health Survey3 

Measuree No. of items Definition1 

Extentt to which health interferes with a variety of 
physicall  activities (e.g. sports, carrying groceries, 
climbingg stairs, and walking) 

Extentt to which health interferes with usual daily 
activityy such as work, house work, or school 

Extentt to which health interferes with normal 
sociall  activities such as visiting with friends 

Generall  mood or affect, including depression, 
anxiety,, and psychological well-being 

Overalll  ratings of current health in general 

Extentt of bodily pain 

Feelingg energetic versus tired and worn out 

11 In this study, the questions referred to the past week. 

Severityy of GO was defined in two ways. First, according to the NOSPECS classification8 

fromm which an overall score, the Total Eye Score (TES), is calculated by multiplying each 

classs of the N O SPECS system with its grade (a= l; b=2; c=3), yielding a maximum total 

eyee score of 45 points.9'10 Severity of GO was secondly classified in three categories: mild 

G OO (NOSPECS 20ab, 30a, 40a, 50, 60), moderate severe GO (NOSPECS 2c, 3bc, 4bc, 

50,, 60) and severe GO (NOSPECS 5abc, 6abc). Eye muscle motility in one duction, i.e., 

elevation,, was quantified by monocular orthoptic measurements and expressed in degrees 

Physicall  functioning 6 

Rolee functioning 2 

Sociall  functioning 1 

Mentall  health 5 

Generall  health perceptions 5 

Bodilyy pain 1 

Energyy 4 
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off  elevation. Proptosis was measured in millimetres using the Hertel exophthalmometer. 

Activityy of GO was determined using the Clinical Activity Score.11 Thyroid function was 

determinedd using commercially available assays. The duration of the Graves' thyroid and 

eyee disease was established, using the data of onset of first signs and/or symptoms. 

Comparisonn with other  populations 

Inn order to set the results in a wider context, MOS-24 scores were compared with those 

off  a a widely used reference population of 2595 adult American patients who visited their 

generall  practitioners and who had no chronic medical conditions or serious health 

problems.122 In addition, MOS-24 scores in selected populations of patients with several 

otherr chronic conditions are presented for comparison. 

Statisticall  analysis 
Differencess in mean MOS-24 scores between GO patients and the reference population 

weree tested with a two-tailed t-test. Spearman rank correlations between MOS-24 and SIP 

scoress and various disease characteristics were calculated. Differences in MOS-24 scores 

inn patients with mild versus moderate GO were tested with Mann Whitney U tests. 

Results s 

Thee clinical characteristics of the patient population are given in Table 2. The mean scores 

fromm the MOS-24 questionnaire are shown in Table 3. Set off against a large (n = 2595) 

referencee population of "healthy" adults, GO patients scored 6 to 28 points (8% to 36%) 

lowerr on all scales from the MOS-24 (P < 0.001 in all cases), except for "bodily pain" (P 

== 0.077). No comparison values are available for the MOS-24 subscale "energy" (mean 

scoree  SD 57  18). This also applies to the three SIP subscales with the following mean 

scoress + SD: Social interaction 86 + 13, leisure pastimes and recreation 74 + 20, and 

householdd management 88  13. 

Whenn compared with patients with various other conditions, our GO patients appear to 

scoree worse than patients with diabetes, emphysema, and heart failure. However, the 

scoress were comparable to Dutch patients with inflammatory bowel disease (Table 3).13 
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Tablee 2. General characteristics of 70 patients with Graves' ophthalmopathy 

Variable e 

Agee (years) 

Sex x 

Durationn GO (months) 

Durationn GTD (months) 

CurrentCurrent GO severity (NOSPECS) 

softt tissue involvement 

proptosis s 

extraocularr muscle involvement 

corneall  involvement 

opticc nerve involvement 

Totall  Eye Score1 

CurrentCurrent GO activity 

Clinicall  Activity Score2 

meann  SD (range) 

F / M M 

mediann (range) 

mediann (range) 

classs 2 (0/a/b/c) 

classs 3 (0/a/b/c) 

classs 4 (0/a/b/c) 

classs 5 (0/a/b/c) 

classs 6 (0/a/b/c) 

mediann (range) 

meann (SD ) 

Valu e e 

53. 33 ±13. 1 (27-74 ) 

50 /2 0 0 

12. 00 (1-206 ) 

18. 00 (0-456 ) 

6/42/19/ 3 3 

52/11/7/ 0 0 

11/26/30/ 3 3 

69/1/0/ 0 0 

67/0/3/ 0 0 

99 (2-28 ) 

2. 66 (1.3 ) 

11 Total Eye Score (TES) is calculated by multiplying each class of the NOSPECS system (except 
classs 5) with its grade of severity (0=0; a=l; b=2; c=3 points), yielding a maximum total score 
off  45 points (Since all patients had symptoms, class 1 is not taken into account).8 

22 Clinical Activity Score (CAS) is based on signs of pain, redness, swelling (range 0-7).11 

Tablee 3. MOS-24 scores (mean (SD)) in patients with Graves' ophthalmopathy, Dutch patients 

withh inflammatory bowel disease and patients with and without other chronic medical conditions 

Healthh measure Diseasee Category 

GOO Reference IBD " 
population12 2 

nn = 70 n = 2595 n = 268 

Diabetes122 Emphysema12 Heart 
failure12 2 

nn = 844 n = 731 nn = 297 

Physicall  functioning 

Rolee functioning 

Sociall  functioning 

Mentall  health 

Healthh perceptions 

Bodilyy pain1 

588 (31) 

722 (40) 

788 (25) 

677 (18) 

466 (22) 

688 (28) 

86 6 

87 7 

92 2 

77 7 

72 2 

74 4 

733 (28) 

611 (43) 

733 (27) 

677 (18) 

488 (25) 

655 (31) 

78 8 

78 8 

87 7 

77 7 

60 0 

74 4 

73 3 

74 4 

85 5 

73 3 

60 0 

70 0 

64 4 

59 9 

81 1 

73 3 

59 9 

73 3 

11 Bodily pain scores have been transformed to higher scores representing less pain. 
Scoress on the subscale "energy" (4 questions) were not available for the comparison groups. 
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Whenn we related the MOS-24 and SIP scores to other disease characteristics, no 

correlationn was found with age, sex, duration, severity, or activity of disease. We also 

comparedd the MOS-24 scores among patients with mild, moderate, and severe eye disease 

(Figuree 1). Patients with mild (n = 33) and moderately severe (n = 33) ophthalmopathy 

hadd similar scores, although the four patients with severe eye disease did indeed have a 

lowerr score in all subscales. 

600 r-H 
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mildd (n =34) ) 
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severee ( o=3) ) 

33) ) 

= = 
~ ~ 
: : 
2 2 
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J J 
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Figuree 1. Mean scores (SD) on MOS-24 in patients with different grades of severity of 
Graves'' ophthalmopathy 
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Discussion n 

Thiss is the first published study that measured HRQL in patients with GO. The results 

showw that GO has a major impact on the well-being of the patients. When the MOS-24 

scoress were set against a large reference population, GO patients had a negative 

perceptionn of especially their "physical, social and role functioning" and "general health 

perceptions".. We compared the scores from our patients to those obtained in several 

otherr populations suffering from distinct, but also chronic conditions. On several 

subscaless of the MOS-24 questionnaire, GO patients scored lower than patients with 

diabetess mellitus, pulmonary emphysema, heart failure, but comparable to patients with 

inflammatoryy bowel disease. Thus, the results of this self-assessment of HRQL by patients 

withh GO substantiate for the first time the clinical impression that this thyroid associated 

eyee disease can severely affect patients' well-being. 

Ourr patients also had Graves' hyperthyroidism, but it is unlikely that the thyroid disease 

causedd the low scores on the measured HRQL scales because we only included patients 

whoo were rendered euthyroid, clinically and biochemically by antithyroid treatment. 

Onee might argue that the low scores are the result of the inclusion of patients with severe 

eyee disease. This is not the case. As can be appreciated from Figure 1, our study group 

consistedd mosdy of patients with mild or moderately severe GO, and the MOS-24 scores 

weree equally low in both groups. In fact, we could not find a correlation between the 

MOS-244 scores (nor the SIP subscales) with any of the classic parameters of disease 

severity,, or activity. This implies that the subjective health as perceived by the patient is 

differentt between subjects: The same degree of GO can have a different impact on the 

well-beingg of different patients. The lack of a correlation with the TES also suggests that 

aa HRQL questionnaire indeed measures a distinct aspect of the disease. This makes 

HRQLL a relevant additional outcome measure in clinical trials.1416 

However,, die MOS-24 may not be ideal as an outcome measure in clinical studies because 

itt only measures general aspects of HRQL. For instance, diplopia as a consequence of eye 

musclee motility disturbances is an important feature of GO. It can be measured 

objectivelyy and quantitatively, but we did not find any correlation between this 

measurementt and the MOS-24 or SIP scores. Because a general HRQL questionnaire, 

suchh as the MOS-24, is not focused at those specific aspects of HRQL that are relevant 

forr patients with GO, it cannot discriminate adequately between patient groups with 

differentt disease severity, and might not be able to measure small but clinically important 

changess over time. For these purposes a disease-specific questionnaire is warranted. 
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Thesee results underscore the importance of a method of patient self-assessment In earlier 

studiess we used a rudimentary self-assessment tool (the Subjective Eye Score) and 

consistendyy found that patients who responded favourably to immunosuppressive 

treatmentt only had a modest improvement in this subjective score.9,10 This is in 

accordancee to the observations of Bardey et al17 on the long-term natural history of GO. 

Althoughh no patients had a clinically severe ophthalmopathy, more than one-third of the 

patientss were dissatisfied with the end-result. These results are in line with the notion that 

aa form of patients' self assessment should be included in clinical trials evaluating treatment 

resultss as has been recommended by an international committee of thyroid associations.18 

Measurementt of HRQL seems to be a promising tool for this purpose. 

Conclusion n 

Wee have shown that mild to moderately severe Graves' ophthalmopathy has a large 

influencee on the HRQL of these patients. The negative impact on well-being does not 

seemm to be related to the usual clinical assessment. These results underscore the need for 

HRQLL measurements in clinical trials. 
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Abstract t 

ObjectiveObjective To develop a reliable and valid disease-specific quality of life questionnaire (the 

GO-QOL)) for patients with Graves' ophthalmopathy (GO) that can be used to describe 

thee health-related quality7 of life and changes in health-related quality of life over time as 

aa consequence of disease and treatment. 

MethodsMethods Seventy consecutive GO patients (age >18 years) who were referred for the first 

timee to the combined outpatient clinic of the Orbital Center and the department of 

Endocrinologyy completed the 16 questions of the GO-QOL. Additional information on 

generall  quality of life and disease characteristics was obtained. Construct validity and 

internall  consistency of the disease-specific questionnaire was determined, based on 

principall  component analysis, Cronbach's alphas and correlations with MOS-24, three 

subscaless of the SIP, demographic and clinical measures. 

ResultsResults The a priori expected subdivision of the questionnaire in two subscales, one 

measuringg the consequences of double vision and decreased visual acuity on visual 

functioning,, and one measuring the psychosocial consequences of a changed appearance, 

wass confirmed in the principal component analysis. Both scales had a good reliability and 

highh face validity. Correlations with other measures supported construct validity. Mean 

scoress  SD (range 0-100) were 54.7  22.8 for visual functioning and 60.1 + 24.8 for 

appearancee (higher score — better health). 

ConclusionConclusion The GO-QOL is a promising tool to measure disease-specific aspects of quality 

off  life in patients with GO and provides additional information to traditional physiological 

orr biological measures of health status. 
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Introductio n n 

Graves'' ophthalmopathy (GO), associated with Graves' thyroid disease (GTD), is an 

incapacitatingg eye disease, causing disfiguring proptosis, redness and swelling of the 

eyelids,, pain, grittiness of the eyes, diplopia and sometimes even blindness.1-2 Several 

studiess have shown that visual problems in general can have a major impact on daily 

functioningg and well-being.36 Furthermore, the psychological burden of the disfigurement 

resultingg from GO is well recognised.7'8 Bartley et al9 report that after treatment 61% of 

thee patients believed that the appearance of their eyes had not returned to baseline status, 

51%% thought their eyes continued to be abnormal in appearance and 37% were 

dissatisfiedd with the appearance of their eyes. Overall, the effects of GO on physical and 

psychologicall  functioning have a significant impact on a patient' s health-related quality 

oflife(HRQL).10 0 

Thee outcomes of GO disease and treatment are mostiy assessed with biologic and 

physiologicc measures, for example combined in the NOSPECS classification.11 While 

thesee measures provide important information to clinicians, they often correlate poorly 

withh functional capacity and perceived health as experienced by the patient.12'13 For 

example,, Prummel et al14 found a response rate of 50% and 46% respectively to 

prednisonee and radiotherapy measured by the NOSPECS classification, but the benefit 

off  both treatments on the subjective judgement of the eye condition by the patient 

(expressedd in the Subjective Eye Score15) was only modest. In a recent study we found 

loww correlations between scores on a general HRQL questionnaire and measures of 

severityy and activity of disease.10 

Thesee different outcomes can be regarded as different concepts on a causal pathway from 

biologicc and physiologic measures to perceived symptoms, then to the functional 

consequencess of these symptoms, and finally to more complex elements such as general 

healthh perceptions and overall quality of life (see chapter l).12 Following on the WHO 

definitionn of health, HRQL can be defined as the physical, psychological and social 

domainss of health, as perceived by the patient, which are influenced by a patient's 

experiences,, beliefs, and expectations of their disease and treatment.16'17 

Inn general, HRQL measures are among the best predictors of the use of general medical 

andd mental health services as well as strong predictors of mortality.12 Although implicitly 

(health-related)) quality of life always has been an important goal in medicine, it is only 

51 1 



Chapterr 3 

quitee recently that it became explicitly an outcome measure in medical studies. In 1992, 

aa joint committee of thyroid associations recommended that self-assessment of the eye 

conditionn by the patient should be included in evaluations of treatments for patients with 

GO.188 While a number of studies have assessed functional status and/or (health-related) 

qualityy of life in patients with other eye diseases,4"6'1924 so far no studies were published 

onn HRQL in patients with GO. 

AA number of instruments are available for measuring HRQL. A distinction can be made 

betweenn generic and disease-specific measures. Generic instruments are designed to 

measuree the most important general concepts of HRQL and are applicable across 

differentt diseases and different populations, allowing direct comparisons among patient 

groups.. In a recent study we have shown that the general HRQL in patients with GO is 

markedlyy decreased compared with a general population and with patients with other 

chronicc diseases.10 However, these generic questionnaires are often too general and their 

questionss too broadly based to detect small, but clinically important changes within 

diseases.255 Such generic measures may have low content validity in population-specific 

applicationss because they contain items of littl e or no relevance to patients and they may 

misss concerns of particular interest for that disease.26 Disease-specific measures are more 

focusedd on those aspects of quality of life particularly affected by a specific disease and 

mayy have greater detail or more items concerning specific relevant aspects. They are often 

designedd to meet the need of clinical trials to use instruments that are most responsive to 

clinicall  changes that occur over time. 

Severall  vision-specific quality of life questionnaires are available.4'2731 However, those are 

consideredd unsuitable for studies in patients with GO, because they are primarily 

developedd for patients with problems with their vision (e.g., cataract). However, visual 

acuityy is almost never a problem in patients with GO, who suffer from disfiguring 

proptosiss and diplopia. Although vision as well as diplopia can affect visual functioning, 

questionnairess like the VR-SIP or NEI-VFQ contain many scales or items within scales 

(includingg the psychological and social scales) that are not relevant for patients with GO. 

Furthermore,, the length of these questionnaires is a problem (e.g., the VR-SIP takes 30 

minutess to complete) because disease-specific quality of life questionnaires will often be 

usedd in combination with general HRQL questionnaires (such as the SF-36, EuroQol) in 

aa battery approach in evaluative studies. 
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Therefore,, the aim of this study was to develop a disease-specific quality of lif e 

questionnairee for patients with GO. Such a questionnaire can be used to describe the 

(changess in) HRQL as a consequence of GO disease and treatment, e.g. as an outcome 

measuree in clinical trials. The questionnaire was not designed to measure clinical aspects 

off  disease or symptoms that are usually assessed by the clinician, but to assess the 

perceivedd effects of GO by the patients on their daily physical and psychosocial 

functioning,, which are often neglected in clinical practice. 

Thee questionnaire should be reliable (it should produce consistent and reproducible 

answers)) and valid (it should measure what it is supposed to measure). Additionally, to be 

usefull  in clinical practice, the questionnaire should be short, self-administered, highly 

acceptablee to patients, and simple to score and to interpret.25 

Methods s 

Developmentt  of the GO Quality Qf Lif e (GO-QOL) questionnaire 

ItemItem generation 

Itemss from questionnaires designed for patients with other eye conditions (e.g. the VF-

14,27'288 the Activities of Daily Vision Scale (ADVS),29 and the Vision-Related SIP (VR-

SIP)30)) that were considered relevant for patients with GO (based on discussions with 

patientss and experienced physicians) were considered for inclusion in the questionnaire. 

Inn addition, 24 patients completed a questionnaire with open-ended questions about 

symptomss and problems experienced with GO. Problems that were most often mentioned 

weree incorporated in the questionnaire. Items were selected to reflect the full domain of 

aspectss relevant for patients with GO. 

QuestionnaireQuestionnaire construction 

Sixteenn questions were constructed to represent two different aspects of GO related to 

qualityy of life (two examples are presented in the appendix): 

(1)) The consequences of double vision and decreased visual acuity on visual functioning. 

Patientss were asked to indicate the degree to which they were impaired, because of their 

GO,, in activities like driving, reading, watching TV, etc., during the past week, on a three-

pointt Likert scale (not impaired, a litde impaired, severely impaired). 

(2)) The psychosocial consequences of a changed appearance. Patients were asked to 

indicatee how much they felt their appearance had changed, how much they felt they got 
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unpleasantt reactions from others, how much they felt the disease influenced their self-

confidencee and friendships, etc., all because of their GO, during the past week, also on 

aa three-point Iikert scale (strongly, a little bit, or not at all). Two of these questions ("less 

oftenn on photos" and "using camouflage") had slighdy different answering options (yes, 

no,, or I don't know/not applicable). A full representation of the questionnaire is given in 

chapterr 7. 

Pre-testing Pre-testing 

Eightt patients were interviewed after completing the questionnaire about problems with 

understandingg the questions, relevance of the items, omissions regarding important 

aspectss of the disease, and other comments. 

Patientss and procedures 

Wee included consecutive GO patients (age > 18 years) who were referred for the first 

timee to the combined outpatient clinic of the Orbital Center and the department of 

Endocrinologyy of the Academic Medical Center (AMC) in Amsterdam. Excluded were 

patientss with current mild or overt hyper- or hypothyroidism (we included only patients 

withh FT4 10-23 pmol/1; FT3I 1.3-2.7 nmol/1) because our primary interest was to 

measuree the impact of the ophthalmopathy and it is possible that a disturbed thyroid 

functionn may affect the scores on some of the items. However, owing to their small 

number,, we were not able to evaluate the reliability and validity of the GO-QOL in this 

subsett of patients. Also excluded were patients who had problems reading Dutch. Al l 

patientss received the GO-QOL, together with the MOS-24 questionnaire (Medical 

Outcomess Study Short-form General Health Survey,32 consisting of seven subscales) and 

threee subscales of the SIP (Sickness Impact Profile; Social interaction, Household 

management,, and Leisure pastimes and recreation33), both generic HRQL instruments. 

Additionally,, information was obtained on duration of GO and GTD, current GO 

severityy (according to the NO SPECS classification system,11 see chapter 1), current GO O 

activityy (according to the Clinical Activity Score34), which is a measure of inflammation 

inn the orbit, and demographic characteristics. Questionnaires were completed at home, 

andd returned by the patient in 2-3 weeks. 

Statisticall  analyses 

Principall  component analysis (PCA) was used to identify whedier the GO-QOL actually 

measuredd two different aspects of HRQL, which could be summarised in two sumscores. 

PCAA (also called factor analysis) is a statistical technique used for analysing the 
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interrelationss among a set of variables (or questions in the questionnaire) and for 

explainingg these interrelations in terms of a reduced number of variables, called factors.35 

(Forr example, the relation between questions about apples, bananas, and pears can be 

explainedd by a factor called "fruit" , which represents the underlying construct or 

dimension).. These factors determine the subscales defined in the questionnaire. The 

techniquee is based on the assumption that items within subscales are highly correlated 

withh each other, while items between subscales are less correlated or not at all. 

Inn the analysis, all variables are standardised with a mean of 0 and a variance of 1, which 

meanss that the total variance in the questionnaire is equal to the total number of items (16 

inn the GO-QOL). Initially, the number of factors to represent the data was based on the 

eigenvalue,, which represents the total variance of the questionnaire explained by each 

factor.. Only factors with eigenvalues higher than 1 were presented, because factors with 

ann eigenvalue less than 1 explain no more variance than a single variable. In a second 

analysiss we performed a forced two factor analysis, based on the a priori expectation of 

twoo dimensions. The final number of factors determining the amount of subscales defined 

inn the questionnaire was based on the interpretation of the factor solutions and the scree 

plot,, in which the eigenvalues of all factors are plotted. As a measure of reliability, the 

internall  consistency, based on correlations of items within a subscale, was assessed by 

calculatingg Cronbach's alphas.35,36 Correlations of the scales with subscales of the MOS-

244 and SIP and with clinical characteristics were calculated to assess construct validity (the 

validityy of the underlying factors, or dimensions) on the basis of previously formulated 

hypothesess about the relation between different measures. 

Results s 

Inn total, 112 consecutive patients were eligible for the study. Ten patients were excluded 

becausee of current mild or overt hyperthyroidism or hypothyroidism, 11 patients were 

excludedd because they had problems reading Dutch, and 21 patients did not return the 

questionnaires.. In total, 70 patients completed the questionnaires, 20 male (mean age D 

55.22 ) and 50 female (mean age  SD 52.5  13.5). Patient characteristics are shown 

inn Table 1. We do not know why the 21 non-responders did not return the questionnaire. 

Thee non-responders had less severe disease (median TES 4.5 (range 2-13)), were younger 

(meann age  SD 40.8 + 9.6) and more often female (18/21) than the responders. 
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Tablee 1. General characteristics of 70 patients with Graves' ophthalmopathy 

Variable e Value e 

Agee (years) 

Sex x 

Durationn GO (months) 

Durationn GTD (months) 

CurrentCurrent GO severity (NOSPECS) 

softt tissue involvement 

proptosis s 

extraocularr muscle involvement 

corneall  involvement 

opticc nerve involvement 

Totall  Eye Score1 

CurrentCurrent GO activity 

Clinicall  Activity Score2 

meann  SD (range) 

F / M M 

mediann (range) 

mediann (range) 

classs 2 (0/a/b/c) 

classs 3 (0/a/b/c) 

classs 4 (0/a/b/c) 

classs 5 (0/a/b/c) 

classs 6 (0/a/b/c) 

mediann (range) 

meann (SD ) 

53 3 .33 ±  13. 1 (27-74 ) 

50 /2 0 0 

12. 00 (1-206 ) 

18.0(0-456 ) ) 

6/42/19/ 3 3 

52/11/7/ 0 0 

11/26/30/ 3 3 

69/1/0/ 0 0 

67/0/3/ 0 0 

99 (2-28 ) 

2. 66 (1.3 ) 

11 Total Eye Score (TES) is calculated by multiplying each class of the NOSPECS system (except 
classs 5) with its grade of severity (0=0; a=l; b=2; c=3 points), yielding a maximum total score 
off  45 points (Since all patients had symptoms, class 1 is not taken into account).11 

22 Clinical Activity Score (CAS) is based on signs of pain, redness, swelling (range 0-7).34 

Percentagess of responses to the individual questions of the G O - Q OL are given in Table 

2.. Severe impairment was reported in 35% of the patients for driving and for performing 

leisuree activities, in 2 7% for reading, and in 28% for watching TV. Ninety per cent of the 

patientss believed their appearance had changed (a littl e or seriously), 7 1% felt their eye 

diseasee had influenced their self-confidence (a littl e or seriously) and 56% felt they were 

watchedd by other people (a litde or seriously). 
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Tablee 2. Frequencies of responses on the disease-specific questions of the GO-QOL (n = 70) 

Item m 

Limitedd in cycling 

Limitedd in driving 

Limitedd in walking indoors 

Limitedd in walking outside 

Limitedd in reading 

Limitedd in watching TV 

Limitedd in hobby 

Interferencee with daily life 

Feelingg of social isolation 

Changee in appearance 

Feelingg of being watched 

Unpleasantt reactions 

Influencee on self confidence 

Influencee on friendships 

Lesss often on photos 

Usingg camouflage 

Not t 
impaired d 

28 8 

11 1 

49 9 

32 2 

10 0 

10 0 

14 4 

16 6 

42 2 

7 7 

30 0 

36 6 

20 0 

55 5 

no o 

32 2 

no o 

39 9 

AA litt k 
impaired d 

24 4 

29 9 

21 1 

31 1 

40 0 

40 0 

34 4 

41 1 

26 6 

26 6 

25 5 

20 0 

31 1 

10 0 

yes s 

21 1 

yes s 

26 6 

Seriously y 
impaired d 

18 8 

22 2 

0 0 

7 7 

19 9 

19 9 

21 1 

13 3 

2 2 

37 7 

14 4 

14 4 

19 9 

4 4 

don 'tt know 

16 6 

nott applicable 

5 5 

Missing g 
values s 

81 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

11 Eight patients had no drivers license. 

Thee results of the principal component analyses are given in Table 3. Factor loadings can 

bee interpreted as a correlation between the item and the underlying factor. Initially, a four 

factorr structure (based on eigenvalues higher than 1) was found. Items that loaded high 

onn the first factor referred mainly to problems with distant vision (driving, cycling, 

walkingg indoors and outside). Items that loaded high on the second factor were related 

too social problems (feelings of social isolation, influence no self-confidence and 

friendships),, and items that loaded high on the third factor were related to a changed 

appearancee (using camouflage, feelings of being watched and change in appearance). Items 

thatt loaded high on the fourth factor were related to problems with near vision (reading, 
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watchingg TV and hobbies). However, a number of items were related to two or more 

differentt factors, especially in factors 2 and 3. The scree plot showed a distinct break 

betweenn the steep slope of the first two factors (with high eigenvalues) and the gradual 

trailingg of the rest of the factors (with lower eigenvalues), which indicates that two factors 

mightt be adequate to describe the data. A forced two-factor solution supported the a 

priorii  expected subdivision in eight items referring to visual functioning and eight items 

referringg to the psychosocial consequences of a changed appearance (Table 3). 

Tablee 3. Principal Component Analysis: factor structure and factor loadings after Varimax rotation 

off  the 16 questions of the GO-QOL 

GO-QOL L 

Limitedd in cycling 

Limitedd in driving 

Limitedd in walking indoors 

Limitedd in walking outside 

Limitedd in reading 

Limitedd in watching TV 

Limitedd in hobby 

Interferencee with daily lif e 

Feelingg of social isolation 

Lesss often on photos 

Usingg camouflage 

Changee in appearance 

Feelingg of being watched 

Unpleasantt reactions 

Influencee on self-confidence 

Influencee oil friendships 

Eigenvalues3 3 

(%% variance explained)4 

factorr 1 

.85 5 

.78 8 

.74 4 

.69 9 

.12 2 

.23 3 

.33 3 

.38 8 

-.02 2 

.02 2 

.08 8 

-.01 1 

.17 7 

.14 4 

-.28 8 

.07 7 

4.6 6 

(28.7) ) 

Fourr factor solution1 

factorr 2 

-.10 0 

.14 4 

-.02 2 

.01 1 

-.12 2 

.18 8 

.05 5 

.43 3 

.71 1 

.50 0 

-.06 6 

.38 8 

.17 7 

.57 7 

.69 9 

.80 0 

3.1 1 

(19.6) ) 

factorr 3 

.09 9 

-.21 1 

.23 3 

.19 9 

.23 3 

-.03 3 

.05 5 

.07 7 

-.07 7 

.57 7 

.71 1 

.69 9 

.80 0 

.52 2 

.41 1 

.20 0 

1.4 4 

(9.0) ) 

factorr 4 

.07 7 

.27 7 

.28 8 

.22 2 

.84 4 

.63 3 

.61 1 

.56 6 

.23 3 

-.32 2 

.10 0 

.20 0 

.11 1 

-.14 4 

.20 0 

-.03 3 

1.2 2 

(7.3) ) 

Twoo factor solution2 

factorr 1 

-.07 7 

-.09 9 

.10 0 

.10 0 

.10 0 

.12 2 

.07 7 

.35 5 

.48 8 

.74 4 

.45 5 

.75 5 

.66 6 

.76 6 

.81 1 

.70 0 

4.6 6 

(28.7) ) 

factorr 2 

.72 2 

.76 6 

.77 7 

.69 9 

.63 3 

.56 6 

.64 4 

.64 4 

.11 1 

-.15 5 

.17 7 

.15 5 

.25 5 

.05 5 

-.08 8 

.04 4 

3.1 1 

(19.6) ) 

11 Explaining 64.6% of the variance before rotation. 
22 Explaining 48.4% of the variance before rotation. 
33 Eigenvalues refer to the total variance explained by each factor. 
44 Percentage of the total variance in the questionnaire, attributable to each factor. 
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Thee analyses were initially based on only 46 patients because eight patients had no driver's 

license,, resulting in a missing value for the item "driving", and 16 patients answered " I 

don'tt know" on the item "less often on photos" which was also coded as a missing value 

(thee answer "not applicable" on the item "using camouflage" was coded as "no"). We 

usedd several strategies to analyse more patients, by repeating the analyses without these 

twoo items, and by replacing missing values with the series mean of the questions or with 

thee scale mean (with the item "social isolation" assigned to the appearance scale). 

Al ll  analyses gave comparable factor structures, except for the item "social isolation", 

whichh was related to both factors, depending on the analysis. 

Basedd on these results, two subscales were defined: One scale with eight items called 

"visuall  functioning", and the other scale with eight items called "appearance". The item 

"sociall  isolation" was assigned to the appearance scale on the basis of its content. 

Cronbach'ss alphas were 0.86 for visual functioning and 0.82 for appearance and did not 

changee much with different strategies for replacing missing values. Highest alphas if one 

off  the items was deleted for these two scales were 0.85 and 0.83 respectively. 

Forr both scales, scores of the eight questions were summed and transformed to a 0-100 

scale,, 0 indicating worst health state, and 100 indicating best health state. Mean scores

SDD (range) were 54.7  22.8 (6.3-100) for visual functioning and 60.1  24.8 (12.5-100) 

forr appearance. Mean scores  SD (range) on MOS-24 and SIP ranged from 46.2  21.7 

(0-100)) to 88.1  13.3 (0-100). 

Al ll  correlations of the two subscales of the GO-QOL with MOS-24 and SIP scales were 

inn the expected direction (Table 4). In general, higher correlations were found with the 

SIPP than with the MOS-24. Younger patients reported fewer visual problems, but more 

problemss with appearance than older patients, and females reported more problems with 

appearancee than men. Visual functioning correlated with duration and severity of GO 

disease,, butt neither scale correlated with disease activity. 
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Tablee 4. Spearman's rank correlations of the two scales of the GO-QOL with subscales of MOS-

244 and SIP scales and with clinical characteristics 

MOS-24 MOS-24 

physicall  functioning 

rolee functioning 

sociall  functioning 

mentall  health 

healthh perceptions 

bodilyy pain 

energy y 

SIP SIP 

sociall  interaction 

householdd management 

leisuree pastimes 

ClinicalClinical characteristics 

Age e 

Femalee sex 

Durationn of GO (months) 

Severityy of GO (NO SPECS) 

softt tissue involvement 

proptosis s 

extraocularr muscle involvement 

Totall  Eye Score 

classs 2 

classs 3 

classs 4 

Activit yy of GO (Clinical Activity Score) 

Visuall  functioning 

.19 9 

.23 3 

.46 6 

-.00 0 

.23 3 

.12 2 

.03 3 

.07 7 

.39 9 

.39 9 

-.27 7 

-.19 9 

.25 5 

-.19 -.19 

.13 3 

-.41 1 

-.36 6 

-.04 4 

* * 

* * 

* * 

* * 

* * 

* * 

* * 

Appearance e 

.14 4 

.277 * 

.14 4 

.21 1 

.16 6 

.11 1 

.22 2 

.411 * 

.14 4 

.411 * 

.255 * 

-.366 * 

.10 0 

-.15 5 

-.19 9 

.06 6 

-.10 0 

.08 8 

Higherr scores indicate better functioning, except for Total Eye Score, NOSPECS class 2,3, and 
44 and Clinical Activity Score, for which higher scores indicate worse eye condition. (*  p<0.05). 
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Discussion n 

Thee GO-QOL is a short, simple, self-administered HRQL questionnaire for patients with 

GO.. Two different disease-specific dimensions of quality of life can be distinguished, one 

referringg to the consequences of double vision and decreased visual acuity on visual 

functioning,, and one referring to the psychosocial consequences of a changed appearance. 

Bothh scales had a good reliability. Validity of the questionnaire was supported by 

correlationss with scales of the MOS-24, SIP, and clinical characteristics. 

Principall  component analysis was used to identify subscales in the questionnaire. 

Althoughh both scales had high face validity (which means that by just examining the 

items,, the questionnaire appears to measure what it should measure35) and high 

Cronbach'ss alphas, which support the two factor structure, the results of this analysis 

shouldd be considered with caution because of our relatively small patient sample. 

Itt could be argued that the item "social isolation" should be excluded from the 

questionnairee because the item does not discriminate consistently between the two scales. 

However,, an association with both scales is clinically understandable because impairment 

inn driving, cycling, etc., can lead to social isolation even as psychosocial problems resulting 

fromm disfiguring disease. This effect might even be strengthened by the fact that this item 

iss placed in the middle of the questionnaire as the first of the eight questions regarding 

appearance,, after the eight questions about visual functioning. Perhaps a different location 

off  this question would result in a higher factor loading on the appearance scale. 

Thee high factor loadings and Cronbach's alphas, seen in this study, could possibly be 

explainedd by a sequence effect because the questions of both scales were separated. 

However,, because of the obvious face validity of the two scales and because separation 

off  questions of different scales is common practice in a lot of generic HRQL 

questionnaires,, we argue this is not a major issue here. 

Thee best way of validating a questionnaire would be to demonstrate that its results match 

aa gold standard. However, a gold standard for (health-related) quality of life is unavailable. 

Therefore,, one must rely on construct validity, which is based on predictions about how 

thee results of the questionnaire should correlate with other related or non-related 

measures.255 For example, the psychosocial questions about the consequences of a changed 

appearancee were expected to correlate with social interactions (SIP), while the questions 
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aboutt impairment in activities of the visual functioning scale were expected to correlate 

withh household management (SIP). The results confirmed these expected relations, which 

supportss construct validity. Both scales correlated with leisure pastimes (SIP), which may 

bee explained by the social as well as the visual component of leisure activities. In general, 

correlationss with subscales of the SIP were higher than correlations with subscales of the 

MOS-24,, probably because the subscales of the SIP contain more relevant items for 

patientss with GO. 

Constructt validity was further supported by the correlations of the two scales with age, 

sex,, and clinical characteristics. However, GO severity7 (Total Eye Score) correlated only 

moderatelyy with visual functioning (r=-0.36) and low with appearance (r--0.10). This 

couldd partly be explained by the fact that the Total Eye Score is a compound measure, in 

whichh different factors (NOSPECS classes) are added that might have a different effect 

onn HRQL. Higher NOSPECS classes (4(eye motility) and 6(visual acuity)) contribute 

moree to the Total Eye Score than lower classes (3(proptosis)), which might explain the 

higherr correlation with visual functioning than with appearance. The low correlations of 

GOO activity (Clinical Activity Score) with HRQL might also be explained by the fact that 

Clinicall  Activity Score is also a compound measure of different factors (pain, redness, 

swelling),, but we were not able to examine these factors separately. On the other hand, 

HRQLL was not expected to be highly correlated with clinical measurements of disease 

severityy or activity because the perception of the impact of disease will be different for 

eachh patient, which indicates the essence of HRQL measurements. This is also illustrated 

byy the low correlation we found between the objective measurement of proptosis and the 

subjectivee perception of changed appearance by the patient. 

Overall,, these correlations with different measures gave confidence that the GO-QOL is 

reallyy measuring what it is supposed to measure. However, validation is not an all or 

nothingg process. The more frequently an instrument is used, and the more situations in 

whichh it performs as expected, the greater the confidence in its validity.13 The validity of 

thee GO-QOL should therefore be confirmed in future studies. 

Also,, other aspects of reliability and validity should be evaluated before the GO-QOL can 

bee used in clinical studies. A more heterogeneous patient sample is needed to examine 

whetherr the GO-QOL can discriminate between patient groups. 

Also,, the questionnaire should give reproducible results on repeated administrations in 

clinicallyy stable patients Since the questionnaire is designed for evaluative purposes (that 

is,, to measure within-subject change over time) it should be able to measure clinically 
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importantt changes in HRQL over time.25 Finally, the score on the questionnaire should 

bee interpretable and meaningful. One should know whether a particular score means mild, 

moderatee or severe impairment on HRQL and whether a change in score should be 

interpretedd as a small, moderate or large change. On the GO-QOL, a score of 50 points 

onn one scale reflects for example that you are slighdy impaired on all eight questions, or 

severelyy impaired on half the questions. A change of 1 point on the three-point Likert 

scalee of 1 or 2 questions (for example, from moderate to severe impairment), leads to a 

changee in score on the scale of 6.25 or 12.5 points respectively (on a scale from 0-100). 

However,, the clinical meaning of the (changes in) scores will become clearer when 

additionall  information is available about the variability in scores in stable and non-stable 

patients.. All these aspects need to be further studied. 

Conclusion n 

HRQLL measures provide important additional information to traditional physiological or 

biologicall  measures of health status because they rely on the experience of the individual 

patientss about their functioning and well-being in daily life. When the goal of treatment 

iss to improve functional capacities and well-being (rather than to prolong life) and 

correlationss between clinical measures and patient's experiences are low, then HRQL 

measuress are imperative as outcome measures in the evaluations of treatments.37 The GO-

QOLL is a promising tool to measure disease-specific aspects of quality of life in patients 

withh GO. 
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Abstract t 

ObjectiveObjective To assess the test-retest reliability of a recently developed disease-specific quality 

off  lif e questionnaire for evaluative studies in patients with Graves' ophthalmopathy (the 

GO-QOL),, measuring visual functioning and psychosocial consequences of a changed 

appearance. . 

MethodsMethods Ninety-three patients were included and completed the GO-QOL. Additional 

informationn on general quality of life and disease characteristics was obtained. Construct 

validityy and internal consistency of the two subscales was determined, based on principal 

componentt analyses, Cronbach's alphas and correlations with MOS-24, three subscales 

off  the SIP, and clinical measures. Eighty-nine patients completed a second GO-QOL after 

twoo weeks including four additional questions about perceived changes in health status. 

Test-retestt reliability was assessed by calculating intraclass correlation coefficients (ICCs) 

andd limits of agreement, using several definitions of stable patients. Slight modifications 

fromm the original questionnaire were evaluated for their effect on the validity and 

reliability. . 

ResultsResults The construct validity of the two subscales was confirmed and Cronbach's alphas 

weree 0.89 for visual functioning and 0.87 for appearance. The substantial ICCs found for 

bothh scales of the GO-QOL (ICCs above 0.80) reflect that the errors of measurement 

weree relatively small, which supports the value of this questionnaire for clinical studies 

withh relatively small sample sizes. The modification of the appearance scale improved the 

validityy of the scale and resulted in less missing values. 

ConclusionConclusion Following the recommendations of the joint committee of myroid associations, 

wee recommend the inclusion of HRQL-measures in clinical studies that evaluate 

treatmentss for patients with GO. The GO-QOL is a promising tool for this purpose. 
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Introductio n n 

Graves'' ophthalmopathy (GO) is a potentially disfiguring and sight-threatening disease, 

occurringg in 10-25% of patients (mosdy women) with Graves' thyroid disease (GTD).1-2 

Symptomss of pain, swelling, and redness of the eyelids, double vision (diplopia) and 

disfiguringg bulging of the eyes (proptosis), are caused by swelling of the extra-ocular 

muscless and fat behind the eyes. Treatment is aimed at inactivation of the inflammation 

byy means of immunosuppressive treatment (with steroids or radiotherapy), if necessary 

followedd by functional and/or cosmetic corrective surgery (often more than once) later, 

inn the stable phase of the disease. The course of disease is variable and treatment can take 

manyy years.1'2 

Becausee the goal of treatment for GO is to improve functioning and make patients look 

andd feel better, measurements of functional capacity and health-related quality of life 

(HRQL)) should be included in evaluative studies.3 Despite a current lack of agreement 

onn die definition and dimensions of HRQL, die need to incorporate patients' experiences 

iss well recognised.3"6 

Inn 1992, a joint committee of diyroid associations stated that self-assessment of the eye 

conditionn by the patient should be included in evaluations of treatments for patients with 

GO.77 However, it was not until 1997 that the first article was published on health-related 

qualityy of life in patients with GO, using a general HRQL questionnaire.8 In this cross-

sectionall  study, the HRQL of GO patients was impaired on all dimensions of the MOS 24 

(Medicall  Outcomes Study Short-form General Health Survey) compared to patients 

withoutt any chronic conditions. 

Forr the incorporation of patients' experiences in clinical studies, an evaluative instrument 

iss required that can detect small, but clinically important changes in HRQL over time. For 

thiss purpose, disease-specific quality of life questionnaires are often more appropriate than 

generall  HQRLL measures like the MOS-24, because disease-specific instruments focus on 

thosee relevant aspects of HRQL that are affected by the specific disease under study. 

Thesee instruments are therefore likely to be more sensitive to relevant changes in disease 

statuss over time.911 We developed a simple, self-administered, disease-specific quality of 

lif ee questionnaire to be used as an outcome measure in evaluative studies in patients with 

GO:: the GO-QOL.12'13 The questionnaire contains two subscales: 8 items refer to the 

consequencess of double vision and decreased visual acuity on visual functioning (e.g., 
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problemss with driving, reading), and 8 items refer to the psychosocial consequences of a 

changedd appearance (e.g., influence on self-confidence, unpleasant reactions), all due to 

thee GO. On each item, the degree of perceived impairment is scored on a three-point 

Likertt scale (not impaired, a littl e impaired, severely impaired). The two subscales showed 

promisingg validity and internal consistency in newly referred patients.12'13 

However,, we argued that the validity could possibly be improved by slight modifications 

inn the wording and sequence of the questions. Also, in order to facilitate the interpretation 

off  longitudinal changes in GO-QOL scores over time, and to determine sample sizes 

requiredd for clinical trials, one should have an idea about the within-subject variability or 

test-retestt reliability of the questionnaire in stable subjects. If the variability in stable 

subjectss is small in relation to the change in score that constitutes a clinically important 

difference,, one will be able to conduct clinical trials with relatively small sample sizes.14 

Thee aim of this study was therefore to assess the test-retest reliability of the GO-QOL in 

stablee patients. In addition, the results of this study could (and should) support the validity 

andd internal consistency of the questionnaire. 

Methods s 

Modificatio nn of the GO-QOL 

Threee questions of the appearance subscale were slighdy modified: In our previous study 

thee item "social isolation" was related to both scales. The item was assigned to the 

appearancee scale on the basis of its content. It was hypothesised that the place of this item 

inn the middle of the questionnaire at the transition between the two scales contributed to 

thee correlation with both scales. Therefore we moved the item to the end of the 

questionnairee and slighdy changed the wording of the question in accordance with the 

otherr questions of the appearance scale. The wordings of two other questions ("being less 

oftenn on photos" and "using camouflage") were also slighdy changed, as well as the 

answeringg options, which were changed from yes/no/1 don't know or not applicable to 

not-/aa litde-/severely impaired in accordance with the other questions in the scale. A full 

representationn of the modified GO-QOL is given in chapter 7. 

Too examine die effects of these changes on die validity and reliability of the subscales, we 

includedd both the original and the modified questions in die questionnaire. Hence, two 

versionss of the appearance subscale could be created; one containing the original 8 items, 

andd one containing 5 original plus 3 modified items. The two versions were compared in 

alll  analyses, and will be referred to as the original and modified appearance scale. 
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Patientss and procedures 
Wee included all consecutive Graves' ophthalmopathy (GO) patients (age > 18 years) who 

visitedd the outpatient clinic of the Orbital Centre of the Academic Medical Centre in 

Amsterdamm during a three months period. Each patient could only be included once. 

Al ll  patients were asked for informed consent and received a questionnaire, containing 

generall  questions on demographics, duration and previous treatments of GO and Graves 

Thyroidd Disease (GTD), the GO-QOL, the MOS-24 (Medical Outcomes Study Short-

formm General Health Survey)15, and three subscales of the SIP (Sickness Impact Profile; 

Sociall  Interaction, Household management and Leisure pastimes and recreation)16, the 

latterr two both general HRQL questionnaires. Questionnaires were completed at the 

outpatientt clinic or at home and returned by mail within a week. 

Informationn on current GO severity was scored according to the NOSPECS classification 

system,, based on symptoms and signs of eyelid retraction (class 1), soft tissue changes 

(classs 2), proptosis (class 3), eye motility disturbances (class 4), corneal involvement (class 

5),, and sight loss (class 6). Within each class, symptoms or signs are scored as absent (0), 

minimall  (a), moderate (b) or severe (c).17 Current GO activity was scored according to the 

Clinicall  Activity Score, based on 7 signs of inflammation of the orbit (pain, redness, and 

swelling),, each scored as absent (0) or present (I).18 Scores were recorded on a special case 

recordd form (CRF) by the treating ophthalmologist. 

Al ll  patients who completed the questionnaire received a second questionnaire by mail two 

weekss after completion of the first. A reminder was send after one week if the 

questionnairee was not returned. A two-week period was chosen to be long enough to 

avoidd recall bias and yet short enough to assume patients to remain clinically stable on 

theirr GO.19'20 The second questionnaire contained only the GO-QOL and four 

transitionall  variables about perceived changes in general health, in the Graves' 

ophthalmopathy,, in visual functioning and in appearance. Patients were asked if these 

aspectss of their health were worse, about the same, or better than two weeks ago. 

Statisticall  analyses 

FirstFirst measurement: Validity 

Principall  Component Analysis was used to confirm the subdivision of the questionnaire 

intoo a visual functioning subscale and an appearance subscale (the two versions were 

compared).. Internal consistency was assessed by calculating Cronbach's alphas. For all 
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subscaless of the GO-QOL, MOS-24 and SIP, scores on the individual items were 

summedd and transformed to 0-100 scales, 0 indicating worst health state, and 100 

indicatingg best health state. Correlations of the two disease-specific scales with clinical 

characteristicss and with subscales of the MOS-24 and SIP were calculated to assess 

constructt validity, that is, the extent to which the questionnaire relates to other measures 

inn a manner which is consistent with pre-defined hypotheses concerning the concepts (or 

constructs)) that are being measured.2"'21 For example, it was expected that older patients 

andd patients with more severe eye motility disturbances or double vision would experience 

moree problems with visual functioning, while females and patients with more proptosis 

wouldd experience more problems with appearance. Also, visual functioning was expected 

too correlate substantially with general "functional" scales like physical, role, and social 

functioning,, household management and leisure pastimes, while appearance was expected 

too correlate with mental health and social interactions. 

SecondSecond measurement: Test-retest reliability 

Meann differences between the two measurements were calculated with limits of agreement 

(definedd as mean difference  2 * SD of the difference) according to Bland and Altman.22 

Thesee limits reflect the interval within 95% of the differences in scores lie. A plot was 

madee of the difference between the two measurements against their mean to check 

whetherr the error of measurement was independent of the magnitude of the score.22 

Test-retestt reliability of the GO-QOL was assessed by calculating intraclass correlation 

coefficientss (ICCs), which is generally accepted as the preferable method of assessing 

reliability.144 The ICC is more appropriate for assessing reliability than the Pearson 

correlationn coefficient because it reflects not only random but also systematic differences 

inn test scores. If one measurement is systematically higher or lower than the other, the 

ICCC is correspondingly reduced, while the Pearson correlation coefficient is not.14,19 

Theree are different ways of calculating an ICC that can give quite different results when 

appliedd to the same data.23 We calculated ICCs according to Deyo et al.19, which 

correspondss to the two-way random effects model described by Shrout and Fleiss.24 This 

modell  assumes that the two occasions of measurement that were chosen represent a 

randomm sample of all possible measurement occasions and that each patient was assessed 

att each occasion. 

Differentt ways were used to define stable patients: ICCs were calculated for the entire 

patientt group, as it was argued that no clinically important changes would be expected in 

thee GO within two weeks. Additionally, ICCs were calculated for all subgroups of patients 
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whoo reported to be improved, remained stable, or got worse on the four transitional 

variables.. Weighted Kappa's were calculated for the 19 individual items of the GO-QOL 

too examine the test-retest reliability of the individual items. Numbers were assigned to the 

answeringg options from 1 to 3, and disagreement weights were based on the square of the 

amountt of discrepancy. With this weighting scheme, the weighted kappa is exacdy 

identicall  to the ICC (two-way random effects model).20 

Results s 

Response e 
Inn three months, 109 consecutive patients were eligible for the study. Four patients were 

missedd for inclusion and four patients refused informed consent. Eight patients did not 

returnn the first questionnaire (92% response), leaving 93 patients (23 men; 70 women) that 

weree included. The treating ophthalmologists did not complete the CRF for 2 patients; 

thuss 91 patients remained for correlation analyses with clinical variables. Four of the 93 

patientss who completed the first questionnaire did not return the second one (96% 

response);; thus 89 patients could be used for test-retest analyses. 

Patientt characteristics are shown in Table 1. Eighty-nine percent (83/93) of the patients 

weree clinically and biochemically euthyroid. Scores on the GO-QOL (first measurement) 

aree given in Table 2. 
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Tablee 1. Patient characteristics 

Variable e 

Agee (years) 

Sex x 

Durationn GO (months) 

Durationn GTD (months) 

PreviousPrevious treatments GO 

prednisone e 

radiotherapy y 

decompressionn operation 

eyee muscle surgery 

eyee lid surgery 

otherr treatments 

PreviousPrevious treatments GTD 

radioiodine e 

thyroidd surgery 

medication n 

CurrentCurrent GO severity 

softt tissue involvement 

proptosis s 

extraocularr muscle involvement 

corneall  involvement 

opticc nerve involvement 

Totall  Eye Score1 

CurrentCurrent GO activity 

Clinicall  Activity Score2 

meann  SD 

range e 

F / M M 

mediann (range) 

mediann (range) 

classs 2 (0/a/b/c) 

classs 3 (0/a/b/c) 

classs 4 (0/a/b/c) 

classs 5 (0/a/b/c) 

classs 6 (0/a/b/c) 

median(range) ) 

median(range) ) 

Value e 

49.11  13.7 

23-76 6 

7 0 / 23 3 

44.88 (4.2-364) 

50.77 (0.6-591) 

30.1% % 

50.0% % 

57.0% % 

39.1% % 

45.2% % 

20.4% % 

26.1% % 

15.2% % 

95.7% % 

14/53/23/1 1 

71/16/4/0 0 

48/23/20/0 0 

77/11/0/0 0 

80 /4 /3 /2 2 

66 (0-33) 

11 (0-7) 

N N 

93 3 

93 3 

91 1 

88 8 

93 3 

92 2 

93 3 

92 2 

93 3 

93 3 

92 2 

92 2 

92 2 

91 1 

91 1 

91 1 

88 8 

89 9 

89 9 

85 5 

11 Total Eye Score (TES) is calculated by multiplying each class of the NOSPECS classification 
(exceptt class 5) with its grade of severity (0=0; a=l; b=2; c=3 points), yielding a maximum total 
scoree of 45 points (since all patients had symptoms, class 1 is not taken into account).17 

22 Clinical Activity Score is calculated on the basis of presence (1 point) of absence (0 points) of 
pain,, redness, swelling, yielding a total maximum score of 7.18 
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Tablee 2. Frequencies of responses (measurement 1) on the questions of the GO-QOL (n - 93) 

Itemm Not A littl e Seriously Missing 
impairedd impaired impaired values 

VisualVisual functioning 

limitedd in cycling 

limitedd in driving 

limitedd in walking indoors 

limitedd in walking outside 

limitedd in reading 

limitedd in watching TV 

limitedd in hobby 

interferencee with daily lif e 

Appearance Appearance 

changee in appearance 

feelingg of being watched 

unpleasantt reactions 

influencee on self-confidence 

influencee on friendships 

feelingg of social isolation 

feelingg less often on photos 

tryingg to camouflage appearance 

II Thirteen patients had no driver's licence. 

Firs tt  measurement: Validit y 

Ninety-threee G O - Q OL questionnaires were eligible for the principal component analysis. 

Thirteenn patients had no driver's license, resulting in a missing value for the item driving; 

I II  patients scored " I don't know" on the item being less often on photos, which were 

codedd as a missing value; 6 patients had a missing value for the item hobbies; and 6 other 

itemss had one missing value, remaining 65 (original appearance scale) or 71 (modified 

scale)) complete first questionnaires. Initially , missing items were deleted pairwise in the 

analysis.. The answer "not applicable" on the item camouflage was coded as "no". 

75 5 

15 5 

23 3 

1 1 

5 5 

24 4 

15 5 

18 8 

18 8 

8 8 

41 1 

45 5 

28 8 

59 9 

63 3 

42 2 

55 5 

33 3 

23 3 

13 3 

32 2 

38 8 

46 6 

31 1 

39 9 

37 7 

30 0 

38 8 

33 3 

23 3 

17 7 

20 0 

23 3 

43 3 

34 4 

79 9 

56 6 

31 1 

32 2 

38 8 

35 5 

47 7 

22 2 

10 0 

31 1 

11 1 

12 2 

30 0 

15 5 

2 2 

133 i 

6 6 

1 1 

1 1 

1 1 

1 1 
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Principall  component analyses confirmed the subdivision of the questionnaire into two 

subscales.. Factor loadings were comparable to our previous study. As expected, in the 

analysiss using the original appearance items, the item social isolation loaded moderately 

onn both factors (0.46 on visual functioning, 0.42 on appearance). In the analysis using the 

modifiedd items, the modified item loaded much higher on the appearance scale (0.71) than 

onn the visual functioning scale (-0.07). Also, the modified items about photos and 

camouflagee had higher factor loadings on the appearance scale than the original items 

(0.800 compared to 0.66 for photos, and 0.62 compared to 0.46 for camouflage). Several 

otherr strategies for replacing missing values resulted in comparable factor solutions. 

Cronbach'ss alphas were 0.89 for visual functioning, 0.80 for the original appearance scale, 

andd 0.87 for the modified appearance scale. 

Becausee the results of the following analyses were comparable for the original and 

modifiedd appearance scale, we only present the results for the modified scale in the tables. 

Correlationss of the two disease-specific scales with MOS-24, SIP and clinical 

characteristicss are given in Table 3. Older patients and patients with more severe eye 

motilityy disturbances reported more problems with visual functioning, and females 

reportedd more problems with appearance than men did. Contrary to expectations, 

propp to sis correlated low with appearance. Visual functioning correlated substantially with 

alll  subscales of the MOS-24 and SIP. Appearance correlated most with mental health. 

Thee mean scores  SD (range) for the GO-QOL were 65.6  26.1 (0-100) for visual 

functioningg and 61.0  27.4 (0-100) for appearance (modified scale). Mean scores  SD 

forr MOS-24 and SIP scales ranged from 47.2  23.7 to 86.2  15.4. 

Secondd measurement: Test-retest reliabilit y 

Seventy-fourr percent (66/89) of patients reported no change in general health (15/89 

improvedd and 8/89 deteriorated); 73% of patients (65/89) reported no change in overall 

GOO (16/89 improved and 7/89 deteriorated); 70% of patients (62/89) reported no 

changee in visual functioning (12/89 improved and 15/89 deteriorated); and 79% of 

patientss (70/89) reported no change in appearance (11/89 improved and 7/89 

deterioratedd (1 missing value)). Fifty-three percent (47/89) of the patients reported no 

changee in all four transitional variables. 
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Tablee 3. Spearman rank correlations of the two subscales of the GO-QOL with subscales of the 

MOS-244 and SIP and with clinical characteristics (n = 93) 

Visuall  functioning Appearance e 
(modifiedd scale) 

MOS-24 MOS-24 

physicall  functioning 

rolee functioning 

sociall  functioning 

mentall  health 

healthh perceptions 

bodilyy pain 

energy y 

SIP SIP 

sociall  interaction 

householdd management 

leisuree pastimes 

ClinicalClinical characteristics 

Age e 

Femalee sex 

Durationn of GO 

Currentt GO severity 

softt tissue involvement class 2 

proptosiss class 3 

extraocularr muscle involvement class 4 

Totall  Eye Score 

Currentt GO activity (Clinical Activity Score) 

.48** * 

.411 ** 

.50** * 

.50** * 

.42** * 

.411 ** 
499 ** 

.53** * 

.56** * 

.533 ** 

25* * 

004 4 

13 3 

233 ** 

16* * 

42** * 

38** * 

333 ** 

.33** * 

.42** * 
y~[y~[ * # 

.48** * 

.24* * 

.24* * 

.34** * 

.35** * 

.28** * 

.25* * 

.15 5 

-.311 ** 

-.22* * 

-.10 0 

-.14 4 

.02 2 

-.05 5 

-.10 0 

Higherr scores indicate better functioning, except for Total Eye Score, NOSPECS class 2,3, and 
4,, and Clinical Activity Score, for which higher scores indicate worse eye condition. 
**  P < 0.05. 
***  P < 0 . 0 1. 
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Inn Table 4 mean  SD scores of the GO-QOL are given for the first and second 

measurementt as well as the mean differences between the measurements with limits of 

agreement.. ICC's are given with 95% confidence intervals (CIs). Results are presented for 

thee whole patient group (n = 89) as well as for subgroups of patients who did or did not 

reportedd a change in their visual functioning or appearance. 

Meann scores of both scales were systematically higher for the second measurement in the 

presentedd patient groups as well as in all other subgroups of patients who reported to be 

stablee or improved. Mean differences (  SD) ranged from 1.0 (+ 11.4) to 2.8 (+ 12.2) 

pointss in stable patients; and from 2.4 (  10.3) to 12.9 (  19.2) points in patients that 

improved.. Mean differences (  SD) in patients that deteriorated ranged from -2.0 (

10.6)) to 10.8 (+ 10.2) points. Overall, the differences in scores were somewhat higher for 

thee modified appearance scale compared to the original scale. 

Inn Figure 1 the differences between the two measurements are plotted against their mean, 

accordingg to the method described by Bland & Altman.22 The error of measurement was 

foundd to be independent of the magnitude of the score. 

ICCss for the presented patient groups as well as for all other stable subgroups were above 

0.800 (Table 4), indicating that more than 80% of the variance in scores can be attributed 

too "true" differences between patients. ICCs for subgroups that reported to be improved 

orr deteriorated ranged from 0.42 to 0.99, but had wide confidence intervals because of the 

smalll  patient groups. For both subscales, ICCs were higher in patients who reported to 

bee stable on these specific aspects than for patients who reported to be improved or 

deterioratedd (Table 4). ICCs of the modified appearance scale were slighdy lower than the 

ICCss of the original scale for all subgroups. 

Weightedd Kappa's of the 19 individual items ranged from 0.41 (95% CI 0.22-0.61) for 

walkingg indoors to 0.85 (95% CI 0.76-0.95) for being less often on photos (modified 

item). . 
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Figuree 1. Difference between the first and second measurement against their mean 

forr visual functioning (A) and appearance (B) 
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Discussion n 

Thee GO-QOL was developed as an outcome measure for evaluative studies to measure 

thee consequences of double vision and decreased visual acuity on visual functioning and 

thee psychosocial consequences of a changed appearance, two important aspects of health-

relatedd quality of life for patients with Graves' ophthalmopathy. In this study, the test-

retestt reliability of the GO-QOL was assessed and the results were considered acceptable 

forr group comparisons, with ICCs above 0.80. The construct validity of the GO-QOL 

wass confirmed by the principal component analyses and internal consistency results, and 

modificationn of the appearance scale improved the validity of the scale and resulted in less 

missingg values. 

Firstt  measurement: Validit y 
Ass expected, older patients and patients with more severe eye motility disturbances 

reportedd more problems with visual functioning, and females reported more problems 

withh appearance, which supported the construct validity of the GO-QOL. Contrary to 

expectations,, proptosis correlated low with appearance. This might be due to the low 

variancee in proptosis, with most patients classified in class 30 (Table 1). These findings 

correspondd to our previous study.13 Also similar to our previous study, GO severity (Total 

Eyee Score) and activity (Clinical Activity Score) correlated only moderately with visual 

functioning.. As we discussed then, this could be explained by the fact that the Total Eye 

Scoree and Clinical Activity Score are compound measures of different aspects of disease 

thatt might have a different effect on functioning and HRQL.13 Another explanation could 

bee that other factors influence patients' experiences with this disease. For example, 

patients'' experiences with their appearance are not only determined by the degree of 

proptosiss in one eye (class 3), but also by the change in proptosis from the values before 

thee onset of GO, and the (absence of) symmetry between the eyes. Likewise, visual 

functioningg is not only determined by the degree of eye muscle restriction in one eye 

(classs 4), but also by the (absence of) symmetry between the eyes, which might lead to 

doublee vision or squint. Also, squint influences the appearance. And finally, the degree of 

burdenn from these aspects, which is different for each person, influences the GO-QOL 

scores. . 

Wee can not rule out that the low correlations between the GO-QOL and the routine 

clinicall  measures could be explained by low construct validity of the questionnaire. 

However,, validity of the disease-specificity of the questionnaire was also supported by the 

81 1 



Chapterr 4 

inclusionn of all (and only) items that were important to patients13 and by including the 

sentencee ".. due to your Graves' ophthalmopathy" at each question. But the most 

importantt way to support the usefulness of the GO-QOL as an evaluative instrument for 

clinicall  studies is to further confirm the validity by longitudinal studies examining the 

correlationn between changes in disease status according to the patient of physician and 

changess in scores on the questionnaire. 

Substantiall  correlations were observed between conceptually related scales of the GO-

QOLL and MOS-24 and SIP, for example between visual functioning and household 

managementt or leisure pastimes and between appearance and mental health, which 

supportedd the construct validity of the GO-QOL. However, visual functioning correlated 

similarlyy high with the other (less conceptually related) scales of the MOS-24. In fact, all 

correlationss of the GO-QOL with the MOS-24 and most of the correlations with the SIP 

weree higher than in our previous study.13 The correlations of visual functioning with 

physicall  functioning, mental health, energy, and social interaction and the correlation of 

appearancee with mental health were significandy higher than in our previous study (more 

thann 0.29 higher, P < 0.05 (Fisher's z-transformation)). These differences could only 

partlyy be explained by a larger variance in scores in this more heterogeneous patient 

population.. The significandy longer median duration of GO in this study (44.8 months 

versuss 12.0 months in our previous study; p < 0.001) could not explain the difference in 

correlations.. Also, the number of previous treatments had no influence on these 

correlations;; they were also high in 16 patients who were untreated. We do not have a 

satisfactoryy explanation for these differences with our previous study. Perhaps other 

differencess in patient population could explain the difference. Future studies need to 

reproducee this correlation matrix to investigate if construct validity might be different in 

differentt patient groups. 

Secondd measurement: Test-retest reliabilit y 

Highh ICCs were found in this pre-defined clinically stable patient group. Four transitional 

variabless were used to define stable subgroups. As expected for both visual functioning 

andd appearance, ICCs were higher in patients who reported to be stable on these specific 

aspectss than for patients who reported to be improved or deteriorated, which supports 

thee reliability of the GO-QOL. Differences, however, were small, which is in accordance 

withh the expectation that large clinically important changes were not to be expected in two 

weeks. . 
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Theree is no consensus about whether to define stable patients in advance, i.e., by defining 

aa time period between the measurements in which no clinically important changes can be 

expected,, or in retrospect, i.e., based on some global measure of change. Norman et al25 

addresss several problems with the use of transitional variables for determining change, 

includingg the questionable validity of these variables. In this study we were not able to 

checkk if the clinical condition was unchanged by physical examination, because these 

patientss were not seen on a regular basis within two weeks at the outpatient clinic and 

questionnairess for the retest were sent by mail. Recall bias can therefore not entirely be 

excluded,, but a retest interval of 2 weeks is very common in the literature.19'20 We further 

believee that clinically important changes were highly unlikely in two weeks, and differences 

inn results were small when using the entire patient group or stable subgroups as perceived 

byy the patient. 

Inn all subgroups of patients who reported to be improved, mean scores of visual 

functioningg and appearance were higher for the second measurement. However, these 

secondd scores were also higher in all stable subgroups as well as in the entire patient 

sample,, although these changes were smaller. These systematic improvements in 

apparendyy stable patients are common in health status measurements and might be due 

too the natural course of disease, a non-specific learning effect or to regression to the 

mean.14'199 The ICC based on a two-way random effects model takes these systematic 

differencess into account. Although the ICCs in this study were not always lower (but 

sometimess even higher) in subgroups with larger score changes between the two 

measurements,, the differences were small and might be nonsignificant because of wide 

confidencee intervals in these small subgroups. 

Thee substantial ICCs found for both scales of the GO-QOL reflect that the errors of 

measurementt were relatively small, which supports the value of this questionnaire for 

clinicall  trials with relatively small sample sizes. For example, with an observed SD of the 

differencee in scores in stable patients of 14 points, a trial with 30 patients in each group 

(whichh is a common sample size for trials in Graves' ophthalmopathy)26"28 can detect 

statisticallyy significant differences in scores of about 11 points with a power of 0.90.u A 

change,, for example, in two items from severely impaired to a littl e impaired (or in 1 item 

fromm severely impaired to not impaired) constitutes a change in score on the scale of 12.5 

points.. Whether these changes constitute a clinically important difference depend 

however,, upon the aim of the trial and should be confirmed in a study assessing GO-

QOLL changes in patients before and after treatment. 
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Onee should keep in mind that reliability is not a characteristic of the questionnaire, but, 

ass shown above, it is linked to the variance and sample size of the population in which it 

i ss determined 20,23,29 - j ^ reliability found in this study might be lower in a more 

homogeneouss population defined for inclusion in a clinical trial, which increases the 

samplee si2e needed to detect a certain treatment difference. For example, if the SD of the 

differencee in scores increases to 18 points, the required sample size will accordingly 

increasee to 48 patients per group to detect a previously mentioned difference in score of 

111 points with the same power. 

Forr the use of an instrument for individual patient management, the reliability should be 

higherr than for the use of an instrument for group comparisons in clinical trials.20 This 

cann be understood from the "Bland & Altman" plot (Figure 1) and the limits of 

agreement,, indicating the variability within individual patients. In this study, the limits of 

agreementt were relatively large, despite substantial ICCs. If an individual (stable) patient 

completess the GO-QOL twice, then there is a probability of 95% that the second score 

wil ll  be not more than 25-30 points higher or lower than the first score. Only if these 

changess are smaller than the clinically important difference, which might be questionable 

butt has yet to be defined, the questionnaire could be useful for individual patient 

management. . 

Conclusion n 

Inn conclusion, the results of this study support the validity and reliability of the GO-QOL 

ass an outcome measure in evaluative studies in patients with Graves' ophthalmopathy. 

Followingg the recommendations of the joint committee of thyroid associations, we 

recommendd the inclusion of HRQL-measures in clinical studies that evaluate treatments 

forr patients with GO. The GO-QOL is a promising tool for this purpose. 
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Abstract t 

ObjectiveObjective Responsiveness has been proposed as a third measurement property of evaluative 

health-relatedd quality of life instruments, next to reliability and validity. The literature 

showss a lack of clarity about the definition of responsiveness. No gold standard exists for 

calculatingg it. The main purpose of this article is to give some structure to the terminology 

andd methodology of responsiveness and to provide subsequent guidelines for instrument 

evaluation. . 

MethodsMethods We searched the literature from 1985 for definitions of and methods for 

calculatingg responsiveness. 

ResultsResults In the first part of this article an overview is presented of all definitions and 

methodss used for calculating responsiveness mat could be identified in the literature since 

1985.. Twenty definitions and 25 measures were found. They were classified into three 

groupss based on the kind of change that a responsive instrument should be able to detect. 

Wee applied all measures to both a general and a disease-specific quality of life 

questionnaire.. A large variation in results between and within the three groups was 

observed.. In the second part of this paper the assessment of responsiveness is discussed 

fromm the perspective of instrument development and evaluation. Four major issues are 

identifiedd that need to be considered to claim the usefulness of an evaluative HRQL 

instrument.. Their relation with responsiveness is discussed. Guidelines are provided for 

thee assessment of these aspects in the evaluation of HRQL instruments. 

ConclusionConclusion Our main conclusion is that in theory, there is no need for responsiveness in 

additionn to reliability and validity. In practice, all measures of what is currently called 

responsivenesss can be looked at as measures of longitudinal validity or longitudinal 

reliability,, with some of them contributing further information for the interpretation of 

changee scores. One can therefore successfully argue that the concept of responsiveness 

cann be rejected as a separate measurement property of an evaluative instrument. To stop 

furtherr confusion about the meaning and assessment of responsiveness, we propose to 

replacee this term by respective indices of longitudinal validity, longitudinal reliability and 

interpretation. . 
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Introductio n n 

Health-Relatedd Quality of Lif e (HRQL) is increasingly used as an outcome measure in 

clinicall  studies. This trend makes it all the more necessary to have a clear methodology for 

thee development and use of HRQL instruments. Traditionally, there is consensus that 

newlyy developed instruments should be tested for validity and reliability before they can 

bee used in clinical studies. For evaluative instruments designed to measure longitudinal 

changess in HRQL over time, "responsiveness" or "sensitivity to change" has been 

proposedd as a third requirement.115 Measuring change in outcome over time is a frequent 

necessityy in comparative clinical trials. 

Despitee the fact that some authors consider responsiveness to be the most essential 

propertyy of an evaluative instrument, the methodology of assessing responsiveness tends 

too be less well understood.6'9 Some authors have argued that responsiveness is not a 

separatee property of the instrument but just another aspect of validity.1619 Overall, there 

iss an evident lack of clarity in the literature about the definition of responsiveness. 

Responsivenesss has been often defined as the ability of the instrument to detect (clinically) 

importantt changes over time.6»20 Other authors have stated that a responsive instrument 

shouldd be able to detect changes due to a treatment effects.21'22 Alternatively, 

responsivenesss has been defined as the sample si2e required to detect a certain change,2 

orr as a measure of association between the observed change in score and the change in 

thee true value of the underlying construct.12 As a consequence of the confusion around 

thee definition of responsiveness, there is considerable inconsistency in the methods for 

calculatingg it and a gold standard is lacking.20'21,23"26 Numerous quantitative indices have 

beenn proposed and used, but few authors have explicidy justified their choice of a specific 

index.. Others seem to avoid this problem altogether by comparing different indices of 

responsiveness.. They conclude that their instrument is responsive when all indices point 

inn the same direction.20'26"31 

Inn order to justify the claim that the development and evaluation of HRQL instruments 

hass been thorough and explicit, there is a clear need to standardise the terminology for 

assessingg responsiveness as well as the corresponding methodology. The main purpose 

off  this article is to give some structure to the terminology and methodology of 

responsivenesss and to provide subsequent guidelines for instrument evaluation. 
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Inn the first part of this article a review of the available literature on the methodology for 

assessingg responsiveness since 1985 is presented. A summary is presented of all definitions 

andd methods used for calculating responsiveness that could be identified. To illustrate the 

differencess resulting from using these various methods, we have applied these methods 

too estimate responsiveness of a disease-specific and a general HRQL questionnaire. 

Inn the second part of this article we will try to give some structure to the assessment of 

responsivenesss from the perspective of instrument evaluation. The main question is what 

doo we need to know about an instrument's measurement abilities to claim that the 

developmentt and evaluation of HRQL instruments has been thorough and explicit? 

Relationss between validity, reliability and responsiveness are discussed and guidelines are 

providedd for the assessment of these aspects in the evaluation of HRQL instruments. 

AA review of the literatur e on responsiveness 

Wee searched the literature from 1985 for definitions of and methods for calculating 

responsiveness.. Our purpose was to identify all existing definitions and methods to 

presentt an overview as complete as possible. Since "responsiveness" is not a key word in 

Medline,, we searched for articles with "responsiveness" or "sensitivity to change" as a 

textword.. We limited our search to articles with "quality of life" and/or "questionnaire" 

ass a key word. This search yielded 147 abstracts, which were scanned for methodological 

considerationss about responsiveness. Additional articles were gathered by using the 

"relatedd articles" option of PubMed, by reviewing reference lists of key articles and by 

handd searching the latest issues of the Journal of Clinical Epidemiology & Quality of Life 

Research. . 

Inn Table 1 an overview is presented of the definitions of responsiveness found through 

ourr search. Although there are many similarities between the definitions, important 

differencess were observed. We identified three categories, although we must admit that 

otherr groupings are possible e.g. internal versus external responsiveness32 or distribution-

basedd versus anchor-based measures. Our classification was based on the kind of change 

thatt a responsive instrument should be able to detect. Within each of these groups, a 

varietyy of methods is being used in the literature for calculating responsiveness (Table 2). 
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Inn the first group responsiveness is defined as the ability to detect change in general.2'5'8" 

10,15,21-23,26,33,344 This cou\(\ be any kind of change, often defined as a statistically significant 

changee after treatment. In the second group responsiveness is more specifically defined 

ass the ability to detect clinically important ^# .̂1 -̂6,11,20,27-30,35-48 These definitions are 

differentt from the first group because they require an explicit, although often subjective 

judgementt on what is to be important. In the third group responsiveness is defined as the 

abilityy to detect real changes in the concept being measured}2^^^2^9 This definition can be 

consideredd a further extension of the previous two, as it does not only requires a 

judgementt on what are important changes but it also requires a gold standard for the 

conceptt being measured. 

Inn total, twenty-five different measures of responsiveness were found (Table 2). The same 

kindss of statistics sometimes appear in multiple groups, depending on the patient group 

inn which the measure is being calculated. For example, an effect size calculated only in 

patientss who are improved (as in measure 16) was placed in the second group because it 

involvess a judgement on improvement, while the same effect size calculated in all patients 

whoo underwent treatment (measure 8) does not involve this kind of judgement and was 

thereforee placed in the first group. Other statistics are specific for one particular group, 

suchh as sample sizes to detect change due to treatment (group 1), ROC curves to detect 

changess between those who improved and those who did not (group 2), and correlations 

withh a global measure of change to determine the association with a gold standard (group 

3). . 

Withinn all groups of measures there is variation in the kind of patient group in which the 

measuree is being calculated. This is reflected in differences in the numerator and 

denominatorr of the effect sizes (ES) and standardised response means (SRM). These 

variationss can be related to differences in the kind of changes that a responsive instrument 

shouldd be able to detect. More conceptual differences can be identified within the second 

andd third group of measures. First, there is variation in who should be the judge of an 

importantt change: the physician (as in measures 13,14) or the patient (as in measures 

16,17).. Second, there is variation in the definition of the standard deviation in the 

denominatorr of the ESs and SRMs. While some measures use the standard deviation of 

thee baseline score as the denominator (e.g. measures 17,18), others use the standard 

deviationn of the change in score as the denominator (e.g. measure 19-22). Finally, there 

iss also variation in the terminology of ES and SRM, which may hamper the unambiguous 

interpretationn of results. 
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Applicatio nn of different responsiveness measures 

Inn our view, the literature on methods for defining and calculating responsiveness is 

boundd to create confusion (Table 1 and 2). The existing variation however, only matters 

iff  different measures, when applied to the same instrument, lead to different conclusions. 

Ass a test, we tried to apply all existing measures of responsiveness in Table 2 to a disease-

specificc and a general HRQLL questionnaire. For this purpose, the GO-QOL was used as 

aa disease-specific HRQL questionnaire. This questionnaire has been developed for 

patientss with Graves' ophthalmopathy (GO), a thyroid-related eye disease. The GO-QOL 

consistss of two subscales: one measuring problems with visual functioning and one 

measuringg psychosocial consequences of a changed appearance, both on a scale from 0 

too 100, higher scores indicating better health.67'68 The SF-36 was used as a general HRQL 

questionnaire.699 Scores of the SF-36 were summarised in a Physical Component Summary 

scoree (PCS) and a Mental Component Summary score (MCS), both standardised to have 

aa mean score of 50 with a standard deviation of 10 in the general population.70 

AA group of 164 GO patients completed both questionnaires before and three to six 

monthss after therapy, which consisted of either radiotherapy or surgery. In the second 

questionnairee patients were asked to complete two extra questions about perceived overall 

changess in visual functioning and in appearance. They were asked if these aspects of their 

healthh had become worse, were about the same, or better than before treatment. It was 

nott possible to calculate all measures because not all the required data was available. Table 

33 lists the results. 

Theree appears to be large variation in results between as well as within the three groups 

off  measures although several statistics are impossible to compare because the units of 

measurementt are not the same. We could not see direcdy whether differences in definition 

off  responsiveness would lead to different conclusions about the responsiveness of the 

instruments.. However, the results of the same statistic were different when calculated in 

differentt patient groups (as in measure 19 and 21). This clearly suggests that the results 

doo depend on the definition of the kind of change that should be detected. 

95 5 



•« a a 

Ö Ö 

o o 

O"1 1 

a a 
x x 

O O 
Ö Ö 
O O 
•o o 
U U 

L=1 1 
CL, , 
CL, , 

H H 

COO ^ 

11  <u 

OO CL, 
O O 

ö ö 

V V 

a a 
bc c 

woo H 
d d 
u u 
4-1 1 
ü ü 

+-> > 
V V 

•O O 

C C v v 
.6 6 
a a o o 
CL, , 

r--

o o 

oo o 
00 0 

O O 

O O 
i n n 
o o o o 

o o 
^ H H O O 

NO O 
00 0 

o o 

f ) ) 
CM M 

O O 

20
 0

 

o o 

NO O 

o o 

C l l 

o o 

U-ll  ^ H ^ j . 

"' tt  ö  ö 

000 0 O v o 
o o 
ö ö 

o o 
ö ö 

O O 
O O 

NO O 
iT> iT> 

Os Os 

o o o o 

H H HH H 

X I I 
A A 

a> > 
t/5 5 

c c 
- 4 - 1 1 

a a 

(U U 

PUU PÜ Ö  w  m 
oo ~

NOO NO O  O  O  r* 
NOO O  T f  C\  O  O  ( N 
ÖÖ -r ^  Ö  Ö  Ö  Ö  Ö 

CA A 
O O 

r--
LD D O O 

CN N 
CN N 
O O 

CN N 
OO O 

o o 
(N N 
O O 

oo o 
o o 

5 5 
o o 

UI I 
NO O 
O O 

CN N 
CN N 

O O 
NO O 

o o 

CN N 

o o 
O O 

o o 

00 0 
o o 
ö ö 

(3> > 
CN N 

N N 
''  V) 

"o , , 
B B 
CS S t/5 5 

CN N 

<L> > 
W) ) 
G G 

C C 
rt rt 
« « 0 0 
Cu u 

e e 
>* * 

'2 2 a a 
o o 

* * 

o o v v 
*T3 3 
P P 
+rf f 

s s 
03 3 
A A 

0) ) 
u u 
C C 
V V 
.£ £ 'S S 

o o Cu u 
co o 

ei i 
cu u 
s s 
0 0 
fa, fa, 

O O 

r--
NO O 

o o 

NO O 

m m 
o o 

Q Q 

u i i 

0 0 

a a 
NO O 

> > 
0 0 

a, , 
.| | 

c--

| | 

c c 
CU U 

(7} } 
O O 

> > 
O O »-, , 
Cu u 

.§ § 
_̂, , O O 
c c 

ir r u u 
<Xj j 
'ü 'ü 

<u <u 
CL, , 

" t t 
NO O 

ö ö 

f ) ) 
c~) ) 
Ö Ö 

CA A 

o o 
CL, , 

NO O 

> > 
O O 

O, , 

J J 

t> > 

''  t/ 3 

Ü Ü 

CJO O 

o o 

> > 
O O 

CL, , 

.§ § 
^ J J 

0 0 

c c 

^ ^ 
u u 

"u u 
<u u 
O, , 

c/l l 

r--
TJ--

ö ö 

Q Q 

u u 
p p 

u u 
0 0 
T—, , 

(N N 
LO O 

d d 

CS S 

CU U 

u" " 
D D 

u u 
0 0 

'-, , 

»—, , <N N 
Ö Ö 

CL, , 

OJ J !/) ) 
I-H H 

l> > 
öüO O 

ö ö 

O O 
c c 
Ui i 
0) ) 

t/i t/i 

0J J 

« « 
CL, , 

<N N 

r--
i—i i 

ö ö 

CU U 
j ^ ^ 

J3 3 

T—1 1 
T—1 1 

ö ö 

P-. . 

ÖJO O 
Ö Ö 

X ! ! 

o o 

tfl tfl 

o o 

ö ö 
PL, , 
CN N 

00 0 
CN N 

ö ö 

u u 
O O 

O O 
00 0 

ö ö 

0 0 

t / J J 

u u 
o o 
(U U 
ÖJO O 

c c 
« « X X 
o o 
Ö Ö 

T3 3 
Cl j j 

> > 2 2 
CL L 

J J 

en n 
Cü ü 

" " 

"T3 3 

W l l 

CL, , 

C ï ï 

<N N 
T—, , 

Q Q 

T3 3 

> > 
2 2 
CL, , 

.§ § 

f o o 

R
el

at
ive

 e
 

E
ffi

ci
em

 m
 

TJ--

CN N 
m m 
ö ö 

CL, , 

VI VI 

U U 

NO O 

CL, , 

0 0 

u, , 
-o o 
N N 

Ld d 

0 0 

t-~ ~ 



LU U 
C/J J 

J J 
Ü Ü 

a a o o 
o o 

V3 3 
U U 
S S 

C C 

« « « « 
o, , 
O, , 

CM M 
r—i i 

O O 

CM M 
I—1 1 

CM M 
CM M 
O O 

CM M 
oo o 
o o 

o o 

o o 

CM M 
o o 
o o 

T — 1 1 

oo o 
o o 

r— — 
o o 
o o 

--

o o 

o o 

1 1 

00 0 
CM M 

* * 

f — i i 

'i >> SP 

fc, fc, 

*$ *$ 

OO CS 

00 0 
f ) ) 

o o 
5 5 
o o 

m m 
o o 

Cv v 
i n n 

o o o o 
SO O 

o o 

T—1 1 

O O 

cucu  Q H eu Q dn 

ö ö 
*T3 3 

.3 3 
O O 

G G 

sa a 

Cu u 

tó tó 
oo o 
T—1 1 

<Si <Si 
C \ \ 
T—1 1 

Cu u 
t/3 t/3 

& & 
o o 
CM M 

a a 

tó tó 
O O 
CM M 

tótó  c/3 Pd 

s© © 

ö ö 
r ff  CM i n 
CMM ö in 

00 0 
o o 
ö ö 

r -- oo ,-< 
oo -^  f"> 

öö ö ö 

ess ö 

o o o o 
o o 

Cs s 

o o 

i n n 

o o o o 
o o 
o o 

ÖJt> > 
C C * * 

CUU SO 

4> > 

C C 

00' ' 
1-^ ^ 
^ x x 

C \ \ 
T—1 1 

o o 
CM M 

^--
CM M 

r~--

T—1 1 

O O 

C*1 1 
O O 

o o 
1 1 

o o m m 
o o 

1 1 

ooo m 
oóó ö 

CMM  so ô 
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Chapterr 5 

I tt was also clear that different conceptual opinions regarding the judge of an important 

changee or the appropriate standard deviation in the denominator led to different results. 

Forr example, a correlation of 0.44 was found between GO-QOL visual functioning and 

overalll  improvement with the patient as the judge of an important change, while the same 

correlationn was -0.02 when the doctor was the judge (measure 25). An effect size of 0.45, 

usingg the standard deviation of the baseline score, was found in the entire patient group 

forr GO-QOL appearance, while in the same patients the SRM was 0.71, using the 

standardd deviation of the change in score (measures 6 and 8). Despite these differences, 

mostt measures indicated better responsiveness of the GO-QOL compared to the SF-36. 

Thiss difference was most obvious when using Relative Efficiency or sample sizes. 

Inn conclusion, comparisons of the relative responsiveness between instruments were 

foundd to be relatively insensitive to the particular approach of calculating responsiveness. 

Inn contrast, the absolute value of the responsiveness measure and consequendy the 

interpretationn of the magnitude of responsiveness depend on the methodological choices 

made,, such as the definition of the kind of change the instrument should be able to detect 

andd the chosen judge of an important change. 

Methodologyy of assessing responsiveness 

Inn the following section we will try to give some structure to the assessment of 

responsiveness.. As a starting point, we take the perspective of investigators like ourselves, 

whoo want to develop a specific HRQL instrument and/or use a HRQL instrument to 

measuree HRQL in a specific patient group. The main question for developers and users 

off  HRQL instruments is: What do we need to know about an instrument and its 

measurementt abilities to substantiate the claim that the instrument serves its purpose? 

Afterr searching review articles and textbooks on guidelines for HRQL instrument 

developmentt and evaluation,2,3,8"1 U-Vd,45,71 w e summarised these guidelines into four 

majorr issues that need to be considered: 

1.. We need to specify our measurement aims: What concepts do we wantt to measure? 

2.. We need to make sure that the instrument we developed selected actually measures 

thesee concepts 

3.. We need to know how well the instrument is able to measure these concepts 

4.. We need to know how to interpret the outcomes of the instrument 
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Inn the next sections, we will discuss each of these issues and their relation to 

responsiveness. . 

Whatt  do we want to measure? 

Forr HRQL instruments the concepts that we want to measure are usually defined in terms 

off  specific HRQL domains.12 Examples are "physical functioning" and "psychosocial 

functioning".. In addition, for evaluative HRQL instruments aimed at measuring 

longitudinall  changes in HRQL over time, the measurement aims should be further 

definedd in terms of changes in the specific HRQL domains that we want to measure. 

Samplee si2e calculations require a further specification of the magnitude of change that 

wee want to detect in a specific study. This is usually defined as the minimal amount of 

changee that constitutes an important difference in HRQL for the patients under study, 

oftenn called the minimal clinically important difference (MOD).72"75 The MCID however 

cannott and should not be considered a fixed property of the instrument. It depends on 

thee setting of the study in which the instrument is going to be used. For example, the 

MCIDD in HRQL scores after treatment will depend on a weighing of the side effects and 

otherr costs of the treatment as well as on the available treatment alternatives. The MCID 

wil ll  therefore vary from study to study. 

Definingg a MCID for a specific study requires a judgement of what an important change 

is,, which is necessarily subjective, to be made either by the physician, the patient, or 

society.. Who the judge should be depends on the purpose of the study. If the purpose is 

too measure changes in HRQL from the patient's perspective, than only the patient 

qualifiess as the sole judge for what constitutes important changes. 

Fromm these measurement targets it follows naturally that a good evaluative HRQL instrument 

shouldshould be able to measure pre-defined changes in specific HRQL domains overtime. This requirement 

cann clarify part of the confusion around responsiveness assessment. 

Followingg the above line of argument responsiveness should be defined as the ability of 

ann instrument to detect changes in the concepts that the instrument is supposed to 

measure,, as in the third group of definitions that was identified earlier. For a HRQL 

instrumentt these are pre-defined changes in specific HRQL domains. 

Definingg responsiveness of a HRQL instrument as the ability to measure clinically 

importantt changes can induce unnecessary confusion, because this is only correct when 

"clinicallyy important" is defined in terms of important HRQL changes. 
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Ass stated above, when the aim of the study is to measure changes in HRQL as perceived 

byy the patients, only the patients themselves qualify as the sole judges for what constitutes 

importantt changes. 

Inn the next sections we will show that the problem with responsiveness lies in the 

interpretationn of the word "ability". We will show that the "ability"  of a responsive 

instrumentt to detect important changes in HRQL can refer to several different 

measurementt properties. It can refer to the ability of the instrument to really measure the 

conceptss that it is supposed to measure. It can also refer to the ability of the instrument 

too measure these changes without too much measurement error. In addition, some of the 

measuress currently used to calculate responsiveness also contribute information for 

interpretingg the outcomes of the instrument. 

Howw can we be sure that the instrument really measures the changes that we want 
too measure? 

Gatheringg evidence that an instrument really measures what it is supposed to measure has 

generallyy been referred to as testing the validity of the instrument.21 Demonstrating that 

ann evaluative HRQL instrument really measures pre-defined changes in HRQL domains 

overr time has therefore analogously been considered an aspect of validity.1619 

Accordingg to this line of reasoning, many, but not all as we will show in the next sections, 

measuress of what is currently called responsiveness should actually be looked at as 

measuress of validity. Examples are correlations between changes in HRQL measures and 

changess in other - conceptually related - measures, ROC curves, or differences in mean 

changess per category of a global measure of change as perceived by the patient (Table 2). 

Inn an often-cited article Guyatt and colleagues have emphasised that it is necessary to 

distinguishh responsiveness from validity. Their main argument was that an instrument 

couldd be valid yet fail to detect important changes when they occur.5 In their paper, two 

RANDD instruments, previously shown to be valid measures of physical and emotional 

functioning,, were shown not to significandy change after chemotherapy. Hays and 

colleaguess have countered this conclusion by arguing that any valid instrument, by 

definition,, should be responsive to change. If not, an initially valid instrument would lose 

itss validity over time and thus no longer be able to measure the underlying construct.18'19 

Thee confusion arises from a lack of distinction between cross-sectional and longitudinal 

validity.. In the first case the validity of a single score is assessed, while in the latter case 
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thee validity of the change score is assessed. Cross-sectional validity can be assessed by 

correlatingg scores on the HRQL measure with related and unrelated measures at a single 

pointt in time. Longitudinal validity can be assessed analogously by correlating changes in 

thee HRQL measure with changes in related and unrelated measures in a longitudinal 

setting.2'100 Cross-sectional validity is a prerequisite for longitudinal validity, but not a 

guarantee.. First, an instrument can validly measure the HRQL of a certain patient group 

att one point in time but may be unable to measure changes in HRQL in some of those 

patientss who are near the top or bottom of the scale. Ceiling or floor effects in these 

patientss can mask important changes.8'9,12 Second, because of non-linearity of a scale, 

changess in the lower end of the scale may be less or more important than comparable 

changess in the upper end of the scale.12 As a consequence, correlations with related 

measuress obtained in a cross-sectional might differ from those calculated with a 

longitudinall  design. Third, confounding by a third variable may explain why high 

correlationss in a cross-sectional design are sometimes substantially lower in a longitudinal 

design,, or vice versa. 

Thesee reasons may explain why the RAND instruments in Guyatt's example showed 

cross-sectionall  validity in previous studies, but failed to show longitudinal validity in this 

study. . 

Manyy authors fail to distinguish cross-sectional validity from longitudinal validity and 

consequentlyy confuse longitudinal validity and responsiveness. In a single article, the same 

analysess are sometimes referred to as assessing responsiveness in the methods section and 

ass providing evidence of validity in the results section, or vice versa. 

Althoughh the results from assessing cross-sectional validity and longitudinal validity can 

differ,, the basic methodological principles are the same. Therefore, one can successfully 

arguee that those measures of responsiveness that test if the instrument really measures 

pre-definedd changes in certain HRQL domains, do not express a separate property of the 

instrument,, but should actually be looked at as measures of validity in a longitudinal 

setting. . 

Howw well can the instrument measure these changes? 

Gatheringg evidence that the instrument is measuring precisely, with an acceptable amount 

off  error, has generally been referred to as testing its reliability.21 In analogy with the 

assessmentt of validity, reliability can be evaluated either in a cross-sectional design 
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(reliabilityy of a single score) or in a longitudinal design (reliability of a change score). For 

aa single measure per subject, reliability refers to the proportion of total variance in scores 

thatt can be attributed to "true" differences between subjects, which is often assessed and 

labelledd as test-retest reliability. In perfect analogy, a reliability coefficient can be defined 

forr score changes, defined as the proportion of variance in change scores that can be 

attributedd to "true" changes within subjects. 

Bothh types of reliability can be expressed as an Intraclass Correlation Coefficient (ICC). 

Thee latter coefficient is sometimes referred to as a coefficient of longitudinal 

reliability.21'399 Others have called it a responsiveness coefficient or a measure of sensitivity 

(Tablee 2).55>65 Based on the same arguments as used for validity, one could argue that 

thesee measures do not express a separate property of the instrument, but just an aspect 

off  reliability, evaluated in a longitudinal setting. Although the results obtained for cross-

sectionall  reliability or longitudinal reliability can differ, the underlying methodological 

principless are the same. 

Guyattt et al have emphasised the difference between reliability (measuring between-

subjectt differences) and responsiveness (measuring within-subject changes). They 

demonstrated,, using a hypothetical example, that it is possible for instruments to be 

reliablee yet unresponsive to change, for example due to floor or ceiling effects.4 In line 

withh the discussion in the previous paragraph, such a hypothetical instrument should be 

calledd reliable but not valid, as it will be unable to measure the changes that it was 

supposedd to measure. Reliability is a prerequisite but not a guarantee for validity. 

Inn summary, one can successfully argue that those measures of responsiveness that test 

iff  the instrument measures changes in HRQL domains without too much measurement 

error,, do not express a separate property of the instrument, but should actually be looked 

att as measures of longitudinal reliability. 

Howw do we interpret changes in score on the instrument? 

Oncee we have established that an instrument can measure the changes that we want it to 

measuree without too much measurement error, we can decide to use the instrument in 

clinicall  studies. In practice, no HRQL instrument will be used without a reference of what 

aa certain change in score means for the patient and the decision-maker. For that purpose, 

itt is necessary to have some kind of yardstick for the interpretation of changes. With such 
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aa yardstick, one can answer questions such as: "Does a change in score of 10 points in a 

certainn patient group leads to an important improvement in HRQL for these patients?"; 

Iss a change from 10 to 20 points equally meaningful as a change from 80 to 90 points?"; 

"I ss a change of 15 points substantially more than a change of 10 points?". For sample size 

calculationss some idea is required about the MCID in HRQL for a specific patient group 

inn a specific setting (e.g. after a certain treatment). These aspects of interpretation are one 

off  the most important aspects of instrument development and evaluation but are often 

neglectedd by researchers.11'72,76 

Manyy measures of what is currendy called responsiveness contribute information that is 

off  help in the interpretation of change scores. A good example is the mean score changes 

perr category of a global measure of change (Table 2). The numerator of an ES or SRM 

(meann changes) can also provide useful information for this purpose. For ESs or SRMs 

guideliness have been proposed for what constitutes a small, moderate of large effect.77 

Unfortunately,, these guidelines have been based on statistical arguments, such as the 

amountt of change expressed in standard deviations, rather than on the patients' 

judgementt of what constitutes an important change. 

Thee interpretation of changes in score on an instrument depends on the validity of the 

changess measured (do they really mean what they are supposed to mean?) as well as on 

thee reliability of the changes (do they indicate a real change or just measurement error?). 

Nevertheless,, facilities for the interpretation of HRQL changes over time are not identical 

too the ability of the instrument to detect such changes. Collecting data for the 

interpretationn of score changes should not be considered as testing yet another 

measurementt property of an instrument, but as a final step for instrument developers to 

facilitatee interpretation of study results and to enable sample size calculations for 

evaluationn studies. Therefore, measures that facilitate the in terpre tability of score changes 

shouldd be explicidy mentioned as such and should not be considered indicators of 

responsiveness. . 
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Guideliness for  instrument evaluation 

Whatt  to do wit h responsiveness? 

Wee identified four methodological issues that need to be considered in developing a 

usefull  evaluative HRQL instrument. These issues can be summarised as (1) defining the 

measurementt goals of the instrument; (2) testing longitudinal validity; (3) testing 

longitudinall  reliability, and (4) proving information that facilitates interpretation of score 

changess on the instrument. In theory, we think that everything we need to know in 

advancee before using an evaluative HRQL instrument is included in one these four issues. 

Thereforee there is no need for an additional concept like responsiveness. Additionally, we 

showedd that in practice all measures of what is currently called responsiveness could 

actuallyy be looked at as measures of longitudinal validity or longitudinal reliability, while 

somee of them also contribute information to the interpretation of change scores. One can 

successfullyy conclude that there is no need for responsiveness, as a separate measurement 

propertyy of an evaluative instrument. 

Guideliness for  instrument evaluation 

Dependingg on the context in which the HRQL instrument is going to be used, either 

cross-sectionall  or longitudinal reliability and validity should be assessed. Cross-sectional 

reliabilityy and validity are important when single measures are going to be analysed, while 

longitudinall  reliability and validity are important when change scores are going to be 

analysed,, which is the case for evaluative HRQL measures. The assessment of longitudinal 

reliabilityy and validity requires a longitudinal design (Table 4). Such as design differs from 

thee "traditional" assessment of validity and (test-retest) reliability, which can be assessed 

cross-sectionally,, or within a short time frame (usually in about two weeks). A longitudinal 

designn will , at least in most chronic disease populations, require a study with a longer time 

frame,, most probably months, in which important changes in HRQL can be achieved. 

Itt is well known that reliability as well as validity depends on the population of patients 

inn which the instrument is being used.21 The same applies to longitudinal reliability and 

longitudinall  validity. For example, the variability of score change will be larger in a more 

heterogeneouss population than in a homogeneous population. Similarly, the variability of 

changess wil l be larger when the treatment under study is very effective in some patients 

butt not at all in others, compared to a situation where a treatment is a litde effective in all 

patients,, although the mean score change may be the same in both cases. 
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I nn general, the assessment of validity and reliability should be performed in a patient 

populationn representative of the patients that wil l be included in the future clinical studies 

inn which the instrument is going to be used. As such future studies wil l often not be 

knownn in advance it is important to describe the study population and design of the 

validationn study (Table 4). I t may also be useful to include different patient groups, e.g. 

undergoingg different types of treatment, in the validation study. 

Tablee 4. Guidelines for the assessment of longitudinal validity, longitudinal reliability and 

interpretationn of evaluative HRQL instruments 

Propertyy Assessment 

Generall " description of study population and design (validation context) 

Longitudinall  validity " correlations between changes in score on the HRQL 
instrumentt and changes in other related and unrelated measures 

OO change 

Longitudinall  reliability *  ICC = 
OO change ' " error 

Interpretationn " " mean (SD) changes after different types of treatment (e.g. after 
invasivee and non-invasive treatments, after "standard" 
treatmentss and in patients who were expected to remain stable) 

»*""  mean (SD) changes per category of a global measure of change 
(e.g.. improved / stable / deteriorated) as judged by the patient 

Thee differences that we found when applying all existing measures of responsiveness to 

twoo H R QL instruments (Table 3) could be pardy explained by differences in the patient 

populationss used in the calculation of these measures. However, these differences were 

alsoo due to the fact that two different measurement abilities were being tested: 

longitudinall  reliability and longitudinal validity. Because it is important to distinguish 

reliabilityy from validity, we recommend investigators to use the appropriate terminology, 

separatingg indices of longitudinal validity from those for longitudinal reliability, and not 

too use the term responsiveness. 

Assessingg longitudinal validity and longitudinal reliability is not enough to make 

interpretationn of score changes possible. The meaning of score changes can not be 

determinedd from the magnitude of correlations or ICCs. Additional data should be 
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presentedd by the developers of the instrument, in terms of means and standard deviations 

off  score changes in different patient groups. These could be groups of patients who 

underwentt different types of treatment, for example invasive and non-invasive treatments 

ass well as "standard" treatments to be compared to new treatments in the future, and 

patientss who did not undergo treatment. These results allow the users of the instrument 

too infer the amount of change that can be considered important in their specific study, and 

too infer the necessary ingredients for sample size calculations. 

Meann changes per category of a global measure of change can provide additional 

informationn for the retrospective interpretation of perceived treatment effects by the 

patients.. However, these figures are usually less suitable for sample size calculations 

becausee retrospective classification may lead to confounded estimates of the overall 

treatmentt effect.25 

Inn Table 4, we have presented what we believe to be the most informative aspects of 

longitudinall  validity, reliability and interpretation. If desired, other aspects could be 

presentedd additionally. Effect sizes, indicating the amount of treatment effect in a 

standardisedd way, can facilitate the interpretation of score changes. It should be noted 

that,, for this purpose, the effect size should use the standard deviation of the baseline 

score,, rather than the standard deviation of the change in score, as in the SRM, since the 

aimm here is to describe the magnitude of the change, not the statistical significance.58,78 

Thee use of p-values and test-statistics as measures of longitudinal validity should be 

discouraged,, because they depend on the sample size, and are therefore only indirect 

indicatorss of longitudinal reliability. 

Finally,, it should be noted that the long standing problems related to the lack of gold 

standardd for changes in HRQL, and the difficult interpretation of indices of validity and 

reliabilityy are not solved by rejecting the concept of responsiveness. These issues remain 

ann important challenge for future research on instrument evaluation. 

Concludingg remarks 

Responsivenesss is an ill-defined and confusing term in the literature. In theory, there is 

noo need for responsiveness in addition to reliability and validity. In practice, all measures 

off  what is currently called responsiveness can actually be looked at as measures of 

longitudinall  validity or longitudinal reliability, with some of them contributing further 

informationn for the interpretation of change scores. 
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Althoughh our literature search was limited to articles from 1985, we think that our 

theoreticall  arguments on the methodology of assessing responsiveness would also be 

applicablee to literature prior to 1985. One can therefore successfully argue that the 

conceptt of responsiveness can be rejected as a separate measurement property of an 

evaluativee instrument. To stop further confusion about the meaning and assessment of 

responsiveness,, we propose to replace this term by respective indices of longitudinal 

validity,, longitudinal reliability and interpretation. 

Thee assessment of responsiveness is a controversial subject which is still under debate. We 

realizee that reviewers may disagree with our arguments. We hope that this will only be a 

furtherr stimulance for the discussion on the assessment of responsiveness. We would like 

too challenge readers to further elaborate upon this subject to contribute to the 

developmentt of a sound methodology of assessing responsiveness. 
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Abstract t 

ObjectivesObjectives The GO-QOL is the first instrument available to measure Health-Related 

Qualityy of Life (HRQL) of patients with Graves' ophthalmopathy. The main objective of 

thiss study was to define a minimal clinically important difference (MOD) in score on the 

GO-QOLL that can be considered an important improvement in HRQL by examining 

changess in GO-QOL scores in patients who subjectively report to be improved from their 

treatment.. A secondary objective was to test the longitudinal validity of the GO-QOL, 

usingg pre-specified hypotheses about expected treatment effects. 

MethodsMethods A prospective cohort study was carried out in 164 patients who were scheduled 

forr radiotherapy (23), orbital decompression (10 for sight loss, 38 for exophthalmos), eye 

musclee surgery (31), eyelid lengthening (43) or blepharoplasty (19). Patients completed the 

GO-QOLL and three general HRQL questionnaires, before and three or six months after 

treatment,, depending on the performed procedure. Clinical characteristics were collected 

fromm the medical records. Mean changes in GO-QOL scores and effect sizes were 

calculatedd after different treatments, and in subgroups of responders and non-responders 

accordingg to clinical characteristics and according to the patients themselves. 

ResultsResults A clinical response to treatment was associated with a change in GO-QOL scores 

off  approximately 10-20 points after major treatments (radiotherapy or decompression), 

andd with a change of approximately 3-10 points after minor surgery (eye muscle surgery, 

eyelidd lengthening, blepharoplasty). Changes in GO-QOL scores of about 6-10 points 

weree considered important improvements by the patients themselves. The direction and 

amountt of change in GO-QOL scores after different treatments were in accordance with 

ourr pre-specified hypotheses about treatment effects. Effect sizes in the GO-QOL 

subscaless were generally higher than effect sizes of the general HRQL subscales, 

supportingg the longitudinal validity of the GO-QOL. 

ConclusionConclusion As a general guideline, one could consider a mean change of at least 6 points 

onn one or both subscales an important change in daily functioning for patients. For more 

invasivee therapies, a change of at least 10 points is recommended as a minimal clinically 

importantt difference. 
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Introductio n n 

Thee GO-QOL is the first instrument available to measure Health-Related Quality of Life 

(HRQL)) of patients with Graves' ophthalmopathy (GO).1 It measures limitations in visual 

functioningg as a consequence of diplopia and/or decreased visual acuity (8 questions), and 

limitationss in psychosocial functioning as a consequence of a changed appearance (8 

questions).. The GO-QOL is meant to be used as an outcome measure in clinical studies 

evaluatingg (new) treatments for GO. In two studies, cross-sectional validity and test-retest 

reliabilityy seemed promising.1'2 

Too make the GO-QOL a useful tool for clinical investigators, guidelines are needed for 

diee interpretation of (changes in) scores on the questionnaire. In general, HRQL measures 

havee no direct biological meaning and general standards for interpretation of scores and 

scoree differences are lacking.3"6 Therefore, guidelines should be provided by instrument 

developerss for the interpretation of score changes to answer questions such as: "Does a 

changee in score of 10 points lead to an important improvement in HRQL for patients?"; 

Iss a change from 10 to 20 points equally meaningful as a change from 80 to 90 points?"; 

"I ss a change of 15 points substantially more than a change of 10 points?". A minimal 

clinicallyy important difference (MOD) in score should be defined. The minimal clinically 

importantt difference (MOD) has been defined by Jaeschke et al7 as "the smallest 

differencee in score on the domain of interest, which patients perceive as beneficial and 

whichh would mandate, in the absence of troublesome side effects and costs, a change in 

thee patient's management". This M O D is an essential ingredient for sample size 

calculationss as well as for the interpretation of treatment effects. Therefore, the aim of this 

studyy was to define a minimal amount of change GO-QOL score that can be considered 

ann important improvement in HRQL, by examining changes in GO-QOL scores in 

patientss who subjectively reported to be improved from their treatment. 

AA second objective was to test the longitudinal validity of the GO-QOL. Longitudinal 

validityy refers to the ability of the questionnaire to measure expected changes in HRQL 

afterr treatment. This was assessed by examining die magnitude of GO-QOL changes after 

differentt treatments and by correlating GO-QOL changes with changes in clinical 

variables. . 

115 5 



Chapterr 6 

Methods s 

Patientss and procedures 

Patientss who were scheduled for radiotherapy, orbital decompression (indication sight loss 

orr exophthalmos), eye muscle surgery, eyelid lengthening or blepharoplasty were included 

prospectivelyy at the Orbital Centre of the Academic Medical Centre in Amsterdam or the 

Orbitall  Centre of the Academic Hospital Utrecht between June 1997 and December 1998. 

Patientss completed a set of questionnaires just before dieir treatment. The set contained 

generall  questions on patient characteristics, duration of GO, the GO-QOL (2 subscales, 

seee chapter 7)1, the SF-36 Health Survey (physical component score (PCS) and mental 

componentt score (MCS))8'9, three subscales of the SIP (Sickness Impact Profile; Social 

Interaction,, Household management and Leisure pastimes and recreation)10, and the 

Visuall  Analog Scale from the EuroQol11, the latter three general HRQL questionnaires. 

AA second set of questionnaires was sent to the patients three months after surgery or six 

monthss after radiotherapy, and returned by mail. Except in the first 34 patients this 

secondd questionnaire contained three extra questions about subjectively perceived changes 

inn overall visual functioning, appearance, and overall quality of life. Patients were asked 

too report if these aspects had became worse (minimally, moderately, extremely), were 

aboutt the same, or better (minimally, moderately, extremely) than before treatment. 

Relevantt pre- and post-treatment clinical characteristics were collected from the medical 

records.. Clinically relevant improvements in each clinical variable and overall 

improvementss in visual characteristics and appearance were judged by an independent 

physician. . 

Statisticall  analyses 

Al ll  GO-QOL questions were scored as "severely limited" ( lpoint), "a litde limited" (2 

points),, or "not limited at all" (3 points). The questions 1 to 8 and questions 9 to 16 were 

addedd up to two raw scores ranging from 8 to 24 points, and then transformed to two 

totall  scores from 0-100 by the following formula: total score = (raw score - 8)/16 * 100. 

Forr both total scores holds that higher scores indicate better health. For questions 1 and 

22 the answers "no drivers' license" or "never learned to ride a bike" were scored as a 

missingg value. When there were missing values for some items, total scores were 

calculatedd for the remaining completed items. The transformation was then adjusted to: 

totall  score = (raw score - # ) /2*# * 100 where # is the number of completed items. 

However,, when more than half of the items within a subscale were missing a total score 

wass not calculated but resulted in a missing value. 
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Thee general HRQL questionnaires were scored as proposed by their authors 8 1 1. Al l 

HRQLL scales were transformed to a score ranging from 0-100 (higher scores indicating 

betterr health). Using this scoring system, a mean change of any question of the GO-QOL 

fromm severely impaired to a litde impaired, constitutes a change in score of 6.25 points. 

AA mean change in two questions from severely impaired to a litde impaired or in one 

questionn from severely impaired to not impaired, constitutes a change in score of 12.5 

points. . 

Meann (standard deviation(SD)) changes in all HRQL scores were calculated in all 

treatmentt groups as well as in several subgroups. Changes in all clinical characteristics and 

HRQLL scores after treatment were analysed with paired t-tests or Wilcoxon tests when 

appropriate.. Effect sizes were calculated for all HRQL subscales. An effect size represents 

aa standardised measure of change, calculated by dividing the mean change by the standard 

deviationn of the pre-treatment score. Effect sizes can be used as a standard for 

interpretingg changes in scores.3 Cohen defined an effect size of 0.20 as a small, one of 

0.500 as a moderate, and one of 0.80 as a large effect.12 Spearman rank correlations were 

calculatedd between clinical changes and changes in all HRQL scores and between GO-

QOLL changes and changes in general HRQL scores. 

Pre-specifiedd hypotheses for  longitudinal validit y 

Iff  the GO-QOL is valid, larger effect sizes should be found for visual functioning than 

forr appearance after treatments that intend to improve visual characteristics more than 

appearancee and vice versa. Also larger effect sizes should be found for the GO-QOL than 

forr the general HRQL questionnaires, because the GO-QOL is more specific and should 

thereforee be able to pick up smaller changes in disease status. Finally, changes in clinical 

characteristicss should correlate higher with changes in GO-QOL scores than with changes 

inn general HRQL scores, because of the disease-specific nature of the GO-QOL 

questions. . 

Results s 

Thee first questionnaire was completed by 206 patients, of whom 164 (80%) completed 

thee second questionnaire and were included in the study (Table 1). Eight patients who had 

eyelidd lengthening and blepharoplasty in one session were included in the eyelid 

lengtheningg group. The differences in disease duration reflect the hierarchy of therapies 

employedd in our clinic. In Table 2 clinical characteristics are presented before and after 

treatment. . 

117 7 



Cu u 

o o 

H H 

cu u 
o o 

J3 3 
Cu u 

pa a 

133 ' g 

W W 

O O 

Cuu Cu 

55 x 
bb Ü 

00 0 

I-S S o-f , , 
co o 

r r 
o o \ \ 

T—i i 

m m 

CN N 

+1 1 
o o 
LD D 

"* * 

CM M 
O O 

O O 

o o 

T—I I 

+1 1 
o o 

+1 1 

+1 1 

+1 1 

+1 1 

r--
T—1 1 

^ ^ 

00 0 

-* * 

"" t t 
Tj --

r--

-* * 
Tt t 

Q Q 
WO O 

+1 1 

<u u 
a a 

V V 
£> £> 

<U <U 
00 0 
< < 

Ö Ö 
0 0 

e e 
i> > 
OJO O 

^ ^ 
Ö Ö 

QJ J 

6 6 
O O 
0 0 
c c 
o o 

3 3 

U U 



Interpretationn and validity of changes on the G O - Q OL 

Tablee 2. Clinical characteristics before and after different treatments 

Visuall  acuity median (range) 

Diplopiaa no/intermittent/ 
inconstant/constant t 

Elevationn median (range) degrees 

Rangee Of Motion1 mean  SD degrees2 

Overalll  improvement visual3 

Proptosiss mean  SD mm 

l i dd aperture mean  SD mm 

Softt tissue no/mild/moderate/ 
involvementt severe 

Overalll  improvement appearance4 

Overalll  improvement5 

Visuall  acuity median (range) 

Diplopiaa no/intermittent/ 

Before e 
treatment t 

Radiotherapy y 

1.00 (0.4-1.0) 

4 /0 /7 /10 0 

144 (-20-35) 

265811143 3 

19.44  4.1 

11.55 5 

0/5 /12/2 2 

After r 
treatment t 

1.00 (0.6-1.0) 

5 /2 /6 /8 8 

233 (-20-42) 

30711  972 

18.99  3.7 

11.44 0 

0 /9 /8 /2 2 

Orbita ll  decompression for 

0.55 (0.1-0.8) 

2 /1 /0 /7 7 

0.88 (0.2-1.0) 

1/3/0/6 6 

p-value e 

0.93 3 

0.32 2 

0.06 6 

0.08 8 

0.26 6 

0.70 0 

0.10 0 

sightt  loss 

0.02 2 

1.00 0 

N7 7 

improved d 

4/19 9 

6/21 1 

4/19 9 

2 2 

10/20 0 

5/20 0 

4/21 1 

5/19 9 

8/21 1 

12/21 1 

7/10 0 

1/10 0 
inconstant/constant t 

Elevationn median (range) degrees 

Rangee Of Motion mean  SD degrees2 

Overalll  improvement visual3 

133 (-2-35) 19 (-4-38) 0.04 

23777 2 2794  1082 0.09 

Proptosis s 

l i dd aperture 

Softt tissue 
involvement t 

meann  SD mm 

meann  SD mm 

no/mildd /moderate / 
severe e 

Overalll  improvement appearance4 

Visuall  acuity 

Diplopia a 

Elevation n 

mediann (range) 

noo /intermittent/ 
inconstant/constant t 

mediann (range) degrees 

3/1 0 0 

2 2 

9/1 0 0 

6/ 9 9 

5/ 9 9 

1/ 9 9 

6/9 9 

Orbita ll  decompression for  exophthalmos 

1.0(0.2-1.0)) 1.0(0.2-1.3) 0.20 8/34 

16/5/7/55 14/4/11/4 1.00 8/34 

20.77  3.8 

12.44  3.0 

0 /2 /6 /1 1 

17.44  2.7 0.01 

10.77  1.7 0.02 

0 /3 /3 /33 0.57 

29.00 (3-38) 29.0 (9-35) 0.48 1/34 4 

too be continued 
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Tablee 2 continued 

Beforee After p-value N7 

treatmentt treatment improved 

Rangee Of Motion mean  SD degrees 

Overalll  improvement visual3 

Proptosiss mean  SD mm 

Lidd aperture mean  SD mm 

Softt tissue no/mild/moderate/ 
involvementt severe 

Overalll  improvement appearance4 

Orbita ll  decompression for  exophthalmos 

36066 9 3302 8 0.04 2 

21.00  3.4 

14.3  2.3 

5/10/11/2 2 

17.33 0 0.00 

13.22  2.0 0.01 

11/6 /9 /22 0.03 

Eyee muscle surgery 

12/3 4 4 

34/3 8 8 

14/3 3 3 

11/2 8 8 

34/3 6 6 

Diplopia a 

Li dd aperture 

Li dd aperture 

nott in upright nor 
readingg position 
inn one of these 
positions/inn both 
positions s 

meann  SD mm 

meann  SD mm 

Upperr scleral show median (range) mm 

(N=33) ) 

Lowerr scleral show median (range) mm 

(N=10) ) 

Overalll  clinical improvement6 6 

5/5/188 17/3/8 

12.66 2 12.2 4 

Eyelidd lengthening 

13.33 8 10.6 4 

22 (0-5) 0 (0-2) 

22 (1-4) 0 (0-1) 

Blepharoplasty y 

0.00 0 

0.23 3 

0.00 0 

0.00 0 

0.01 1 

14/28 8 

5/21 1 

25/39 9 

17/30 0 

7/9 9 

13/16 6 

11 ROA1 was calculated as the surface area of elevation, depression, abduction and adduction in 
squaree degrees. 

22 There was no cut-off available to define a relevant improvement in ROM. 
33 Based on improvement(s) in visual acuity, diplopia, and/or motility (elevation or other affected 

ductions). . 
44 Based on improvement(s) in proptosis, lid aperture, and/or eyelid swelling. 
55 Based on improvement(s) in visual acuity, diplopia, motility, proptosis, lid aperture, and/or eyelid 

swelling. . 
66 Based on color slides of the eyes, made before and after treatment. 
77 Varying denominators due to mising values. 
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Interpretatio nn of changes in GO-QOL scores 

Tablee 3 shows mean changes in GO-QOL scores after different treatments. Mean changes 

inn the GO-QOL scale on which treatment was expected to have the most effect were 

approximatelyy 10-20 points, except for changes after eye muscle surgery (3 points) or 

eyelidd lengthening (4 points). When these effects were standardised into effect sizes, 

changess in GO-QOL scores of about 10 points could be interpreted as small to moderate 

effects,, 20 points as a large effect and changes of 3-4 points as (very) small effects 

accordingg to the guidelines of Cohen (Table 4).12 

Tablee 3. Mean (SD) GO-QOL scores before and after different treatments 

Radiotherapy y 

Orbitall  decompression 

sightt loss 

exophthalmos s 

Eyee muscle surgery 

Eyelidd lengthening 

Blepharoplasty y 

VF F 

AP P 

VF F 

AP P 

VF F 

AP P 

VF F 

AP P 

VF F 

AP P 

VF F 

AP P 

Beforee treatment 

meann (SD) 

37.00 (20.7) 

72.00 (18.6) 

27.11 (22.4) 

51.00 (19.8) 

64.88 (23.9) 

44.77 (24.4) 

50.55 (23.3) 

65.11 (20.7) 

66.77 (26.9) 

63.44 (22.9) 

64.77 (29.7) 

58.66 (29.6) 

Afterr treatment 

meann (SD) 

45.11 (26.9) 

73.66 (22.7) 

47.44 (28.3) 

55.0(15.0) ) 

68.00 (22.8) 

55.88 (26.7) 

53.33 (28.9) 

67.77 (24.2) 

70.44 (26.1) 

67.66 (21.9) 

64.99 (27.4) 

68.88 (24.1) 

Difference e 

meann (SD) 

8.11 (18.6) 

2.00 (17.9) 

20.3(19.5) ) 

4.00 ( 9.3) 

3.22 (23.9) 

11.00 (15.5) 

2.88 (25.4) 

2.66 (22.2) 

3.77 (15.0) 

4.22 (13.9) 

0.22 (19.7) 

10.22 (17.5) 

p-value e 

0.05 5 

0.61 1 

0.01 1 

0.21 1 

0.42 2 

<0.001 1 

0.55 5 

0.52 2 

0.11 1 

0.05 5 

0.97 7 

0.02 2 

VFF = visual functioning subscale. 
APP = appearance subscale. 
Boldd are those scales on which treatment was expected to have the most effect. 
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Tablee 4. Effect Sizes (dividing the mean change by the standard deviation of the pre-treatment 

score)) for all HRQL sub scales 

GO-gOL GO-gOL 

visuall  functioning 

appearance e 

SF36 SF36 

PCS1 1 

MCS2 2 

SIP SIP 

sociall  interactions 

household d 
management t 

leisuree pastimes 

EuroQol l 

Radiotherapy y 

0.39 9 

0.11 1 

-0.08 8 

0.25 5 

0.19 9 

-0.05 5 

0.08 8 

-0.06 6 

Decompression n 
Sightt loss 

0.90 0 

0.20 0 

0.15 5 

0.43 3 

0.42 2 

0.003 3 

0.43 3 

0.80 0 

Exopht. . 

0.13 3 

0.45 5 

0.11 1 

0.13 3 

0.07 7 

0.07 7 

0.05 5 

0.15 5 

Eyee muscle 
surgery y 

0.12 2 

0.13 3 

0.04 4 

0.04 4 

0.11 1 

0.11 1 

0.31 1 

0.11 1 

Eyelid d 
lengthening g 

0.14 4 

0.18 8 

-0.05 5 

0.16 6 

0.13 3 

0.07 7 

0.16 6 

0.11 1 

Blepharo--
plasty y 

0.01 1 

0.35 5 

0.05 5 

0.24 4 

0.10 0 

0.30 0 

0.23 3 

0.04 4 

Boldd are those scales on which treatment was expected to have the most effect. 
11 Physical Component Summary Scale. 
22 Mental Component Summary Scale. 

Interpretationn of G O - Q OL scores can be further facilitated by looking at responders and 

non-responderss separately. Responders and non-responders were classified in two ways: 

accordingg to clinical criteria (Table 5) and according to the subjective ratings of the 

patientss themselves (Table 6). Mean G O - Q OL changes were generally higher in clinical 

responderss than in non-responders (Table 5). Also, G O - Q OL changes were generally 

higherr in clinical responders than in the entire patient group (Table 5 versus Table 4). In 

Tablee 6 patients were classified according to their own subjective rating of improvement 

inn visual functioning and appearance. No distinction was made between different kinds 

off  treatment. Correlations between changes in G O - Q OL scores and these subjective 

ratingss were 0.24 for visual functioning and 0.34 for appearance. Patients who subjectively 

reportedd a moderate or large improvement in visual functioning had a mean change of 5-9 

pointss in G O - Q OL visual functioning; those reporting a moderate to large improvement 

inn appearance, had a mean change of 8-12 points in G O - Q OL appearance. 
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Tablee 5. mean (SD) changes in GO-QOL scores for clinical responders and non-responders 

N N meann (SD) N N meann (SD) 

Motilit yy NR 
RR = .> 8 degrees in 
affectedd duction 

Diplopiaa NR 

RR = .> one grade 

Visuall  acuity NR 

RR = 1 Snellen line 

Overalll  visual NR 
functioningg R = at least one of the 

abovee improvements 

Proptosiss NR 

RR = >. 2 mm 

Softt tissue NR 
involvementt R = > one grade 

Lidd aperture NR 

RR = > 2 mm 

Overalll  NR 
appearancee R — at least one of the 

abovee improvements 

13 3 

6 6 

15 5 

6 6 

15 5 

4 4 

11 1 

10 0 

Radiotherapy y 

Visual l 

9.77 (14.3) 

12.77 (23.7) 

6.66 (14.3) 

14.00 (24.4) 

9.22 (19.5) 

6.33 (13.5) 

7.77 (15.6) 

9.77 (20.0) 

Decompression n 
sightt loss 

functioning g 

5 5 

5 5 

9 9 

1 1 

3 3 

7 7 

1 1 

9 9 

28.99 (24.9) 

11.66 ( 7.0) 

20.44 (20.7) 

0.00 ( - ) 

6.33 ( 6.3) 

26.33 (20.5) 

6.33 ( - ) 

21.88 (20.1) 

Diplopia a NR R 

RR = >. one grade 

Lidd aperture NR 

RR — > 2 mm 

Overall l 
appearance e 

NR R 
RR = improvement on 
colorr slides 

Radiotherapy y 

Appearance e 

Decompression n 
exophthalmos s 

15 5 

5 5 

14 4 

5 5 

17 7 

4 4 

13 3 

8 8 

-- 0.5 (10.0) 

12.55 (23.4) 

-- 2.4 (10.7) 

17.5(17.9) ) 

0.4(11.5) ) 

14.00 (22.5) 

0.0(10.0) ) 

7.88 (19.7) 

4 4 

34 4 

17 7 

11 1 

19 9 

14 4 

2 2 

34 4 

3.11 (13.0) 

12.00 (15.6) 

13.22 (19.9) 

8.55 (10.2) 

12.88 (17.4) 

11.6(14.3) ) 

12.55 (17.7) 

11.4(15.8) ) 

Eyee muscle surgery 
Visuall  functioning 

14 4 

14 4 

0.99 (23.0) 

6.22 (30.3) 

Eyee muscle surgery Eyelid lengthening 
Appearance e 

16 6 

5 5 

2.00 (24.9) 

15.00 (14.4) 

14 4 

25 5 

7.11 (14.9) 

3.00 (14.1) 

Blepharoplasty y 
Appearance e 

3 3 

13 3 

6.33 (12.5) 

12.0(18.3) ) 

Boldd are those scales on which treatment was expected to have the most effect. 
NR== non responder; R = responder. 
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Tablee 6. Mean (SD) changes in GO-QOL scores per category of perceived overall change in visual 
functioningg or appearance by 130 patients who received these questions 

Perceivedd overall change 

Worse e 

Noo change 

Smalll  improvement 

Moderatee improvement 

Largee improvement 

Visual l 

N1 1 

11 1 

23 3 

27 7 

31 1 

36 6 

functioning g 

Meann (SD) 

2.33 (25.1) 

-4.0(15.7) ) 

-1.33 (17.4) 

4.8(19.1) ) 

8.77 (26.0) 

N2 2 

5 5 

18 8 

17 7 

32 2 

57 7 

Appearance e 

Meann (SD) 

-25.00 (12.5) 

-6.66 (20.1) 

6.6(11.1) ) 

7.55 (12.5) 

11.8(17.1) ) 

11 Two missing values. 
22 One missing value. 

Basedd on these figures, the MCID in either GO-QOL scale can be considered 6 to 10 

points.. Approximately two third of patients who improved at least 6 points in GO-QOL 

scoree reported an improvement after treatment in overall quality of life. Patients with 

higherr pre-treatment GO-QOL visual functioning scores reported more overall 

improvementt in visual functioning (on the extra question) dian patients with lower pre-

treatmentt scores, even though their absolute change in GO-QOL score was lower. This 

effectt was not found for appearance. 

Longitudina ll  validit y 

Inn agreement with the pre-specified hypotheses, larger effect sizes were found for visual 

functioningg than for appearance after treatments that intend to improve visual 

characteristicss more than appearance and vice versa (Table 4). Contrary to the hypotheses, 

effectt sizes after eye muscle surgery and eyelid lengthening were small and comparable for 

visuall  functioning and appearance. In most cases effect sizes were higher for the GO-

QOLL subscales than for the general HRQL subscales (Table 4). 

Spearmann rank correlations between changes in GO-QOL visual functioning and changes 

inn related clinical characteristics were r=0.21 for Range Of Motion, r~0.27 for visual 

acuity,, and r=0.27 for diplopia. Correlations between changes in GO-QOL appearance 

andd changes in related clinical characteristics were r=0.04 for lid aperture; r=0.25 for 

proptosis;; and r=0.28 for soft tissue involvement. In general, the GO-QOL correlated 

higherr with changes in clinical characteristics than the general HRQL questionnaires. 

Correlationss between changes in GO-QOL scores and changes in concept-related general 

HRQLL scores were about r=0.20-0.30. 
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Discussion n 

Definingg a minimal clinicall y important difference in GO-QOL scores 

Thee primary aim of this study was to define a minimal clinically important difference 

(MOD)) in score on the GO-QOL that can be considered an important improvement in 

HRQLL for patients. Based on the amount of GO-QOL changes in patients who 

subjectivelyy reported a moderate improvement, we consider a mean change of at least 6 

pointss in any of the GO-QOL scores an important change for patients. For more invasive 

therapiess like radiotherapy or orbital decompression that involve risks and burden for the 

patientt (like hospitalisation, pain, etc.), we think mat a larger change of at least 10 points 

shouldd be considered as the MCID. A change of at least 10 points was found in patients 

whoo subjectively reported a large improvement. Future studies should confirm these 

guideliness because correlations between changes in GO-QOL scores and the subjective 

ratingss of improvements in visual functioning and appearance were only moderate and a 

feww substantial mismatches occurred. 

Methodologicall  considerations 

Severall  methodological issues should be taken into account when using a predefined 

MCIDD for the interpretation of treatment effects or for sample size calculations. First, 

interpretationn of score changes after treatment should take into account side effects, costs 

andd the availability and efficacy of alternative treatments. The smallest amount of change 

thatt is beneficial for patients will depend on these aspects. Therefore, the MCID can not 

bee considered a fixed property of the instrument.4 Secondly, indications were found that 

ann improvement in the lower end of the scale might be less important than a similar 

improvementt in the upper end of the scale. The reverse effect is well known from other 

HRQLL measures. A comparable "loss" in functioning lead to higher declines in HRQL 

scoress in the upper (better health) than in the lower end of the scale.13 Third, a change of 

12.55 points could mean that, on average, any two of die questions in the scale have been 

changedd from severely limited to a litde limited, or from a litde limited to not limited at 

all,, or that one question has changed from severely limited to not limited at all. It is not 

knownn if these changes are equally important and if all questions are equally important. 

Itemm Response Theory could be a useful tool to study this further.14 

Whenn die MCID defined in this study would be used for sample size calculations for 

clinicall  trials including a placebo group or untreated group, estimates of changes in the 

placeboo group are required. Samples sizes are direcdy related to die mean difference in 

changee between the two groups divided by the pooled standard deviation of changes.15 
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Placeboo effects or effects due to natural history are difficult to estimate from this study 

becausee we did not include placebo groups nor did we withhold treatment to patients. 

Changess of 1 to 7 points were found in clinical non-responders (table 5). Placebo effects 

mightt be about this large. The patient population included in a clinical trial may be more 

homogeneouss than in this study. With the same MCID, lower standard deviations will 

requiree smaller sample sizes. 

AA final point of caution concerns the applicability of the GO-QOL in other contries. The 

GO-QOLL was developed and validated in the Netherlands. A formal English translation 

wass done using a method of forward and backward translation by bilangual translators 

(thee translation procedure was submitted for publication). This English version is 

presentedd in the appendix. However, the English version should still be validated in 

Englishh speaking countries. In addition, the relevance of the individual items in other 

contriess should be further studied. 

Longitudina ll  validit y 

Thee direction and amount of (standardised) changes in visual functioning and appearance 

afterr different treatments, as assessed with the GO-QOL, were in accordance with our 

pre-specifiedd hypotheses, except for changes in GO-QOL scores after eye muscle surgery 

andd eyelid lengthening, which were rather small and comparable for visual functioning and 

appearance.. One explanation is that only 50% of patients clinically improved in diplopia 

fromm their eye muscle surgery. Another possible explanation for the small effect sizes 

couldd be that both eye muscle surgery and eyelid lengthening are often part of a larger 

treatmentt strategy, in which more operations are necessary to achieve success for the 

patient.. Therefore, there may be a "technical" success after one surgery, recognised by the 

physiciann and the patient (in their overall judgement), that does not yet result in a change 

inn visual functioning or appearance that exceeds the MCID. 

Forr some clinical variables large differences between treatment groups were found. For 

example,, patients who improved in visual acuity after radiotherapy had much lower 

changess in GO-QOL scores than patients who improved in visual acuity after 

decompression.. This difference was probably due to die lower pre-treatment visual acuity 

inn this latter patient group; therefore they had more to gain (Table 2). These data should 

nott be interpreted, however, as direct measures of treatment effectiveness. Rather these 

estimatess should be derived from randomised clinical trials. 

Meann changes in GO-QOL scores were lower in patients who subjectively reported to be 

improvedd compared to patients who clinically improved according to the physician (Table 

66 versus Table 5). This difference is probably pardy due to the averaging of major and 
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minorr treatment effects in Table 6 and partly to a lack of discrimination between small or 

largee improvements in the clinical characteristics in Table 5. This latter effect may also be 

thee reason for the relatively large changes in GO-QOL scores in patients who did not 

improvee in clinical characteristics after treatment. 

Longitudinall  validity of the GO-QOL was further supported by the low scores before 

radiotherapyy or orbital decompression compared to the scores before other operations 

{Tablee 3), which is in accordance with the hierarchy of therapies employed (Table 1). 

Conclusion n 

Thiss study showed that the GO-QOL is a useful instrument for measuring changes over 

timee in visual functioning and appearance of patients with Graves' ophthalmopathy. 

Dependingg on the setting of the study in which the GO-QOL is going to be used, one 

shouldd consider a mean change of at least 6 points on one or both subscales an important 

changee in daily functioning for patients. For more invasive therapies, a change of at least 

100 points is recommended as a minimal clinically important difference. 
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Abstract t 

ObjectiveObjective The GO-QOL is the first disease-specific instrument available to measure Health-

Relatedd Quality of Life (HRQL) of patients with Graves' ophthalmopathy (GO). For the 

usee of the GO-QOL in English-speaking countries, this questionnaire should be 

translatedd into English and cross-culturally validated in English speaking patients. This 

chapterr describes the first step of this process, i.e. the translation procedure. 

MethodsMethods Independent forward translation was performed by three native English speakers 

withh excellent knowledge of Dutch. The three independent translations were compared 

andd integrated into one preliminary forward translation. The preliminary forward 

translationn was independendy translated back into Dutch by three native Dutch speakers 

withh excellent knowledge of English. The backward translations were compared and 

reviewedd for conceptual equivalence with the original Dutch version. A final English 

translationn was made. 

ResultsResults Detailed remarks of the forward and backward translations that resulted in the final 

Englishh version of the GO-QOL are presented. Except for the item "bicycling", which 

mayy be less relevant in the UK, there were no major problems with the translation. Some 

suggestionss are made to change the wording of some of the questions in the original 

Dutchh version. 

ConclusionConclusion In the next phase of the cross-cultural adaptation procedure, the psychometric 

propertiess of the English GO-QOL should be evaluated. The final English version of the 

GO-QOLL could then be used as a source version for translation of the GO-QOL into 

otherr languages. 
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Introductio n n 

Thee GO-QOL is the first disease-specific instrument available to measure Health-Related 

Qualityy of Life (HRQL) of patients with Graves' ophthalmopathy (GO).1 The GO-QOL 

wass developed in the Netherlands succeeding to the guidelines of the joined committee 

off  thyroid associations to include patient self-assessment in the evaluation of treatments 

forr GO.2 Validity and reliability of the GO-QOL have been assessed in multiple Dutch 

GOO patient populations and the results were promising.1,3'4 

Sincee the introduction of the GO-QOL in 1998, several investigators from multiple 

countriess have shown interest in using the GO-QOL in their clinical studies. The aim of 

thiss study was therefore to translate the Dutch GO-QOL into UK English. A translation 

intoo English was chosen as a first step before translation into other languages because 

Englishh is a common language and translation into other languages will be much easier 

fromm English than from Dutch. Therefore, the intention was to create an English version 

thatt can be used as a source version for translations into other languages. 

Cross-culturall  adaptation of a HRQL questionnaire into another language should involve 

twoo stages: (1) translation, and (2) evaluation of the psychometric properties of the 

instrumentt in its new language. This chapter describes the first step, i.e. the translation 

process.. The primary goal of the translation was to obtain a translated English version of 

thee GO-QOL that is not necessarily linguistically, but more importantly conceptually 

equivalentt to the original Dutch version. Linguistically or semantic equivalence refers to 

thee equivalence of meaning and formulation (question wording). Conceptual equivalence 

referss to the extent to which the questions reflect the same concept. Conceptual 

equivalencee is a prerequisite for valid cross-cultural comparisons.5"8 

Methods s 

Thee GO-QOL 

Thee GO-QOL was developed in co-operation with GO patients, and includes 16 

questionss that are focused on functional limitations in daily life caused by GO that are 

importantt to patients and influence their quality of life. The questionnaire is composed 

off  two multi-item scales: The first eight questions concern limitations in visual functioning 

ass a consequence of diplopia and/or decreased visual acuity ("visual functioning"); the 

secondd eight questions concern limitations in psychosocial functioning as a consequence 
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off  a changed appearance ("appearance"). All items are scored on a three-point Iikert scale 

andd summarised into a raw scale score. The raw scores are linearly converted to a 0-100 

score,, with higher scores indicating better health. 

Translationn process 

Translationn was performed in accordance with general guidelines for cross-cultural 

adaptationn of HRQL questionnaires.9,111 The first step of the translation process involved 

independentt forward translation of the original Dutch GO-QOL (the 16 questions as well 

ass the response options and instructions) into English by three native English speakers 

withh excellent knowledge of Dutch (Figure 1). Two of the translators had experience in 

questionnairee translation. None of them was familiar with the GO-QOL. The translators 

weree instructed to focus on conceptual rather than literal equivalence, for the items as well 

ass for the response options, but to stick to the Dutch version as closely as possible. The 

choicee of wording was supposed to be common English phrasing that would be 

understoodd by the general public. In case of ambiguities or other difficulties in translation, 

thee translators were advised to give all alternative translations. 

Thee three independent translations were compared and integrated into one version by the 

twoo principal investigators (C.T. and F.D.). In case of ambiguities or differences between 

thee three translators the translators were asked to choose between all alternative 

translationss and motivate their choice. The two principal investigators made a preliminary 

forwardd translation. 

Threee native Dutch speakers with excellent knowledge of English independently 

translatedd the preliminary forward translation back into Dutch. Two translators had 

experiencee in using HRQL questionnaires. None of them was familiar with the GO-QOL. 

Thee backward translations were compared by the two principal investigators and reviewed 

forr conceptual equivalence with the original Dutch version. Questions or response 

optionss that were deemed not to be conceptually equivalent were discussed with an 

independentt investigator with experience in questionnaire translations. Finally, a final 

forwardd translation was made by the two principal investigators. 
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Identificationn of translation differences 

Preliminaryy forward translation 

Identificationn of translation differences 

Suggestionss for adaptation 
off  the Dutch G O - Q OL 

Finall  forward translation 

Figuree 1. GO-QOL translation procedure 
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Results s 

Beloww we present the detailed remarks of the forward and backward translations that 

resultedd in the final English version of the GO-QOL. In addition, some suggestions are 

madee to change the wording of some of the questions in the original Dutch version. Items 

orr response options that are not mentioned were translated without problems. 

QuestionQuestion 1-8 The Dutch word "beperkt" was translated as "limited" and "restricted" 

(referringg to daily activities). "Limited" was preferred because this word is commonly used 

inn comparable questions in English HRQL questionnaires, like the English version of the 

SF-366 (e.g. "Does your health limit you in the following activities?"). One back translation 

resultedd in "gehinderd", but the difference with "beperkt" was assumed to be small. 

InstructionInstruction The instruction "zet een kruisje in het hokje" was translated as "place a cross 

inn the square", "put a cross in the box", and "tick the box". The first two translations 

weree literally closer to the Dutch version, but the latter option was chosen because it was 

consideredd the best conceptual translation. 

QuestionQuestion 1 The activity "fietsen" was translated as "bicycling", "bicycle riding" and 

"cycling".. Because "cycling" sometimes refer to a more active form (like racing) 

"bicycling""  was chosen. 

QuestionQuestion 2 "Driving" was preferred to "driving a car" because the addition of "a car" 

seemedd redundant. All back translations resulted correctly in "autorijden". 

QuestionQuestion 3 The activity "lopen binnenshuis" was translated as "walking inside", "walking 

indoors""  and "moving around the house". "Moving around the house" was chosen 

becausee it was considered the best representation of the concept that was intended to 

measure.. The back translations resulted in "rondlopen/verplaatsen in en om het huis", 

"werkzaamhedenn in huis" en "klusjes in en rond het huis doen". The first option was 

consideredd a better concept than the original item and it was therefore suggested to 

changee the Dutch version. 

QuestionQuestion 4 The activity "lopen buitenshuis" was translated as "walking outside" and 

"walkingg outdoors". The latter one was chosen because of its better conceptual 

equivalence.. The back translations resulted in "(buiten) wandelen" and "buiten de deur 

begeven".. In analogy to the previous question, the option "buiten wandelen" was 

consideredd a better alternative for the Dutch version than "lopen buitenshuis". 
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QuestionQuestion 8 The Dutch word "belemmerd" was translated as "hindered", "constrained", 

"restricted""  and "unable to do". The options "prevented" and "limited" were also 

suggested.. "Hindered" was interpreted by one of the translators as something that stands 

inn the way, and was therefore considered the best conceptual equivalent. In the back 

translation,, this resulted in "gehinderd" and "beperkt", but the differences with 

"belemmerd""  were assumed to be small. 

Wee assumed no differences between the Dutch phrases "in verband met" "door", 

"vanwege""  or "als gevolg van", nor between the English translations of "due to", 

"becausee of' or "as a result of' (your GO). In the English version, the phrase "because 

off  you thyroid eye disease" was chosen to be used consequently throughout the 

questionnairee because it was preferred to "due to" and sounded less technical than "as a 

resultt of' according to the translators. 

QuestionQuestion 9 The word "sterk" in the first response option was translated as "very much so" 

byy two translators and as "a lot" by the third translator. "Very much so" was felt to be 

strongerr than "a lot" and more conceptually equivalent to "sterk". However, the back 

translationss resulted in "heel erg" and "erg veel". A change of "sterk" into "heel erg" was 

suggestedd for the Dutch version. 

QuestionQuestion 10 The phrase "nagekeken worden op straat" was translated as "being stared at 

inn the streets", being looked at while outside", and "causes people to look at you". The 

firstfirst option was chosen because according to the translators "looked at" was weaker than 

"staredd at" and could also be positively interpreted which was not the intention of the 

question.. The back translations all resulted in "(na)staren" instead of "nakijken". It was 

suggestedd to change the Dutch version into "staren" because of its better conceptual 

meaning. . 

QuestionQuestion 11 The Dutch phrase "onplezierige reacties krijgen" was translated as "people 

respondd unpleasandy", "get unpleasant reactions", and "causes unpleasant reactions from 

otherr people". One of the translators suggested that "getting unpleasant reactions" might 

bee ambiguous, e.g. interpreted as getting a rash. "People react unpleasantly" was 

consideredd to be less risky. The back translations resulted in "onvriendelijk benaderen", 

"onaardigg reageren" and "vervelend reageren". The latter option was suggested for the 

Dutchh version to make the versions more comparable. 
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QuestionQuestion 13 "Het sluiten van vriendschappen" was translated as "your way of making 

friends",, "beginning friendships", and "your ability to make friends". "Making friends" 

wass preferred because it was felt to be more common English and because the verbs 

"beginning""  and "ability" were felt to lay a stronger emphasis on the start of the action 

off  making friends than the Dutch verb "sluiten van" in this context. 

QuestionQuestion 15 The Dutch phrase "minder vaak op foto's staan" was translated as "appear on 

photographs/pictures",, "are less often on photos", and "less likely to be included in 

photographs".. "Photos" was considered more general than "photographs", and the final 

choicee was "appear less often on photos". 

QuestionQuestion 16 The word "camoufleren" was translated as "camouflage", and "disguise". 

"Hide""  was also suggested. "Hide" was chosen because it felt more associated with 

sunglassess by two of the translators. All back translations resulted in "verbergen", which 

wass considered not the same as "camoufleren". As an alternative, the English word 

"mask""  was suggested, which was considered the best conceptual term. 

Inn appendix 1 the modified Dutch version of the GO-QOL is presented. In appendix 2, 

thee English version of the GO-QOL is presented. 

Discussion n 

Investigatorss who want to use a HRQL questionnaire that is not available in their 

languagee have two options: they can either develop their own instrument, or translate an 

existingg questionnaire from another language. Both options have advantages and 

disadvantages.. Developing a new instrument is time-consuming and requires careful 

selectionn and reduction of (new) items. Translation of an existing instrument is obviously 

lesss time-consuming and enables cross-cultural comparison of study results. However, 

oftenn not only translation, but also adaptation of the instrument is required to ensure 

cross-culturall  equivalence. Guillemin et al10 suggested considering the following issues to 

verifyy cross-cultural equivalence: (1) semantic equivalence, which refers to equivalence in 

thee meaning of words. For example, we found that "being looked at" and "being stared 

at""  can have different meanings. (2) Idiomatic equivalence, which refers to idioms or 

specificc expressions. For example, "moving around the house" was found difficult to 

translatee into Dutch. (3) Conceptual equivalence, which refers to the validity of the 
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conceptt in the target culture, is essential for valid cross-cultural comparisons.7 For 

example,, the question about limitations in hobbies may have different meanings in some 

cultures,, although no large differences were expected between the Netherlands and the 

UK.. (4) experiental equivalence, which means that the situations depicted in the source 

versionn should fit  in the target cultural context. A problem was encountered with the item 

"bicycling".. While limitations in bicycling can be very important for Dutch patients, they 

mayy be less important for English patients, because bicycling is not such a common 

activityy in the UK. Three possible solutions for this problem were considered: (a) To 

replacee the item with another, more relevant item; (b) To exclude this item from the 

Englishh version; or (c) To include an extra response option "never learned to ride a bike". 

Thee best option depends on the effect on the reliability and validity of the instrument. If 

theree is another activity which has an important effect on visual functioning of English 

patientss that is not covered with any of the other 7 items of the scale, including this item 

couldd improve the validity of the English version. If no such item exists, then the concept 

off  visual functioning may be covered good enough with only 7 items in the English 

versionn or. The third option could be considered a compromise if bicycling is an 

importantt activity, but only in some patients. We have chosen this latter option as a 

makeshiftt solution. The relevance of this item or a possible substitute in the English 

versionn of the GO-QOL should be further studied. 

Conclusion n 

Inn the next phase of the cross-cultural adaptation procedure, the psychometric properties 

off  the English GO-QOL should be evaluated. Al l items should be tested and compared 

forr relevance in both languages (for example with a Likert scale of relevance). Patients 

fromm the new country should be encouraged to identify missing items that are relevant for 

themm and could be included. Item response theory methods could be used to examine the 

equivalencee of the item difficulties across languages.11 Finally, validity and reliability of the 

subscaless in an English patient population should be assessed. The final English version 

off  the GO-QOL could then be used as a source version for translation of the GO-QOL 

intoo other languages. 
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Appendixx 1 GO-QOLL  versie NL1.2 
Dee hierna volgende vragen gaan speciaal over uw oogziekte van Graves. 
Denkk bij het beantwoorden van de vragen aan de afgelopen week 

Inn hoeverre was u de afgelopen week als gevolg van de oogziekte van Graves beperkt in het uitvoeren 
vann de volgende activiteiten? 

Zett een kruisje in het hokje dat past bij uw antwoord. De hokjes komen overeen met de antwoorden die 
erbovenn staan. Eén hokje aankruisen achter iedere vraag. 

1. . 

2. . 

3. . 

4. . 

5. . 

6. . 

7. . 

Fietsen n 

Autorijden n 

Verplaatsenn in en om 

Buitenn wandelen 

Lezen n 

T.V.. kijken 

Hobbyy of liefhebberij, 
nl l 

[geenn rijbewijs [~~J ] 

iett huis 

Ja, , 
ernstig g 
beperkt t 

D D 
D D 
D D 
D D 
D D 
D D 
D D 
>, , 

ernstig g 
belemmerd d 

Ja, , 
eenn beetje 
beperkt t 

D D 
D D 
D D 
D D 
D D 
D D 
D D 
Ja a 

eenn beetje 
belemmerd d 

Nee e 
helemaall  niet 

beperkt t 

D D 
D D 
D D 
D D 
D D 
D D 
D D 
Nee e 

helemaall  niet 
belemmerd d 

Voeldee u zich de afgelopen week door uw oogziekte 
vann Graves belemmerd in iets wat u had willen doen? LJ D D D D 

Dee hierna volgende vragen gaan over uw oogziekte van Graves in het algemeen 

9.. Heeft u het gevoel dat u van uiterlijk veranderd bent 
doorr uw oogziekte van Graves? 

10.. Heeft u het gevoel op straat te worden nagestaard 
vanwegee uw oogziekte van Graves? 

11.. Heeft u het gevoel dat mensen vervelend reageren 
vanwegee uw oogziekte van Graves? 

12.. Heeft u het gevoel dat uw oogziekte van Graves 
invloedd heeft op uw zelfvertrouwen? 

13.. Heeft u het gevoel dat uw oogziekte van Graves 
invloedd heeft op het sluiten van vriendschappen? 

14.. Heeft u het gevoel dat u in een sociaal isolement zit 
vanwegee uw oogziekte van Graves? 

15.. Heeft u het gevoel dat u minder vaak op foto's staan 
dann vroeger, voordat u de oogziekte van Graves had? 

16.. Porbeert u veranderingen in uw uiterlijk als gevolg 
vann de oogziekte van Graves te camoufleren? 

Ja,, heel erg 

D D 

D D 

D D 

D D 

D D 
D D 

D D 

D D 

Ja,, een 
beetje e 

D D 

D D 

D D 

D D 

D D 
D D 

D D 

D D 

Nee, , 
helemaall niet 

D D 

D D 

D D 

D D 

D D 
D D 

D D 

D D 
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Thee following questions deal specifically with your thyroid eye disease. 
Pleasee focus on the past week while answering these questions 

Duringg the past week, to what extent were you limited in carrying out the following activities, because 
off  your thyroid eye disease? 

Tickk the box that matches your answer. The boxes correspond with the answers above them. 
Pleasee tick only one box for each question. 

Bicyclingg [never learned to ride a bike Q ] 

Drivingg [no driver's licence f j ] 

Movingg around the house 

Walkingg outdoors 

Reading g 

Watchingg TV 

Hobbyy or pastime, 

Yes, , 
seriously y 
limited d 

D D 
D D 
D D 
D D 
D D 
D D 
D D 
Yes, , 

severely y 
hindered d 

Yes, , 
aa littl e 
limited d 

D D 
D D 
D D 
D D 
D D 
D D 
D D 
Yes s 

aa littl e 
hindered d 

No o 
nott at all 
limited d 

• • 
D D 
D D 
D D 
D D 
• • 
• • 

No o 
nott at all 
hindered d 

88 During the past week, did you feel hindered from 
somethingg that you wanted to do because of your I | 
thyroidd eye disease? 

Thee following questions deal with your thyroid eye disease in general 

Yes,, very 
muchh so 

10 0 

11 1 

12 2 

13 3 

14 4 

15 5 

16 6 

Doo you feel that your appearane has changed 
becausee of your thyroid eye disease? 

Doo you feel that you are stared at in the streets 
becausee of your thyroid eye disease? 

Doo you feel that people react unpleasantly because 
off  your thyroid eye disease? 

Doo you feel that your thyroid eye diease has an 
influncee on your self-confidence? 

Doo you feel socially isolated because of your thyroid 
eyee disease? 

Doo you feel that your thyroid eye disase has an 
influencee on making friends? 

Doo you feel that you appear less often on photos 
thann before you had thyroid eye disease? 

Doo you try to mask changes in appearance caused 
byy your thyroid eye disease? 

D D 

D D 

D D 

D D 

D D 
D D 

D D 

D D 

D D 

D D 

D D 

D D 

D D 

D D 
D D 

D D 

D D 

D D 

Yes,, a littl e No,not at all 

• • 
• • 
• • 
D D 

D D 
• • 
a a 
D D 
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Abstract t 

ObjectivesObjectives The first objective was to investigate if persons, in particular patients and 

physicians,, can agree on facial disfigurement severity. The second objective was to 

determinee the relative contribution of predefined clinical characteristics of patients with 

Graves'' ophthalmopathy (GO) to the overall rating of facial disfigurement severity. 

MethodsMethods A panel study was carried out in four different panels, each consisting of four 

members,, eliciting individual Visual Analog Scale scores of the severity of disfigurement 

off  100 GO patients shown on standardised slides. Thus 1600 ratings were collected. 

Withinn and between panel agreement of disfigurement severity was calculated using 

intraclasss correlation coefficients. A multivariate model was developed to find 

determinantss of disfigurement in patients with GO. 

ResultsResults The agreement within a panel varied from 0.65 to 0.79 and was highest within the 

panell  of ophthalmologists. The between panel agreement was 0.67 and was highest 

betweenn ophthalmologists and lay persons. Compared to the global average, the patient 

panell  overrated and the endocrinologist panel underrated the amount of disfigurement. 

Femalee panellists rated the patients on average more disfigured than male panellists. 

Importantt determinants of disfigurement were e.g. eyelid retraction, severe eyelid swelling, 

andd proptosis. Their relative importance was consistent across panels and in contrast to 

currentt measures of GO severity. 

ConclusionConclusion Facial disfigurement severity can be measured in a reliable way using panels of 

panellists.. Except for some systematic differences between panellists, facial disfigurement 

doess not seem to be in the eye of the beholder. 
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Introduction n 

Visiblee deformity, particularly involving the face, has always induced society's aversion.1 

Patientss with facial disfigurement suffer from unwanted intrusions such as staring or 

comments.22 The negative psychosocial effects of these reactions on patients have been 

demonstratedd in different patient groups, e.g. in patients with congenital abnormalities, 

faciall  burns, portwine stains, or head and neck cancer.1-5 At the root of the patient's 

distresss lies the pressure in society to conform to an idealised appearance. Image and 

beautyy are ubiquitous marketing tools portraying the look of super models as the desired 

appearance.. The obsession with appearance devalues those who do not match the 

perceivedd ideal and stigmatises those with visible disfigurement.6 

Thee importance of facial disfigurement in many diseases stresses the need for a reliable 

andd valid measure of disfigurement severity to be used in clinical studies and subsequent 

individuall  decision support. Such a measure is currendy lacking. In fact, people might 

questionn if it is even possible to capture such an individually subjective concept in a 

generall  applicable measure. If beauty is in the eye of the beholder, then so may be 

disfigurement? ? 

Thee primary aim of this study was to investigate if persons, in particular patients and 

physicians,, agree on facial disfigurement severity. The underlying hypotheses is that such 

aa universal concept of disfigurement exists and can be measured in a reliable way 

Wee tested this hypothesis in patients with Graves' ophthalmopathy (GO), a thyroid-

associatedd eye disease. Patients with GO frequentiy experience substantial facial 

disfigurementt as a consequence of puffy eyes (proptosis and swelling of the periorbital 

area)) often combined with eye lid retraction, resulting in a characteristic starded 

appearance.. In addition, patients can have redness of the eyelids and conjunctiva, and 

sometimess marked swelling of the eyelids.7 Also, deviation of the position of the eyes 

(squint)) can be very disfiguring, especially when it is asymmetrical.8 Disfigurement is often 

ann indication for multiple surgeries in these patients. 

AA substantial decrease in health-related quality was found in GO patients compared to 

patientss without any chronic disease.9 In addition, GO patients reported significant 

impairmentt in psychosocial functioning as a consequence of a changed appearance as 

measuredd with a disease-specific quality of life questionnaire.10 Even ten years after 

diagnosiss and treatment, it was found that almost half of the (ex) patients were still 

unhappyy with their ultimate appearance.11 
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AA second objective of this study was to determine the relative contribution of several 

predefinedd individual GO characteristics to the overall rating of facial disfigurement 

severity.. These relative weights can support the validity of the overall rating of 

disfigurement.. They could also add to group or even individual decision support. 

Methods s 

Studyy design 

AA panel study was carried out in four different panels, who were asked to rate the severity 

off  disfigurement of several patients, which were shown on standardised slides. 

Slidee selection 

Wee randomly selected 100 slide pairs of GO patients from four available study 

populationss with suitable slide documentation (237 patients in total). These studies 

involvedd mild, moderate, and severe GO patients who were treated either with 

radiotherapy,, sham-irradiation, prednisone, or orbital decompression. These patients 

coveredd a wide spectrum of disease severity. All potential disfiguring aspects of GO were 

presentt in different degrees of severity and both in isolated and combined form. Patients 

weree selected randomly with regard to the treatment phase (pre-treatment or post-

treatmentt slide), but each patient could be selected only once. Because the effect of race 

couldd not be studied efficiendy, we included only Caucasian patients. Standardised colour 

slidess were available from all patients. A pair of slides was selected of each patient with 

onee frontal view of the eyes only, and one profile view of the entire face. Clinical 

characteristicss of these patients were collected from existing databases supplemented with 

dataa from their medical records. For the purpose of our study, an independent 

ophthalmologistt additionally scored the following variables: Redness of the eyelids and 

conjunctiva,, chemosis, caruncle swelling, the presence of upper and/or lower eyelid 

retractionn and deviations of eye positions. 

Selectionn of panellists 

Fourr different panels were invited, consisting of four endocrinologists, four 

ophthalmologists,, four GO patients, and four lay persons respectively. The 

endocrinologistss were recruited at the Academic Medical Centre (AMC) in Amsterdam; 

thee ophthalmologists were recruited from three different centres in the Netherlands 

(AMC,, University Medical Centre Utrecht, and Rotterdam Eye Hospital) to represent 
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expertt ophthalmologists on GO. Patients were recruited via the Dutch patient support 

groupp for GO. The lay persons consisted of a convenience sample of university personnel 

andd family. 

Proceduree of panel sessions 

Eachh panel was invited for a panel session at a different day in the same week. All sessions 

weree held at the same location and were chaired by the same experienced panel instructor. 

Al ll  instructions were standardised and read from paper to make sure that all panels 

receivedd the exact same information. All procedures and texts were identical in all panels, 

acceptingg that partt of the information was redundant for the clinical experts. Each session 

startedd with a short introduction on the study objectives and on GO disease. Then ten 

slidee pairs were shown (which were not included in the 100 study slide pairs) to give an 

impressionn of the spectrum of the problem that the panellists were going to rate. After 

that,, instructions were given on the rating method. Rating of disfigurement severity was 

donee with the use of portable computers. On the monitor, a Visual Analog Scale (VAS) 

wass shown, with a movable cursor along the VAS-line. Anchors were defined as "not 

disfiguringg at all" (left) and "very much disfiguring" (right), which was defined in the oral 

instructionss as the worst disfiguring one could imagine. Panellists were trained in using 

thee computer. To speed up the learning curve, four new slide pairs (also not included in 

thee 100 study slide pairs) were rated individually by each panellist and discussed within 

thee group. Panellists were invited to explain what they rated and why, but they were 

instructedd explicidy to give their own judgement. It was by no means the intention to 

reachh consensus, although a change of judgement was allowed. From similar studies it is 

knownn that such an exercise primarily supports panel members to discover and express 

theirr own opinion.12 The total introduction and training session took one hour. 

Afterr a break, the 100 study slide pairs were shown in three blocks of 40, 30 and 30 pairs. 

AUU pairs were rated individually by each panellist without mutual consultation. Thus in 

totall  1600 ratings were collected. 

Statisticall analyses 

Thee VAS score was transformed to a continuous 0 (not disfiguring at all) to 10 (very 

muchh disfiguring) scale. Agreement within and between panels was assessed by calculating 

intraclasss correlation coefficients (ICCs). The ICC was defined as the proportion of the 

totall  variance in the measurements, which is due to 'true' differences between panellists 

withinn panels or between panels (Appendix 1). ICCs were calculated using the SAS (6.12) 

proceduree VARCOMP. 
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AA general linear mixed model was built using the SAS procedure MIXE D to identify 

determinantss of disfigurement. VAS measurements were considered repeated measures 

withh panellists within panels as the repeated variable. The following variables were 

consideredd as possible determinants of disfigurement: (1) panellist characteristics, i.e. kind 

off  panel, sex and age of the panellists; and (2) slide characteristics, i.e. age and sex of the 

patient,, lid aperture, upper and lower eyelid retraction, redness of the eyelids, redness of 

thee conjunctiva, chemosis, swelling of the caruncle, swelling of the eyelids, proptosis, 

esotropia,, exotropia, hypotropia and hypertropia. The GO characteristics were analysed 

inn several ways: using the mean value of two eyes, the value of the worst eye, or the 

differencee between the eyes. For all disease characteristics interactions were tested with 

panell  to determine if the relative contribution of the disease characteristics was different 

acrosss panels. A change of two points in the Akaike's Information Criterion (AIC) per 

degreee of freedom was used as a criterion for entry of a variable in the model. 

Results s 

Characteristicss of the 100 patients on the slides are presented in Table 1. Mean (standard 

deviation)) age was 49 (12) years, and 76% were female. 

Thee mean (SD) rating of disfigurement severity of the 16 panellists was 5.5 (2.4) and 

variedd from 4.4 (2.7) to 7.0 (2.4) between the panellists (Table 2). The overall agreement 

betweenn the 16 panellists (independent of the panel) was 0.63. In 13.7% of the 1600 cases, 

thee difference between the VAS score of one individual panellist and the mean VAS score 

off  the 16 panellists was larger than 2 points. 

Thee within panel agreement, defined as the agreement among panellists within a panel, 

variedd from 0.65 to 0.79 and was highest within the panel of ophthalmologists. The 

betweenn panel agreement, defined as the agreement among panels, was 0.67 (Table 3). 

Thee highest agreement was found between ophthalmologists and lay persons (0.72). 

Comparedd to the global average, the patient panel overrated and the endocrinologist panel 

underratedd the amount of disfigurement. Female panellists rated the patients on average 

moree disfigured than male panellists (mean 5.9 (2.3) versus 5.1 (2.3), mean difference 0.8 

(95%% CI 0.6-1.1)). There was no significant effect of age of the panellists on their VAS 

scores. . 
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Tablee 1. Slide characteristics 

Characteristicss of the 100 GO 

Agee (years) 

Sex x 

Durationn GO (months) 

Lidd aperture (mm)' 

Upperr eyelid retraction2 

Lowerr eyelid retraction2 

Eyelidd swelling1 

Proptosiss (mm)1 

Rednesss of the eyelids2 

Rednesss of the conjunctiva2 

Chemosis2 2 

Swollenn caruncle2 

Esotropia2 2 

Exotropia2 2 

Hypertropia2 2 

Hypotropia2 2 

11 Worst eye. 
22 Any eye. 

patients s 

meann  SD 

F / M M 

mediann (range) 

meann  SD 

yes/no o 

yes/no o 

no/mild/moderate/severe e 

meann + SD 

absent/present t 

absent/present t 

absent/present t 

absent/present t 

absent/present t 

absent/present t 

absent/present t 

absent/present t 

N N 

499 2 

7 6 / 24 4 

177 (1-240) 

12.33  2.3 

5 6 / 44 4 

3 8 / 62 2 

2 / 3 0 / 5 2 / 15 5 

19.88  3.2 

6 7 / 33 3 

7 9 / 21 1 

811 / 19 

6 6 / 34 4 

9 2 /8 8 

9 1 /9 9 

711 / 29 

9 5 /5 5 
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Tablee 2. Panel ratings of disfigurement severity and within panel agreement 

Panell  Age Sex Panellists Mean (SD) Within panel 

Mean(SD)) M / F VAS agreement (ICC) 

Endocrinologists s 

Ophthalmologists s 

Patients s 

Layy persons 

433 (9.2) 

466 (6.1) 

499 (0.7) 

488 (8.5) 

3 / 1 1 

2 / 2 2 

11 / 3 

2 / 2 2 

1 1 

2 2 

3 3 

4 4 

5 5 

6 6 

7 7 

8 8 

9 9 

10 0 

11 1 

12 2 

13 3 

14 4 

15 5 

16 6 

4.77 (2.2) 

4.44 (2.7) 

5.33 (2.0) 

5.00 (2.4) 

5.11 (2.1) 

5.77 (1.9) 

5.55 (1.9) 

5.44 (2.5) 

7.00 (2.4) 

6.11 (2.2) 

5.55 (2.8) 

6.55 (2.1) 

5.00 (2.5) 

5.66 (1.4) 

5.44 (2.6) 

5.99 (2.2) 

0.67 7 

0.79 9 

0.65 5 

0.66 6 

Totall  5.5 (2.4) 

Tablee 3. Between panel agreement 

Endocrinologistss Ophthalmologists Patients 

Meann (SD) VAS ICC ICC ICC 

Endocrinologistss 4.8 (2.4) 

Ophthalmologistss 5.4 (2.1) 0.70 

Patientss 6.3 (2.4) 0.60 0.70 

Layy persons 5.5 (2.3) 0.67 0.72 0.66 

Overalll  ICC between panels = 0.67 
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Inn Table 4 significant determinants of disfigurement in the multivariate analysis are 

shown.. Betas should be interpreted as the change in disfigurement severity (VAS) 

associatedd with a change of one unit of the characteristic. For example, according to this 

modell  the presence of upper eyelid retraction was associated with a 1.3 points higher VAS 

comparedd to the absence of upper eyelid retraction; a lid aperture of 12 mm was 

associatedd with a 0.6 (2*0.3) points higher VAS than a lid aperture of 10 mm, and severe 

eyelidd swelling was associated with a 1.2 points higher VAS compared to the absence of 

eyelidd swelling. The relatively small betas for the panellist characteristics, compared to the 

rangee of the VAS from 0 to 10, indicate that differences between panellists were small. 

Thee presence of upper eyelid retraction, chemosis, severe eyelid swelling and esotropia 

hadd the largest effect on the ratings of disfigurement severity. Other significant 

determinantss were lid aperture, proptosis, and hypotropia. As in the univariate analyses, 

significantt differences were found between panels, except between ophthalmologists and 

layy persons. Sex and age of the panellists were also significandy associated with ratings of 

disfigurementt severity. We found no significant interactions between disease 

characteristicss and panel. 

Ass an indication of the accuracy of the model, the observed VAS scores are plotted 

againstt the predicted VAS scores based on the model for all patients (Figure 1). The 

predictedd VAS of a certain panellist was obtained by multiplying the betas in the model 

withh the values of the disease characteristics of a particular patient. For example, the 

predictedd VAS for a laymen panellist of 40 years for a patient with 12 mm lid aperture, 

upperr eyelid retraction present, no chemosis, moderate eyelid swelling, a proptosis of 20 

mmm without esotropia or hypotropia, would be -1.6+0+ O-O.2+(0.3*12)+1.3+0+0.4+ 

(0.1*20)+0+0=5.55 points. The prediction of a laywoman panellist would be 0.5 points 

higher,, the prediction of a female endocrinologist panellist would 0.5-0.6—0.1 points 

lower,, etc. (Table 4). The correlation between the observed and predicted VAS scores was 

0.71.. In 22.2% of the patients the differences between observed and predicted VAS was 

largerr than 2 points. 
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Tablee 4. Determinants of disfigurement 

Variable e 

Intercept1 1 

PanellistPanellist characteristics 

Panel l 

Sexx of panellist 

Agee of panellist 

SlideSlide (patient) characteristics 

Li dd aperture2 

Upperr eyelid retraction3 

Chemosis3 3 

Eyelidd swelling2 

Proptosis2 2 

Esotropia3 3 

Hypotropia3 3 

endocrinologists s 

ophthalmologists s 

patients s 

layy persons 

male e 

female e 

perr 10 yr older than 30 

mm m 

absent t 

present t 

absent t 

present t 

mild4 4 

moderate e 

severe e 

mm m 

absent t 

present t 

absent t 

present t 

Beta a 

-- 1.6 

-- 0.6 

-- 0.09 

0.67 7 

0 0 

0 0 

0.5 5 

-- 0.2 

0.3 3 

0 0 

1.3 3 

0 0 

1.4 4 

0 0 

0.4 4 

1.2 2 

0.1 1 

0 0 

0.9 9 

0 0 

0.6 6 

p-value e 

0.36 6 

<0.001 1 

0.32 2 

<0.001 1 

<0.001 1 

<0.001 1 

<0.001 1 

<0.001 1 

<< 0.001 

0.006 6 

0.14 4 

0.01 1 

0.06 6 

0.05 5 

11 A constant number required to calculate the predicted score. 
22 Worst eye. 
33 Any eye. 
44 Only 2 patients had no eyelid swelling: these were combined with the patients with mild 

eyelidd swelling. 
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t t 
•S) •S) 

C C 
00 1 2 3 4 

Predictedd VAS 

Figuree 1. Observed versus predicted VAS with regression line and 95% confidence 

intervalss for the prediction of the mean VAS score of 16 panellists (small interval) 

andd for the prediction of an individual VAS score (wide interval) 

Discussion n 

Thiss is the first study on agreement about facial disfigurement among different kind of 

panellists.. Agreement on disfigurement severity within and between panels of 

endocrinologists,, ophthalmologists, patients, and lay persons was moderately high. The 

overalll  rating of disfigurement was related to several important clinical characteristics, 

whichh supported the validity of the VA S measurement. Therefore, this study showed that 

theree seems to be a universal concept of facial disfigurement that is measurable with a 

VA SS in a reliable way. 
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However,, there were some significant differences among panellists. Compared to the 

globall  average, the patient panel overrated and the endocrinologist panel underrated the 

amountt of disfigurement. Also, female panellists rated the patients on average more 

disfiguredd than male panellists. It was found that female physician panellists were more 

inn agreement with patient panellists than male physician panellists were. These differences 

shouldd be taken into account in the comparison of patient groups when different 

panellistss are used and in the communication between physicians and patients. However, 

forr the assessment of within patient differences, e.g. after treatment, these systematic 

differencess are not important provided that the same panellists are used to assess the pre-

andd post-treatment scores. 

Noo significant interactions between the disease characteristics and panel were found, 

whichh indicates that the relative importance of the different disease characteristics was 

similarr across the panels. In other words, patient panellists and physician panellists not 

onlyy identified the same disease characteristics as disfiguring, but also agreed on their 

relativee disfigurement severity. 

Katzz et al found high correlations between comparable ratings of disfigurement of head 

andd neck cancer patients of surgeons and other non-surgical personnel, which is in 

accordancee with our findings. They also found high agreement between ratings of the 

surgeonss and ratings of the patients themselves, although patients and physicians used 

differentt rating scales.13 In a study on characterisation of portwine stains, acceptable inter-

raterr agreement was found within a panel of lay persons, using a similar VAS.14 However, 

i tt was argued that predictors of disfigurement might be quite different when using 

patients'' perceptions.15 Our study and the study of Katz et al showed that this was not the 

case. . 

Basedd on the results of this study, a VAS can be recommended as a measure of 

disfigurementt severity for patients with GO in clinical studies. Maybe the procedure is 

applicablee for many other diseases as well. However, the difference between the VAS 

scoree of one individual panellist and the mean VAS score of the 16 panellists was in 

13.7%% of the 1600 cases larger than 2 points, which means that ratings of an individual 

panellistt are less reliable than mean ratings of a panel of panellists. Therefore, a panel 

ratingg would be recommended for the assessment of disfigurement when using this VAS 

inn clinical studies. Also, training of the panellists as we did in this study would be 

necessaryy to minimise a learning curve. 
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Sincee our panels consisted of only four panellists, replication of our findings would be 

supportive.. It would also be very interesting to replicate our findings in different countries 

too identify possible cross-cultural differences in severity and determinants of 

disfigurement. . 

Thiss study also provides indications for the assessment and management of patients with 

GO.. It was found that upper eyelid retraction, causing the characteristic staring gaze of 

thesee patients, and severe eyelid swelling were more important determinants of 

disfigurementt than proptosis. This is in contrast to the way these aspects are weighted in 

mostt former and current measures of disease severity, in which proptosis is considered 

moree important than eyelid swelling.16'17 Other important determinants of disfigurement 

foundd in this study, like chemosis and esotropia, have not been used at all as outcome 

measuress of treatments before. 

Ass an alternative for a panel rating, the predicted VAS that results from applying our 

modell  could be used as an outcome measure for disfigurement severity for patients with 

GO.. However, the validity of our model should be further established to confirm the 

relativee weights of the different disease characteristics. The correlation between the 

observedd and predicted VAS scores was acceptable to use the predicted VAS for group 

comparisons,, but in 22.2% of the patients, the difference between observed and predicted 

VASS was larger than 2 points. These differences may be due to other important 

determinantss of disfigurement that were not included in the model. As it is now, this 

modell  may be less suitable for individual patient management. 

Conclusion n 

Itt can be concluded from this study that facial disfigurement severity can be measured in 

aa reliable way using panels of panellists. Except for some systematic differences between 

panellists,, facial disfigurement does not seem to be in the eye of the beholder. 
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Appendixx 1: Definition of ICCs 

vJJ patients 
I V J V JJ within panels 

ICC C betweenn panels 

OO patients ' O panellist(panel) ' O patiens*panel ' O error 

OO patients 

OO patients "•" O panel ' O patiens*panel ' O error 

158 8 



Faciall disfigurement: Is it in the eye of the beholder? 

References s 

11 Dropkin MJO, Malgady RG, Scott DW, Oberst MT, Strong EW. Scaling disfigurement and 

dysfunctionn in postoperative head and neck patients. Head & Neck Surgery 1983;6:559-570. 

22 Clarke A. Psychosocial aspects of facial disfigurement: Problems, management and the role 

off a lay-led organkation. Psychology, Health & Medicine 1999;4:127-142. 

33 Ackerstaff AH, Lindeboom J AH, Balm AJM, Kroon FHM, Tan IB, Hilgers FJM. Structured 

assessmentt of the consequences of composite resection. Clin Otolaryngol1998;23:339-344. 

44 Macgregor FC. Facial disfigurement: Problems and management of social interaction and 

implicationss for mental health. Aesthetic Plast Surg 1990;14:249-257. 

55 Fukunishi I. Relationship of cosmetic disfigurement to the severity of posttraumatic stress 

disorderr in burn injury or digital amputation. PsychotherPsychosom 1999;68:82-86. 

66 McGrouther DA. Facial disfigurement. The last bastion of discrimination. BMJ 1997;314:991. 

77 Burch HB, Wartofsky L. Graves' ophthalmopathy: Current concepts regarding the 

pathogenesiss and management. Endocrine Review 1993;14:747-793. 

88 Mounts MP, Rose GE, Garrity J A, Nardi M, Matton G, Koornneef L. Surgical management 

off Graves' ophthalmopathy. In: Prummel MF, ed. Recent developments in Graves' 

ophthalmopathy.. Dordrecht: Kluwer Academic Publishers, 2000;133-169. 

99 Gerding MN, Terwee CB, Dekker FW, Prummel MF, Wiersinga WM. Quality of life in 

patientss with Graves' ophthalmopathy is markedly decreased: Measurement by the Medical 

Outcomee Study instrument. Thyroid 1997;7:885-889. 

100 Terwee CB, Gerding MN, Dekker FW, Prummel MF, Wiersinga WM. Development of a 

disease-specificc quality of life questionnaire for patients with Graves' ophthalmopathy: The 

GO-QOL.. Br J Ophthalmol1998;82:773-779. 

111 Bartley GB, Fatourechi V, Kadrmas EF, et al. Long-term follow-up of Graves 

Ophthalmopathyy in an incidence cohort. Ophthalmology 1996;103:958-962. 

122 Stouthard MEA, Essink-Bot ML, Bonsel GJ. Disability weights for diseases. A modified 

protocoll and results for a Western European region. Bur] Public Health 2000;10:24-30. 

133 Katz MR, Irish JC, Devins GM, Rodin GM, Gullane PJ. Reliability and validity of an 

observer-ratedd disfigurement scale for head and neck cancer patients. Head & Neck 

2000;22:132-141. . 

144 Koster PHL, Bossuyt PMM, van der Horst CMAM, Gijsbers GHM, van Gemert MJC. 

Characterizationn of portwine stain disfigurement. Plast ReconstrSurg 1998;102:1210-1216. 

155 Kalick SM. Characterization of portwine stain disfigurement. Discussion. Plast ReconstrSurg 

1998;102:1217-1218. . 

166 Werner SC. Modification of the classification of the eye changes in Graves' disease: 

Recommendationss of the ad hoc committee of the American Thyroid Association. / Clin 

EndocrinolEndocrinol Metab 1977;44:203-204. 

159 9 



Chapterr 8 

177 Bartalena L, Marcocci C, Bogazzi F, et al. Relation between therapy for hyperthyroidism and 

thee course of Graves' ophthalmopathy. A^ Engl J Med 1998;338:73-78. 

160 0 



Chapterr 9 
Long-termm effects of Graves' 

ophthalmopathyy on health-related quality 
off life 

CBB Terwee1'2, IMMJ Wakelkamp2, HS Tan\ FW Dekker4, 

MFF Prummel2, WM Wiersinga2 

departmentt of Clinical Epidemiology & Biostaristics, 
2Departmentt of Clinical Endocrinology & Metabolism, and 3Orbital Centre 

Academicc Medical Centre, University of Amsterdam 
4Departmentt of Clinical Epidemiology 

Leidenn University Medical Centre 

Submitted d 



Chapterr 9 

Abstract t 

ObjectiveObjective Little is known about the long-term effects of Graves' ophthalmopathy (GO) on 

health-relatedd quality of life (HRQL) after the eye treatment is considered to be finished. 

Thee aim of this study was to quantify these effects using validated HRQL questionnaires. 

MethodsMethods A cross-sectional follow-up study was carried out in patients who started 

radiotherapyy and/or prednisone treatment for GO between 1982 and 1992. Between 1998 

andd 2000 these patients received a HRQL questionnaire containing the SF-36 and 

EuroQol,, both general HRQL questionnaires, and the disease-specific GO-QOL. All 

patientss were invited to the outpatient clinic of the Orbital Centre for a follow-up 

ophthalmologicc examination. HRQL scores of the respondents were compared to two 

referencee populations of "healthy" persons and to scores of several other GO patient 

populations. . 

ResultsResults In total, 172 patients were included, of which 167 completed the HRQL 

questionnairee and 158 visited the outpatient clinic. The median follow-up was 11.7 years. 

AA considerable amount of symptoms related to GO was found in this patient group. More 

thann half of the patients had diplopia and 27% had a low visual acuity. Fifty-nine percent 

hadd a proptosis of at least 20 mm. In general, the HRQL scores of our patients were 

considerablyy better than those of newly diagnosed GO patients (untreated) and GO 

patientss who completed the questionnaire during treatment, but worse than those of the 

referencee populations of "healthy" persons. The most important HRQL problems were 

relatedd to visual functioning, psychosocial functioning as a consequence of a changed 

appearance,, and physical functioning and health perceptions in general. 

ConclusionConclusion GO has a marked negative effect on HRQL, even many years after treatment. 

Thesee findings suggest that GO should be considered a chronic disease. Aftercare is 

neededd for these patients after their immunosuppressive and surgical treatments. 
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Introduction n 

Graves'' ophthalmopathy (GO) is characterised by symptoms like pain, grittiness, and 

excessivee tearing; visual limitations as a result of reduced vision and diplopia; and 

cosmeticc changes due to proptosis, eyelid retraction and swelling.1 Although the impact 

off these changes on the patients' lives have always been acknowledged in clinical practice, 

onlyy recendy the effects of GO on health-related quality of life (HRQL) have been 

quantifiedd using validated questionnaires. GO patients reported marked limitations in 

multiplee aspects of physical and mental functioning, compared to patients without any 

chronicc condition.2 Using a disease-specific questionnaire, 35% of the patients reported 

limitationss in driving and performing leisure activities, 71% felt their eye disease had 

influencedd their self-confidence and 40% felt socially isolated because of their GO.3 

Litdee is known about the long-term effects of GO on HRQL after the final treatment. 

Bardeyy et al reported a median duration of treatment for mild GO patients of about 4 

years.44 After a follow-up of about 6 years since the final examination, 52% of the 

respondentss felt that their eyes were still abnormal and 38% were unsatisfied with the 

appearancee of their eyes.4 These data suggest that GO might be a lifelong chronic 

condition.. However, follow-up studies using validated HRQL instruments are lacking. 

Thee aim of this study was to quantify the long-terms effects of GO on HRQL after the 

eyee treatment was considered to be finished, using validated HRQL questionnaires. 

Methods s 

Patientss and procedures 

AA cross-sectional follow-up study was carried out in 1998-2000 in patients who started 

radiotherapyy and/or prednisone treatment for GO between 1982 and 1992 at the 

Academicc Medical Centre (AMC) in Amsterdam. Patients were identified by reviewing all 

consultationss recorded in the diaries of the Orbital Centre. Inclusion criteria were a 

diagnosiss of GO and treatment with orbital radiotherapy and/or prednisone between 

19822 and 1992. The study was approved by the medical ethics committee of the AMC. 

Addressess of the eligible patients were retrieved from their medical records. Patients were 

askedd for informed consent by a mailed letter. Non-responders were called by a nurse or 

secretary.. Patients who still refused to participate were called a second time by an 
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ophthalmologistt who explained the importance of the study one more time. If the address 

off a patient was incorrect or unknown, the current address was retrieved at first from the 

generall practitioner and eventually from the district council. 

Respondentss who returned the informed consent received a questionnaire by mail and 

weree invited to the outpatient clinic of the Orbital Centre of the AMC for an 

ophthalmologicc examination. The questionnaire contained the SF-36 Health Survey5 and 

Thee EuroQol6 as well as the GO-QOL3. The SF-36 and EuroQol are both general HRQL 

questionnaires,, assessing limitations in physical and psychosocial functioning as a 

consequencee of any health condition. The EuroQol also includes a Visual Analog Scale 

(VAS),, which is a line (sometimes called a thermometer) on which subjects can indicate 

howw good or how bad their current health (in general) is, according to their opinion. The 

GO-QOLL is a disease-specific HRQL questionnaire, specifically developed for patients 

withh GO. The GO-QOL consists of 16 questions, 8 questions referring to limitations in 

visuall functioning as a consequence of decreased visual acuity and/or diplopia (e.g. 

problemss with driving, reading, hobbies), and 8 questions referring to limitations in 

psychosociall functioning as a consequence of a changed appearance (e.g. feeling socially 

isolated,, influence on self-confidence). In addition, questions were included about the 

kindd of treatments for GO that the patients had received since diagnosis and about 

existingg comorbidity. The presence of comorbidity was defined as controlled, but mildly 

symptomaticc disease (IDS2 or higher) according to Greenfield et al.7 

Att the outpatient clinic, the following disease characteristics were assessed: Best corrected 

visuall acuity, soft tissue involvement, lid aperture, proptosis, diplopia according to the 

Gormann Score (0= no diplopia; 1 ̂ intermittent diplopia; 2=inconstant diplopia, only in 

certainn directions of gaze; 3=constant diplopia in primary and/or reading position), and 

thee 7-point Clinical Activity Score8. 

Statisticall analyses 

Thee duration of follow-up was calculated as the time between the first visit at the Orbital 

Centree at the AMC for GO and the follow-up visit for this study. The 16 GO-QOL 

questionss were scored as "severely limited", "a little limited", or "not limited at all" and 

summarisedd into one total score for visual functioning and one total score for 

appearance.33 The general HRQL questionnaires were scored as proposed by their 

authors.5'6'99 All HRQL scales were transformed to a score ranging from 0-100 (higher 

scoress indicating better health). 
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Comparisonn of HRQL scores to other populations 
Too examine if our cohort of GO patients (in the tables referred to as "GO patients after 

treatment")) were still limited in their general health compared to "healthy" people, we 

comparedd their scores on the SF-36 with SF-36 scores of a reference population of 1742 

Dutchh persons, drawn at random from the national telephone registry.10 In addition, 

scoress were compared to a convenience sample of 206 GO patients who completed the 

SF-366 before the start of radiotherapy or orbital surgery11 (referred to as "GO patients 

duringg treatment"). 

Forr this purpose, Z-scores were computed for both GO patient groups by dividing the 

differencee between the mean SF-36 score of the patient group and the mean SF-36 score 

off the reference population by the standard deviation of the mean SF-36 score of the 

referencee population. Because of the large difference in percentage of women between the 

GOO groups and the reference population, Z-scores were adjusted for gender, by using 

gender-specificc SF-36 scores of the reference population. 

Inn addition, a physical component score (PCS) and a mental component score (MCS) were 

calculatedd for all GO patients in both groups, based on the Z-scores, according to Ware 

ett al.12 The PCS and MCS score represent the deviation from the reference population 

expressedd in standard deviations of the reference population. The reference population 

hass a mean PCS and MCS score of 50, with a standard deviation of 10. We calculated the 

percentagee of respondents who scored two standard deviations below the reference 

population,, i.e. a score of <. 30 points on the PCS and MCS. These scores reflect the 

lowestt 2.5 percentile of the reference population. 

Thee EuroQol scores of our patients were compared to those of the same GO patient 

populationn "during treatment" and to a specific Dutch reference population for the 

EuroQol,, described by Essink-Bot et al. These comparisons could not be adjusted for 

gender-differencess because no gender-specific data were available of the reference 

population.13 3 

Scoress of the GO-QOL were compared to scores of three other GO patient populations 

forr which GO-QOL scores were available. These groups were: (1) a group of 70 newly 

diagnosedd GO patients, visiting the Orbital Centre of the AMC for the first time3 (in the 

tabless referred to as "GO patients before treatment"). These patients were untreated for 

theirr GO. (2) The before mentioned convenience sample of 206 GO patients who 

completedd the GO-QOL during treatment ("GO patients during treatment"). 
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Andd (3) a group of all consecutive patients (n=93) who visited the Orbital Centre during 

aa three months period14 ("GO mixed sample"). This group is a mixture of patients who 

completedd the GO-QOL before, during, or after treatment. 

Results s 

Responsee and patient characteristics 

Twoo hundred and fifty-one patients started radiotherapy or prednisone therapy between 

19822 and 1992 at the AMC. Of this cohort, 34 patients were deceased at the time of 

follow-upp (none because of GO-related causes), remaining 217 eligible participants for 

thiss study. Despite two reminders by telephone, 45 patients refused to participate, 

remainingg 172 patients who were included in the study. The response rate was 79% 

(172/217).. Of the 172 included patients, 14 patients only completed the questionnaire, 

butt refused to visit the outpatient clinic, and 5 patients refused or were unable to 

completee the questionnaire, but did visit the outpatient clinic. In total, 167 HRQL 

questionnairess were completed and 158 patients visited the Orbital Centre. 

Patientt characteristics are presented in Table 1. The median follow-up after the first visit 

too the AMC was 11.7 years (range 7.4 to 23.4). Thirteen percent of the patients were 

treatedd with radiotherapy, 32 percent with prednisone, and 55 percent with both 

immunosuppressivee treatment modalities. The median amount of orbital operations that 

patientss had undergone was 2 (range 0 to 9). Fifty-nine percent of the patients had a 

proptosiss of at least 20 mm, and 13 percent had a proptosis of at least 23 mm. Fifty-two 

percentt of the patients had diplopia and 27% of die patients had a visual acuity below 0.8. 

Onee patient was almost blind due to the GO. Twenty-six percent of the patients had a 

CAS>0. . 
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Tablee 1. Patient characteristics 

Variable e % % 
GeneralGeneral characteristics 

Agee at follow-up (years) 

Sex x 

Education n 

Comorbidity1 1 

meann + SD 

F / M M 

primary-- / secondary education / 
collegee or university 

yes/no o 

Durationn of follow-up (years) median (range) 

Immunosuppressionn radiotherapy/prednisone/both 

Orbitall surgery decompression / eye muscle surgery / 
eyelidd surgery 

OphtbalmobgicOphtbalmobgic examination 

Currentt GO severity 

softt tissue involvement 

proptosis s 

lidd aperture 

diplopia a 

visuall acuity 

Currentt GO activity 

Clinicall Activity Score 

no/mild/moderate/severe e 

<16/16-19/20-23/>23 3 

< 9 / 9 - l l / > l l l 

no // intermittent/inconstant/ constant 

>0.80/>0.63-0.80/>0.40-0.63/<0.40 0 

0 /1 / 2 / 3 / 4 4 

N=172 2 

577 2 

78/22 2 

50/38/12 2 

26/74 4 

11.7(7.4-23.4) ) 

13/32/55 5 

41/52/51 1 

N=158 8 

85/14/1/ 0 0 

9/32/46/1 3 3 

12/75/1 3 3 

48/17/25/1 0 0 

73/16/7/4 2 2 

74/16/8/1/ 1 1 

11 Comobidity was defined as mildly symptomatic disease according to Greenfield et al.7 

22 If co-existing eye disease was present in one eye, visual acuity of the other eye was included. 
Fourr patients were not scored due to co-existing eye disease in both eyes. One missing value. 
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Health-relatedd quality of life 

Inn Figure 1 the results of the SF-36 questionnaire are presented. Patients in our cohort 

reportedd on average fewer limitations compared to a comparison population of GO 

patientss who completed the questionnaire during treatment, except for physical 

functioning.. Patients reported more limitations compared to the reference population of 

"healthy"" persons on all general HRQL measures, except for bodily pain. The largest 

differencess with the reference population were found for general health perceptions and 

physicall functioning (Z-scores —0.56 and —0.54 respectively) (Figure 1). The mean PCS 

wass 46.4 (SD 11.3) and the mean MCS was 47.8 (SD 11.2) Eleven percent of the patients 

inn our cohort scored a PCS of < 30 points and 10 percent scored a MCS of < 30 points. 

Inn the cohort of GO patients during treatment the mean PCS was 45.9 (SD 10.2) and the 

meann MCS was 41.0 (SD 13.4). Seven percent of the patients scored a PCS of < 30 points 

andd 26 percent of this cohort scored a MCS < 30 points. 

•• GO patients during treatment (n = 206) — O- GO patients after treatment (n = 167) 

•• Dutch reference population (n=1742) 

0-55 Z-score 

Figuree 1. SF-36 Z-scores of GO patients from this study (n=167) compared to previously 
treatedd GO patients (n=206)" and a Dutch reference population(n=1742)10 
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Onn the EuroQol questionnaire, our patients scored similar to the GO patients who 

completedd the questionnaire during treatment with respect to mobility and self care, and 

higherr (better) with respect to usual activities, pain, and anxiety, and overall health 

perceptionn (VAS). The mean scores of our patients were lower than the mean scores of 

thee reference populations on all dimensions. A mean difference of 14 points was found 

betweenn our GO patients and the reference population on the VAS (Table 2). 

Tablee 2. General health-related quality of life scores: the EuroQol questionnaire 

Mobility y 

noo problems 

somee problems 

confinedd to bed 

Selff care 

noo problems 

somee problems 

unablee to 

Usuall activities 

noo problems 

somee problems 

unablee to 

Pain/discomfort t 

noo pain/discomfort 

moderatee pain/discomfort 

extremee pain/discomfort 

Anxiety/depression n 

nott anxious/depressed 

moderatelyy anxious/depressed 

extremelyy anxious/depressed 

EuroQoll VAS 

GOO patients during 
treatment1' ' 

(n=204)1 1 

% % 

66.2 2 

32.8 8 

1.0 0 

93.1 1 

6.9 9 

0.0 0 

33.7 7 

59.9 9 

6.4 4 

29.7 7 

62.9 9 

7.4 4 

46.0 0 

47.5 5 

6.4 4 

66.66 (17.9) 

GOO patients 
afterr treatment 

(n=159)2 2 

% % 

61.3 3 

38.1 1 

0.6 6 

92.5 5 

6.9 9 

0.6 6 

58.9 9 

38.0 0 

3.1 1 

41.9 9 

49.4 4 

8.8 8 

68.1 1 

28.8 8 

3.1 1 

71.2(19.1) ) 

Dutchh reference 
population13 3 

(n=750) ) 

% % 

95.1 1 

4.7 7 

0.2 2 

96.7 7 

2.9 9 

0.3 3 

85.8 8 

11.7 7 

2.4 4 

68.0 0 

30.5 5 

1.5 5 

83.6 6 

15.7 7 

0.7 7 

85.33 (8.3) 
11 Two missing values.2 Eight missing values. 
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Inn Table 3, GO-QOL scores are presented. On average, patients in our cohort reported 

lesss limitations (i.e. higher scores) compared to the three GO comparison groups. 

Comparedd to newly diagnosed GO patients (before treatment) our patients scored 23 

pointss higher on visual functioning and 17 points on appearance. 

Becausee the GO-QOL specifically measures limitations in functioning as a result of GO, 

"healthy"" persons should score 100 points (no limitations). In this cohort, 30% of the 

patientss scored 100 points for visual functioning and 19% scored 100 points on 

appearance.. Fifty-seven and 61% of the patients scored below 90 points (in a previous 

studyy a mean difference of 10 points was considered a clinically important difference11) 

andd 13% and 13% of the patients scored below 50 points for visual functioning and 

appearancee respectively. 

Tablee 3. Mean (standard deviation) GO-specific quality of life scores: the GO-QOL 

N N 

GO-QOL L 

visuall functioning 

appearance e 

GOO patients 
before e 

treatment3 3 

70 0 

54.77 (22.8) 

60.11 (24.8) 

G OO patients 
during g 

treatment11 1 

206 6 

58.22 (27.5) 

57.88 (25.4) 

GOO patients 
mixed d 

sample14 4 

93 3 

65.66 (26.1) 

61.00 (27.4) 

GOO patients 
after r 

treatment t 

167 7 

77.77 (24.3)' 

77.00 (22.4)i 

Eightt and five missing values for visual functioning and appearance respectively. 

Discussion n 

Wee showed that GO patients still experience marked limitations in physical and mental 

functioning,, many years after treatment for their GO. The most important problems were 

relatedd to visual functioning, psychosocial functioning as a consequence of a changed 

appearance,, and physical functioning in general. Overall, these patients rated their general 

healthh worse than the general population. 

Severall issues should be considered when interpreting our results. First, we included only 

patientss who were treated with radiotherapy and/or prednisone in the AMC between 
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19822 and 1992. We did not include patients who were referred to our clinic, but who did 

nott receive radiotherapy or prednisone, nor did we include patients who were treated with 

radiotherapyy or prednisone outside the AMC. This implicates that we need to be cautious 

iff we wantt to generalise our results to all GO patients who were treated with radiotherapy 

orr prednisone or to all GO patients in general in the Netherlands or outside. The HRQL 

scoress of our cohort may be worse than those of these two larger cohorts because we 

includedd relatively worse patients in a tertiary referral centre. 

Secondly,, we did not perform a longitudinal study, but we compared the HRQL scores 

off our patients to patients who completed the HRQL questionnaire before or during 

treatment.. We do not know if our follow-up cohort was comparable to the newly 

diagnosedd patients when they were diagnosed 12 years age. And vice versa, we do not 

knoww if the patients who are being treated nowadays will be comparable to our follow-up 

cohortt 12 years from now. The HRQL of GO patients who are currently being treated 

mightt be better 12 years from now than the HRQL scores of our follow-up cohort 

becausee of improved treatment modalities. 

Anotherr possible bias may have been caused by the relatively old age and low education 

off our group, both factors that are associated with decreased HRQL scores.10-15 It was not 

possiblee to adjust the Z-scores simultaneously for gender, age and education because these 

scoress were not available for the reference population. It is conceivable that these 

differencess can explain part of the differences in general HRQL scores between our 

patientss and the reference populations. However, based on the clinical examination, it was 

clearr that our patient group still has a considerable amount of symptoms related to GO 

(Tablee 1). More than half of the patients had symptoms of diplopia and 27% had a low 

visuall acuity. Fifty-nine percent had a proptosis of at least 20 mm. Our previous studies 

havee shown that these symptoms have a profound negative effect on general and disease-

specificc HRQL. Also in this study, these associations were found (data not shown). The 

effectss of GO symptoms on HRQ1 might even be larger in older patients, because older 

patientss are less capable of adjusting to their illness, and might thus experience more 

functionall limitations from the same amount of symptoms compared to younger patients. 

Thee clearest indication of a decreased HRQL due to residual GO symptoms is obtained 

fromm the results of the GO-QOL questionnaire. Because the GO-QOL specifically 

measuress limitations in functioning as a result of GO, "healthy" persons should score 100 

pointss (no limitations). Although our patients scored considerably higher (17-23 points) 
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thann newly diagnosed patients before treatment, 57% and 61% of the patients scored 

beloww 90 points, which can be considered an important decrease in HRQL. Mean scores 

inn this patient group were 77 points on both scales. A score of 75 points is obtained when 

aa patient is a little limited in 4 of the 8 items, or seriously limited in two items (or by other 

possiblee combinations). As an example, the "average patient" in this study is seriously 

limitedd in driving and reading because of diplopia and/or decreased visual acuity. In 

addition,, she sometimes feels stared at in the streets, sometimes people react unpleasandy, 

andd she still feels very much socially isolated as a result of her changed appearance. 

Ourr results underscore the results of the follow-up study of Bardey et aL who found that 

52%% of their respondents felt that their eyes were still abnormal.4 In addition, Fahrenfort 

foundd a number of complaints in Graves' patients who were euthyroid for at least a year, 

althoughh the validity of their questionnaire should be questioned.16 

Conclusion n 

Wee conclude that GO has a marked negative effect on HRQL, even many years after 

treatment.. Symptoms and signs of GO apparently persist and patients keep having trouble 

withh daily visual and general physical functioning. In addition, the negative psychosocial 

consequencess of a changed appearance are still present. These findings suggest that GO 

shouldd be considered a chronic disease. Aftercare is needed for these patients after their 

immunosuppressivee and surgical treatments. 
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Wheree are we? 

Thee impact of Graves' ophthalmopathy on health-related quality of life as 

measuredd with general HRQL questionnaires 

"Puffyy eyes ruin your life". While these words of a Graves' ophthalmopathy (GO) patient 

probablyy still reflect the most clear statement of the impact of this disease on a patient's 

life,, we have now quantified for the first time the impact of GO on standardised health-

relatedd quality of life (HRQL) outcomes. This approach is important because it introduces 

thee patient's perspective into the outcome measure of GO disease in a standardized way. 

Inn addition, standardized HRQL assessment enables us to study the effectiveness of 

therapiess from the patient's perspective. We have demonstrated that the HRQL of GO 

patientss is markedly decreased compared to patients without any chronic conditions 

(chapterr 2). In addition, we showed that a decreased HRQL persists in many of these 

patientss years after their final treatment (chapter 9). 

Severall critical remarks can be made about our studies. A first remark concerns the choice 

off the MOS-24 in our first study as a measure of general HRQL (chapter 2). The MOS-24 

iss an extended version of the MOS-20, including one extra dimension about vitality. The 

MOS-200 was derived from the longer RAND Health Insurance Study Questionnaire; a 

questionnairee originally developed to measure the effects of different kinds of insurance 

onn health status.1 The MOS-20 was developed as a compromise between lengthy 

instrumentss and single-item measures of health status.2 Later, the RAND-36 and SF-36 

(whichh are almost identical) were developed.3'4 Since then, the SF-36 has become more 

popularr than the MOS-20. More research has been performed on the psychometric 

propertiess of the SF36 and scores of better comparison populations have become 

available.. At the present time, the SF-36 would be preferred to the MOS-20 in descriptive 

studiess like ours. We therefore used the SF-36 in our later study on long-term effects of 

G OO on HRQL (chapter 9). 

Forr the MOS-20, the most suitable comparison population available is a group of 

Americann patients without any chronic medical condition or serious health problem, who 

visitedd their general practitioners.5 This comparison population was not a perfect 

comparisonn group for our purpose. The observed differences between patients and 

"healthy"" persons may have been caused by cultural differences in HRQL because the 

comparisonn group consisted of American patients. In addition, the relatively lower scores 

inn our study group may be partly due to the higher percentage of women in our patient 
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groupp compared to the comparison group. It is well known that women score significandy 

lowerr on general HRQL measures than men.6 Unfortunately, no gender-specific scores 

havee been published for the comparison population. 

Inn one of our later studies, described in chapter 6, a group of 206 GO patients scheduled 

forr radiotherapy or orbital surgery completed the SF-36 before treatment. We compared 

thee scores of these patients with those of a Dutch comparison population of 1742 adults. 

Thiss population can be considered a random sample of the Dutch population and age and 

gender-specificc scores were published.6 This reference population was also used in chapter 

99 to compare the HRQL scores of GO patients in a follow-up study to scores of 

"healthy"" persons. We regret that further statistical adjustments for age and sex were not 

possiblee as no gender-specific scores have been published for each age group and the 

numberr of patients in each age group was not shown. GO patients had a similar age 

distributionn but twice as many women as the comparison population. In both gender 

groupss SF-36 scores of the GO patients were significantly lower than those of the 

comparisonn group, except for bodily pain. These results are in line with the results that 

wee found with the MOS-24.7 

Sincee the publication of our first study on HRQL, other authors have confirmed the low 

HRQLL found in GO patients. Egle et al found similarly low SF-36 scores in a German 

populationn of 102 consecutive GO patients with varying degrees of ophthalmopathy.8 A 

comparisonn of the SF-36 scores (not adjusted for age and gender) of various populations 

iss presented in Figure 1. A group from Newcasde found positive correlations between the 

severityy of ophthalmopathy and depressive symptoms and psychoticism.9 

AA further understanding of the impact of GO on HRQL can be accomplished by 

comparingg the HRQL scores of GO patients with those of other patient groups (chapter 

2).. Comparing scores to scores of other (patient) groups, especially to patient groups with 

well-knownn diseases such as diabetes, can help clinicians and patients to put the HRQL 

scoress in perspective. We found that the HRQL of GO patients was in many aspects 

worsee than the HRQL of patients with diabetes, emphysema, and heart failure, but 

comparablee to patients with inflammatory bowel disease (chapter 2). 
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D u t c hh G O p a t i e n t s (n = 206) ™C1—German G O pa t i en t s (n = 102) 

Figuree 1 SF-36 Z - s co r e s ' of G O patients8-10 and hyperthyroid patients11 compared to 

aa Du t ch reference popula t ion 6 

** X-scores were computed by dividing the difference between the mean SF-36 score of the patient 

groupp and the mean SF-36 score of the reference population bv the standard deviation of the mean 

SF-366 score of the reference population. 

Finallyy it should be noted that although all our patients were euthyroid, it cannot be ruled 

outt that the low H R Q L of G O patients is not only due to the eye disease, but also the 

resultt of residual underlying thyroid disease. Two recent studies provided indications for 

aa decreased H R Q L in euthyroid patients: Fahrenfort et al found a number of complaints 

reportedd by a group of patients who had been euthyroid for at least 12 months. 1 2 The 

validityy of their questionnaire however, has been inadequately studied and questions about 

eyee complaints were not included. Berg et al also found decreased experienced health, as 

measuredd with one overall question extracted from the SF-36, in patients who were 

successfullyy treated for their hyperthyroidism.13 A large number of patients however, also 

experiencedd eye discomfort. In both of these studies it was therfore not clear whether the 

complaintss were due to the effects of residual thryoid disease or to eye problems. 
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Too our knowledge, there is no information available on HRQL scores of patients 

successfullyy treated for their hyperthyroidism without eye complaints. One can however 

arguee that residual symptoms of the thyroid disease and symptoms of the eye disease are 

partt of the same syndrome in euthyroid patients. Therefore, one will (and should) always 

measuree die effects of the syndrome in its totality. From that point of view, our results 

cannott be considered to be biased. 

Inn summary, we have shown that GO patients experience marked limitations in their daily 

physicall and psychosocial functioning and perceived health in general. More specific 

informationn on limitations in functioning that are especially related to having GO can be 

obtainedd by using a disease-specific HRQL questionnaire. Such a questionnaire did not 

existt for patients with GO. 

Thee development of a disease-specific quality of life questionnaire 

AA second aim of this thesis was to develop instruments that can be used in clinical studies 

too measure changes in HRQL in GO patients over time. The GO-QOL has been 

constructedd for this purpose. The development of a new, disease-specific questionnaire 

wass necessary because it is generally assumed that disease-specific questionnaires are 

betterr capable of detecting small but important changes in HRQL over time.14'15 We have 

shownn that changes in clinical characteristics correlated better with changes in GO-QOL 

scoress than with changes in scores on general HRQL questionnaires (chapter 6). These 

resultss indeed indicate a better longitudinal validity of the GO-QOL compared to general 

HRQLL questionnaires like the SF-36 or SIP. 

Althoughh the GO-QOL has been extensively tested for its reliability and validity, a few 

remarkss should be made. First, we selected 16 items based on a pilot study with open-

endedd questions in 24 patients. Although these items were carefully selected and in 

consultationn with patients, we did not conduct a formal item reduction study, with lots 

off patients rating the importance of all possible items.15'16 A formal item reduction study 

mayy have led to a different selection of items. However, we feel that the principal 

conceptss addressed in the GO-QOL (i.e. visual functioning and appearance) are well 

recognisedd by patients and physicians as the two most important aspects of GO. This 

subdivisionn is also present in the most important clinical measures, i.e. eye muscle motility, 

diplopiaa and visual acuity on the one hand (visual functioning) and proptosis, soft tissue 

involvementt and lid aperture on the other (appearance). 
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Second,, the identification of the two subscales was based on a principal component 

analysiss in a relatively small patient sample (chapter 3). In a second study, modification 

off a few GO-QOL items resulted in a better factor solution, although this patient sample 

wass also relatively small for such an analysis. Replication of the factor solution in a larger 

patientt population would support the validity of the subscales. We have performed such 

ann additional principal component analysis in a combined group of 206+159=365 GO 

patientss described in chapters 6 and 9. The scree plot showed a very clear break between 

thee first two factors (explaining 39% and 19% of the variance respectively) and the rest 

off the factors and high factor loadings were found on the scale to which the items were 

allocated.. This analysis supported the validity of the two subscales. 

Third,, validation of any HRQL measure has always been hampered by a lack of gold 

standard.. One usually relies on testing hypotheses of how the scores on the questionnaire 

shouldd correlate with other related measures, such as disease characteristics. However, 

theree is no consensus on how large these correlations should be in order to be satisfied 

withh the validity. If the correlations are perfect, then both indices measure the same 

conceptt and there is no additional value for using the questionnaire. If the correlations are 

nill then the measures measure something completely different, and one might seriously 

doubtt the validity of the questionnaire. The same problem goes for reliability coefficients, 

suchh as the Cronbach's alpha, which is based on correlations of items within a subscale. 

Clearr guidelines are lacking. 

Inn our second validation study (chapter 3), we found higher correlations between GO-

QOLL scores and MOS-24 scores than in our first study (chapter 2), probably due to 

(unknown)) differences in populations. We do not know which of these results was 

"better"" in terms of validity. In both studies however, correlations were comparable to 

thosee found in other validation studies of HRQL instruments.1719 The most important 

indicationn of validity of the GO-QOL was that larger effects sizes were found for visual 

functioningg than for appearance after treatments that intend to improve visual 

characteristicss more than appearance and vice versa (chapter 6). 

Fourth,, while translating the GO-QOL into English, we found that some items like 

"limitationss with bicycling" were culturally-specific which may complicate the cross-

culturall application of the GO-QOL. The cultural context of the items was not taken into 

considerationn while selecting the items. It might have been worthwhile to consider the 

internationall use of the GO-QOL in the earliest phase of the instrument development. 
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Onn the other hand, the 16 items were selected to represent the most important problems 

off Dutch GO patients, to maximise the content validity of the questionnaire. Patients in 

otherr countries might experience other important problems, which should be included in 

thee country-specific version of the questionnaire. In addition, items which are not 

importantt in other countries, such as "limitations with bicycling", could be omitted in 

thosee countries. Content validity should be weighted against cross-national comparability 

off the results. 

Thee development of an outcome measure for the assessment of disfigurement in 

GOO patients 

Inn addition to the development of the GO-QOL we have taken a first step towards the 

developmentt of an outcome measure for disfigurement severity in patients with GO. Why 

iss an additional outcome measure necessary? 

Thee GO-QOL was specifically developed to measure visual and psychosocial functioning 

inn daily life. The emphasis on the level of functional status was chosen because functional 

aspectss are often neglected in clinical practice. However, some treatments like eye muscle 

surgeryy or eyelid lengthening may not have direct effects on daily functioning. These 

treatmentss are often performed as part of a larger treatment strategy of functional and 

cosmeticc rehabilitation. The results of these treatments should therefore often be 

consideredd as interim results. In our study described in chapter 6 rather small effects of 

eyee muscle surgery and eyelid lengthening were found on the GO-QOL. In these cases, 

thee GO-QOL may not be the best primary outcome measure for the evaluation of each 

individuall treatment success. The GO-QOL should then be used to measure the 

functionall effects of the entire treatment strategy. 

Forr the evaluation of the individual treatments, outcome should perhaps be best measured 

att the level of physiological variables and symptoms. For treatments aimed at improving 

appearancee a reliable and valid measure of disfigurement severity is needed. We have 

performedd a panel study to show that facial disfigurement can be measured in a reliable 

wayy using panels of judges (chapter 8). We also found several important determinants of 

disfigurement,, such as lid aperture, eyelid swelling and proptosis. Although these aspects 

weree always acknowledged as important aspects of the (changed) appearance, we also 

foundd important determinants of disfigurement that have not been included in outcome 

measuress of treatment before, such as the presence of chemosis and esotropia. 
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Inn addition, we found that upper eyelid retraction and severe eyelid swelling were more 

importantt determinants of disfigurement than proptosis. This is in contrast to the way 

thesee aspects are weighted in most former and current measures of disease severity, such 

ass the NOSPECS classification. 

Althoughh our model of disfigurement determinants is still preliminary and the results 

shouldd be replicated in future studies, these findings may have important implications for 

thee evaluation of disfigurement in clinical practice and studies. A model like ours could 

bee used to develop a weighted summary score for disfigurement severity, to be used as 

ann outcome measure for the evaluation of treatments aimed at improving appearance, 

suchh as eyelid lengthening or blepharoplasty. 

Wheree should we be going? 

Methodologicall considerations of HRQL assessment 

Althoughh the importance of HRQL is now broadly acknowledged, there are still major 

unsolvedd issues that hamper the implementation of HRQL assessment in clinical studies. 

TowardsTowards a theoretical model of HRQL, assessment 

Thee most important problem is the lack of a conceptual model for the assessment of 

HRQL.20-255 There is no agreement on a single definition of (health-related) quality of life. 

AA variety of terms are being used like "(health-related) quality of life", "health status", 

functionall status", "well-being", "subjective health" etc., without a clear understanding 

off the differences between these concepts. Few investigators define what they mean by 

qualityy of life and what aspects of quality of life they intend to measure. As a consequence, 

aa confusing array of HRQL instruments exists with apparently similar content. For 

example,, Feinstein et al identified 43 different questionnaires concerning activities of daily 

living.26.. In additionl, the quality of many (disease-specific) instruments is often doubtful. 

Itt seems that quality of life and HRQL have become popular umbrella terms for almost 

anyy kind of measurement of health status, from e.g. hospital-free survival27 to 

symptoms28,, functioning29, and well-being30. 

Campbelll et al described quality of life as "a vague and ethereal entity, something 

thatthat many people talk about, but which nobody very clearly knows what to do about" ^x 
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AA sound theoretical HRQL model and standardisation of terminology is needed to 

improvee the quality of HRQL assessment in clinical studies. A valid model would allow 

investigatorss to make a better choice of the concept that they want to measure and select 

appropriatee instrument(s). It would also allow better evaluation of the validity of the 

HRQLL instruments and better quality control with respect to reviewing and publication 

off HRQL results. Standardisation of terminology would enable better interpretation and 

comparisonn of study results. And finally, a sound theoretical model would increase the 

understandingg of the relationships between pathological changes, clinical symptoms and 

signs,, and patient's experiences of these symptoms and signs as influenced by 

characteristicss of the person and its environment.22'25 

Exampless of such a model were proposed by Wilson & Geary32 (Figure 2, chapter 1), 

Ware33,, Testa & Simonson34, Spilker35, Fries36, Romney37, Engel38, and others. The model 

off Wilson & Cleary has appeal for clinicians because of its recognisable concepts, e.g. 

symptoms,, functional status, and because of its resemblance with the more generally 

knownn WHO classification of impairments, disabilities, and handicaps.39 The validity of 

thiss model however, has not been supported by empirical data. In addition, the concepts 

off the model should be better defined. For example, no distinction is made between 

"objective"" functioning, e.g. as measured by the physician in a laboratory situation, and 

"subjective"" functioning as perceived by the patient in daily life. It is not clear if mental 

functioningg is a determinant (a characteristic of the individual) or an outcome (functional 

status)) in the model. Finally, the differences between general health perceptions, health 

status,, HRQL and overall quality of life are not clear. Considerably more theoretical work 

needss to be done in this area. 

InterpretationInterpretation of HRQL outcomes 

AA second important problem with HRQL assessment is the difficult interpretation of 

(changess in) HRQL scores. HRQL measures have no direct biological meaning and 

generall standards for interpretation are lacking.40'42 

Mostt published studies presenting HRQL scores in different (patient) groups, do not 

presentt age and sex-adjusted scores, which hamper unbiased comparisons. We 

experiencedd that even when scores are available of a suitable comparison group, like the 

Dutchh population of Aaronson et al6, statistical adjustments for age and sex are not 

possiblee due to missing information in the article. The quality of these kind of descriptive 

studiess can certainly be improved when data of reference populations would be available 

inn databases that could be downloaded from the Internet. 
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Itt is even more difficult to interpret changes in HRQL scores over time and to define a 

clinicallyy important difference in HRQL scores. No clear guidelines are available for 

definingg clinically relevant changes in HRQL scores. Some authors have argued that any 

changee in a HRQL measure should be considered as clinically relevant because any change 

representss a patient's perception of a change in health outcome.43 This statement 

however,, does not take into account the random variation in score, which is inherent in 

everyy measurement instrument. The most cited definition of a clinically important change 

wass proposed by Jaeschke et al who defined a minimal clinically important difference 

(MOD)) as the smallest difference in score which patients perceive as beneficial and which 

wouldd mandate, in the absence of troublesome side effects and excessive costs, a change 

inn the patient's management.44 

Althoughh the definition of Jaeschke et al is approved by many investigators, there is no 

consensuss on how this MCID should be determined and many different approaches have 

beenn used. Lydick and Epstein distinguished two categories of approaches: Distribution-

basedd interpretations, based on the statistical distribution of the results, and anchor-based 

interpretations,, based on comparisons with other clinical changes or results.43 The latter 

categoryy of approaches would be preferred because it is based on an external criterion of 

importance,, rather than on statistical criteria alone. Comparing changes in HRQL scores 

withh changes in other related measures does not only provide indications for the 

interpretationn of HRQL score changes, but also allows the testing of hypotheses for 

longitudinall validity of the HRQL measure (chapter 5). However, this approach does not 

solvee the everlasting problem of a lack of gold standard for HRQL. Furthermore, it relies 

onn the problem mentioned before: a lack of consensus on how large these correlations 

shouldd be in order to support longitudinal validity. Third, the MCID cannot be considered 

aa fixed property of an instrument, as it depends on the setting of the study in which the 

instrumentt is going to be used (chapter 5). 

Ass a substitute for the non-existing gold standard, we have proposed to publish mean 

changess after different treatments and mean changes in each category of a global measure 

off change as judged by the patients. These data can then be used as benchmarks for the 

determinationn of a MCID for a specific study. However, other approaches are possible, 

forr example based on item response theory (IRT) methods. These techniques can be used 

too determine the difficulty of each item in multiple item questionnaires scored using Likert 

scales,, such as the SF-36 or GO-QOL. The ordinal level data observed can then be 

transformedd into interval level measures using the item difficulties. 
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Thesee interval scores are easier to interpret because they can be directly compared to the 

difficultyy of the items in the questionnaire, giving a clearer indication of which activities 

aa person can perform.45,46 However, large sample sizes are needed to accurately estimate 

thee item parameters. In addition, IRT methods are based on assumptions that are often 

hardd to meet. More research has therefore to be done to define the best approach for 

facilitatingg interpretation of HRQL scores. 

HRjQL,, as a dynamic concept 

AA third major issue, as yet unsolved and related to the issues mentioned above, is the 

problematicc assumption that HRQL is a dynamic concept.47 This means that a patient's 

attitudess toward certain aspects of HRQL or towards her own internal standards which 

shee uses to evaluate her HRQL may change as a result of processes like adaptation, 

coping,, or changing expectations. These changes have been called response shift.48'49 The 

occurrencee of response shift has raised questions on the validity of within-subject 

comparisonss of HRQL data. Changes in HRQL scores over time may be composed of a 

combinationn of "real" HRQL changes and the ability to adapt to or cope with the 

situation.477 Therefore, response shift is considered a bias by some authors, and several 

suggestionss have been proposed to remove this bias from HRQL (change) scores.47'50,51 

Alternatively,, response shift can be viewed as a change in certain patient outcome levels 

inn the HRQL model of Wilson & Cleary while other levels remain stable (Figure 2, 

chapterr l).52 For example, without any biological or physiological changes, a patient's 

generall health perception and overall quality of life can improve considerably over time 

ass a result of acceptance and adaptation to the illness and accompanying limitations. By 

suchh reasoning, the observed HRQL changes should not be considered biased, but should 

bee viewed as real changes on that particular outcome level. From this point of view, 

responsee shift should not be considered an outcome, but a determinant of HRQL 

changes. . 

Sometimess response shift is even one of the primary objectives of clinical care. Especially 

inn those situations where cure is not possible, physicians help patients to cope and readjust 

theirr expectations so that they can make the best of their condition.52 In this case, 

responsee shift should be considered an intervention and thus the determinant of changes 

inn HRQL, not the outcome. 
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Consideringg the HRQL model of Wilson & Cleary again, response shift could be 

consideredd an adaptive characteristic of the individual and/or environment. The influence 

off these characteristics is larger in "higher" levels of outcome in the model, such as 

generall health perceptions and overall quality of life. Therefore the effect of response shift 

iss larger in these outcomes. Following this line of reasoning Wilson argued that in the 

evaluationn of treatment effects, response shift could be thought of as a specific type of 

placeboo effect.52 This placebo effect can be measured and controlled for in randomised, 

placebo-controlledd clinical trials. It should be noted that controlling for placebo effects 

(responsee shift) is not always indicated in comparative clinical research. In fact, 

behaviourall changes are often part of the intervention strategy under study.53 

Theree is no consensus as how to deal with response shift. Summarising the above 

discussion,, one can argue that response shift is not a bias but a determinant of a reported 

changee in certain aspect(s) of HRQL. It can either be considered as part of the 

interventionn strategy (active) or natural adaptation process (passive), or it can be 

consideredd a specific type of placebo effect. These considerations should be further 

explored. . 

'In'In a sense, patients' statements about how they feel about the quality of their own lives could 

bebe considered the gold standard itself After all, can a patient think he has a good quality of 

life,life, and be wrong? Can he have a good quality of life without knowing it?"54 

Researchh implications for GO 

ImplementationImplementation of HRQL assessment in GO research 

Despitee the above-described methodological challenges, it is time for implementation of 

standardisedd HRQL measurements in clinical studies in GO. Because the primary goal of 

treatmentt for patients with GO is to improve functioning and general health, the 

outcomess of disease and treatment should be evaluated in terms of functioning and 

generall health perceptions. It is no longer sufficient to establish the biological and 

physiologicall effects of treatment, like improvements in proptosis or eyelid swelling, but 

onee should also establish the effects on patient's functioning and general health 

perceptions.. In other words, treatments should not only work, from the physician's 

perspective,, but they should also help, from the patient's perspective. 
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Whetherr or not a treatment works, is usually evaluated in phase I and II trials. In these 

studies,, biological and physiological variables should be the primary outcome measure. 

Phasee III trials should evaluate whether the treatment helps. In these studies, HRQL 

outcomess might be considered as one of the most important outcome measures. 

Implementationn of HRQL assessment requires not only the belief of the treating 

physicianss in the importance of HRQL assessment; it also requires awareness of existing 

HRQLL instruments and knowledge of how to use them. In 1992 a joint committee of 

endocrinologistss from five international thyroid associations endorsed a statement in 

whichh they stated that patient self-assessment of the eye condition should be included in 

thee evaluation of treatment effects. Since then, several studies have included some form 

off patient assessment, but no validated HRQL instruments have been used. 

Inn 1998 Hart et al conducted a survey among ophthalmologists attending a major UK 

ophthalmologicc conference. The respondents were asked to rank various tests of visual 

functionn and generic and vision-specific HRQL instruments in order of importance for 

aa variety of ophthalmologic diseases. In addition they were encouraged to name any 

genericc or vision-specific HRQL instrument of which they were aware. HRQL 

instrumentss did not obtain high rankings. Only two of the 36 respondents were able to 

namee a vision-specific instrument and none a generic instrument.55 

Thesee dramatic results call for a multi-disciplinary co-operation between physicians, 

patients,, and HRQL experts in future clinical studies. We have shown that the close co

operationn between endocrinologists, ophthalmologists, patients, and epidemiologists has 

resultedd in the development, validation and implementation of HRQL instruments in 

clinicall studies. This approach should be continued and followed in future GO research. 

Inn addition of evaluating the effects of disease and treatment on HRQL, research should 

bee directed to finding determinants of HRQL. Why do two patients with a similar clinical 

diseasee severity, experience a completely different health or quality of life? As the model 

off Wilson & Cleary indicates, these experiences are influenced by characteristics of the 

personn and the environment. Some of these characteristics are hard to change, like 

personalityy traits of the patient. Other factors however, like coping strategies, social 

support,, or living and working circumstances, could be influenced with the help of 

physicians,, family, patient support groups, etc. These determinants of HRQL should be 

identifiedd in research as well as in individual patients. Disease-specific as well as general 

HRQLL instruments could be used for this purpose. 
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Identificationn of important determinants of HRQL, not only in terms of disease 

characteristics,, but also in terms of characteristics of the patients and the environment, 

willl offer guidelines for better patient care. 

FutureFuture research directions for the GO-QOL 

Thee GO-QOL is the first disease-specific instrument available to measure HRQL in 

patientss with GO. The GO-QOL is meant to be used as an outcome measure in clinical 

studiess evaluating treatments for GO. The existence of the GO-QOL offers new 

prospectss for research. New kinds of research questions can be formulated. For example, 

litdee is known about the effects of the different currendy used therapies on patient's daily 

physicall and psychosocial functioning. First indications can be obtained from the 164 GO 

patientss who completed the GO-QOL before and after therapy (chapter 6). However, this 

studyy did not include any untreated or placebo groups, thus reliable estimates of treatment 

effectivenesss from the patient's perspective should come from future clinical trials using 

thee GO-QOL as an outcome measure. 

Implementationn of the GO-QOL in clinical studies will also facilitate further validation 

off the questionnaire. Our studies provided strong indications of the validity and reliability 

off the GO-QOL in our patient populations, which support the use of the GO-QOL in 

clinicall trials. Further validation in ongoing studies with new patient groups is relatively 

easyy to perform and can lead to further refinement and improvement of the questionnaire. 

Furthermore,, validity and reliability of any instrument depends on the population in which 

thee instrument is being used. Therefore, when the GO-QOL is going to be used in GO 

patientss with other characteristics than those in our validation studies, it should be 

recommendedd to test and confirm the validity and reliability in that particular patient 

group. . 

Thee same goes especially for use of the GO-QOL in GO patients in other countries. Not 

onlyy should the GO-QOL be properly translated into the desired languages, also the 

validityy and reliability of the questionnaire should be established in these patients. A first 

stepp in the translation of the GO-QOL into other languages was taken in chapter 7. A first 

Englishh version of the GO-QOL was proposed. However, more research is needed to 

establishh the relevance of the 16 items in English-speaking countries. A problem was 

encounteredd with the item "bicycling", which seems to be less relevant for patients in the 

UK.. Differences in the relative importance of items will lead to bias when using the GO-

QOLL in multi-national studies. These differences should be identified and accounted for 
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inn future research. The possibility of removing or replacing cultural-specific items should 

bee investigated. If the English translation and validation of the GO-QOL will carefully 

bee performed, this version could then be used as a source version for the translation of 

thee GO-QOL in other languages. 

Finally,, research should be performed on the possible usefulness of the GO-QOL for 

individuall patient monitoring. For the use of HRQL instruments in individual patient 

monitoring,, these instruments should meet very high standards, especially with respect to 

measurementt precision.46-56 Most HRQL instruments do not meet these standards and 

HRQLL questionnaires are not often used in clinical practice.56 It is not clear if the GO-

QOLL meets these standards. In our test-re test study (chapter 4) we found relatively large 

limitss of agreement, reflecting large variability within individual patients. McHomey and 

Tarlovv found comparable results for several general HRQL questionnaires, including the 

SF-36.566 They considered test-retest reliabilities greater than 0.90 satisfactory. Others 

recommendedd values between 0.85 en 0.94.46 The ICCs found for the GO-QOL were 

slighdyy below 0.90 (0.83 and 0.87 respectively). Possibilities of improving reliability, e.g. 

increasingg the amount of items or increasing the amount of answering categories per item 

shouldd be further studied. 

Ann additional problem with the use of HRQL questionnaires in clinical practice is the 

difficultt interpretation of summary scores, like those for visual functioning and 

appearance.. Changes in these scores are difficult to interpret because a change of e.g. 5 

pointss can be achieved by a number of combinations of changes in the individual items. 

IRTT methods holds promise for improving the interpretability of individual scores. In the 

future,, there will be a growing use of these methods in combination with computer 

adaptivee testing for HRQL assessment in clinical practice. These developments are the 

frontierss of knowledge in a new, interesting research area. 

FutureFuture research on the assessment of disfigurement 

Faciall disfigurement has always been associated with stigmatisation and social isolation. 

Thee importance of facial disfigurement stresses the need for a reliable and valid measure 

off disfigurement severity to be used in clinical studies and subsequent individual decision 

support.. Our panel study might be considered a first step to develop such a measure for 

GOO patients. However, replication of our study is needed to support our findings of (dis)-

agreementt between different judges. Especially the differences found between male and 

femalee judges and between endocrinologists and patients should be further studied. 
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Inn addition, further research should focus on the use of a prognostic model like the one 

wee developed, as an outcome measure of disfigurement severity in clinical studies and 

eventuallyy in individual patient management. 

Replicationn in other countries would be especially interesting to identify possible cross-

culturall differences in severity and determinants of disfigurement. 

Clinicall implications 

Ann important conclusion from this thesis is that patients with GO have a relatively low 

HRQL,, not only in the period that they are diagnosed and treated for the disease, but their 

loww HRQL persists even many years after the final treatment. Although this was always 

acknowledgedd by physicians, the results from our studies provide information on the 

relativee degree of impairment of different dimensions of HRQL, e.g. physical, mental, and 

social,, and the degree of impairment of different levels of outcome, e.g. symptoms, 

functionall status, and perceived health in general. For example, Figure 1 shows that GO 

patientss are markedly impaired in performing daily activities like household and work (role 

functioning),, but also in social functioning, mental health and perceived health in general. 

Thee current therapies for GO are primarily directed at improving (visual) functioning and 

appearance.. Additionally, efforts should be made to improve the psychosocial functioning 

off these patients, e.g. by psychological therapy, adaptations at work, seeking support from 

familyy and patient support groups, etc. Physicians should encourage patients to use these 

servicess and help patients to adjust to their illness. 

Becausee the variation in HRQL is large between patients and the correlation between 

clinicall measures and HRQL outcomes are low, physicians need instruments to identify 

andd monitor HRQL problems in their patients. HRQL questionnaires may be of help for 

thesee purposes. Although the usefulness of the GO-QOL for individual patient 

monitoringg should be further studied, the GO-QOL might serve as a sort of screening 

testt for serious HRQL problems. An advantage of using the GO-QOL is that it addresses 

thee most frequent and most important functional problems of GO patients. It could 

thereforee be considered a kind of mnemonic in the medical history. 
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Conclusions s 

Thee (health-related) quality of life of patients with GO is markedly decreased. Effective 

treatmentss are urgendy required. These treatments should be evaluated for their 

effectivenesss on HRQL outcomes. The GO-QOL is a promising tool for this purpose. 

Thee many unsolved methodological issues associated with HRQL assessment should not 

restrainn clinicians from evaluating their actions in terms of the effect on patients' quality 

off life. 

Thee low incidence and prevalence of severe GO hampers the performance of large clinical 

trials.. Co-operation between centres and countries is therefore required to obtain large 

samplee sizes for clinical trials. The performance of multi-national clinical trials will require 

standardisationn with respect to the clinical evaluation of disease severity and the 

evaluationn of treatment success. In addition, it will require cross-cultural comparable 

HRQLL instruments. A lot of work needs to be done to achieve these goals. In 1999 the 

Europeann Group On Graves' Orbitopathy (EUGOGO) was founded. EUGOGO aims 

att creating a large database of GO patients in Europe to enable large multi-national 

clinicall trials and to develop guidelines for better patient management. HRQL assessment 

willl be an important objective of this project. 

Withh the recent access to computers and Internet, multi-national projects like EUGOGO 

mightt be the future for research on rare diseases. Hopefully EUGOGO will be able to 

buildd up the knowledge base on the clinical understanding of GO and its management and 

willl lead to the development of effective treatment strategies that will improve the quality 

off life of GO patients. Puffy eyes need not ruin the patients' lives forever. 
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Backgroundd and aims of this thesis 

"Puffyy eyes ruin your life". Graves' ophthalmopathy (GO), associated with Graves' 

thyroidd disease, is an incapacitating eye disease, causing disfiguring proptosis, pain, redness 

andd swelling of the eyelids, grittiness of the eyes, diplopia and sometimes even blindness. 

Althoughh the negative physical and psychosocial effects of GO on (health-related) quality 

off life (HRQL) are generally acknowledged by patients and physicians, quantification of 

thesee effects using validated HRQL measures was lacking. 

Inn 1992 a joint committee of thyroid associations recommended the inclusion of self-

assessmentt of the eye condition by the patient in the evaluation of treatment effects for 

GO.. Since then, several authors have included some form of patient assessment in their 

treatmentt evaluation. However, the validity and reliability of most of these measures is at 

bestt debatable. In addition, the functional consequences of GO in terms of limitations in 

dailyy activities and psychosocial functioning seem to have been neglected altogether. 

Inn this thesis, GO is seen through the eyes of the patient. The general aim of this thesis 

wass to provide guidelines for the assessment of HRQL in GO research based on 

measurementss of the impact of GO on HRQL in different patient groups and on the 

developmentt of GO-specific HRQL instruments. The specific aims of this thesis were: 

/.. To assess the impact of Graves' ophthalmopathy on health-related quality or life 

2.2. To develop instruments that can be used in clinical studies to measure (changes in) health-related 

qualityquality of life of Graves' ophthalmopathy patients 
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Summaryy of the results of this thesis 

Inn chapter 2 we present the results of a descriptive study of 70 consecutive newly 

diagnosedd GO patients who completed a HRQL questionnaire once. The aim of this 

studyy was to assess the impact of GO on HRQL. The main outcome measure was the 

MOS-24,, an often used and validated general HRQL questionnaire. MOS-24 scores were 

comparedd to those of a reference population of patients without any chronic medical 

conditionss and to patients with other diseases to put the results into perspective. Marked 

impairmentt in HRQL were found in the GO patients compared to the reference 

population,, especially with respect to general health perceptions and physical functioning. 

Alsoo important limitations were found in social functioning and mental health. GO 

patientss scored even worse than patients with diabetes, emphysema, and heart failure. 

Theirr scores were comparable to Dutch patients with inflammatory bowel disease. 

Thesee results underscore the need for HRQL measurements in clinical studies. However, 

forr use in clinical trials, a disease-specific instrument is required with more items 

concerningg specific relevant problems related to GO, to detect small, but clinically 

importantt changes in HRQL over time. We have developed such a disease-specific quality 

off life questionnaire for patients with GO: The Graves' Ophthalmopathy Quality Of Life 

questionnairee (GO-QOL). The process of questionnaire development and validation is 

describedd in chapter 3. Sixteen questions were developed, eight referring to limitations 

inn visual functioning as a consequence of a decreased visual acuity and/or diplopia, and 

eightt referring to limitations in psychosocial functioning as a consequence of a changed 

appearance.. This a priori expected subdivision in two subscales was statistically supported 

inn a principal component analysis. Both subscales showed high internal consistency 

(Cronbach'' s alphas of 0.86 and 0.82) and moderate correlations with general HRQL 

scoress and demographic and clinical measures, which supported the construct validity. 

Test-retestt reliability of the GO-QOL was evaluated in 89 consecutive GO patients with 

variouss degrees of GOO severity, presented in chapter 4. They completed the GO-QOL 

twicee within two weeks in which period their GO was assumed to be stable. Validity of 

thee two subscales was confirmed. The substantial intraclass correlation coefficients (ICCs) 

foundd for both subscales (ICCs above 0.80) reflect that the errors of measurement were 

relativelyy small, which supports the value of the GO-QOL for clinical studies with 

relativelyy small sample sizes. Slight modifications from the original questionnaire in the 

appearancee subscale improved the validity and resulted in less missing values. 
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Thee next step in the validation proces of the GO-QOL was to evaluate its responsiveness 

too clinically important changes over time. Responsiveness has been proposed as a third 

measurementt property of evaluative HRQL instruments, next to reliability and validity. 

However,, the literature shows a lack of clarity about the definition of responsiveness and 

noo gold standard exists for calculating it. In chapter 5, a review of the literature is 

presentedd on definitions and methods of calculating responsiveness. Twenty definitions 

andd 25 measures of responsiveness were found. When we applied all measures to a general 

andd a disease-specific HRQL questionnaire, a large variation in results was observed. We 

discusss the assessment of responsiveness from the persepective of instrument 

developmentt and evaluation and present guidelines for instrument evaluation Four 

methodologicall issues were identified that need to be considered in developing a useful 

evaluativee HRQL instrument, i.e. specification of measurement goals, evaluating 

longitudinall reliability and -validity, and providing information on interpretation of score 

changes.. In theory, we argue that everything we need to know in advance before using an 

evaluativee HRQL instrument is included in these four issues. Therefore there is no need 

forr an additional concept like responsiveness. In practice, we showed that all measures of 

whatt is currendy called responsiveness can be looked at as measures of longitudinal 

validityy or longitudinal reliability, with some of mem contributing further information for 

thee interpretation of change scores. Our main conclusion is that the concept of 

responsivenesss can be rejected as a separate measurement property of an evaluative 

instrument. . 

Followingg these guidelines, we tested die longitudinal validity of the GO-QOL in 164 GO 

patientss who completed the GO-QOL and three general HRQL questionnaires before 

andd three or six months after treatment, which could be either radiotherapy or orbital 

surgery.. The main objective of this study, presented in chapter 6, was to define a minimal 

clinicallyy important difference (MCID) in score on the GO-QOL that can be considered 

ann important improvement in HRQL for patients. A clinical response to treatment was 

associatedd wiui GO-QOL changes of approximately 10-20 points after major treatments 

(radiotherapyy or decompression), and with a change of approximately 3-10 points after 

minorr surgery (eye muscle surgery, eyelid lengdiening, blepharoplasty). Changes in GO-

QOLL scores of about 6-10 points were considered important improvements by die 

patientss themselves. Effect sizes in the GO-QOL subscales were generally higher than 

effectt sizes of the general HRQL subscales, supporting the longitudinal validity of the 

GO-QOL.. Based on the patient's opinions, changes of at least 6 to 10 points are 

recommendedd as a MCID on the GO-QOL. 

200 0 



Summary y 

Forr the use of the GO-QOL in English-speaking countries, we translated the 

questionnairee into English. The translation procedure is described in chapter 7 and was 

performedd according to a formal method of forward and backward translations, using six 

bilanguall translaters. Detailed remarks of the forward and backward translations mat 

resultedd in the final English version of the GO-QOL are presented. Except for the item 

"bicycling",, which may be less relevant in the UK, there were no major problems with the 

translation.. Some suggestions are made for changes in the original Dutch version. 

Inn addition to the development of the GO-QOL we have taken a first step for the 

developmentt of an outcome measure for disfigurement severity in patients with GO. 

Whilee the emphasis of the GO-QOL is on limitations in functioning as a consequence of 

aa changed appearance, in chapter 8 we focused on the assessment of the severity of the 

disfigurementt in itself. The primary aim of this study was to investigate if persons, in 

particularr patients and physicians, agree on facial disfigurement severity. The underlying 

hypothesess was that a universal concept of disfigurement exists and can be measured in 

aa reliable way. Four different panels of either endocrinologists, ophthalmologists, patients, 

orr lay persons (four members per panel), rated the severity of disfigurement of 100 GO 

patientss shown on standardized slides on a Visual Analog Scale. Except for some 

systematicc differences between panellists, the agreement within and between panels was 

high,, which indicated that facial disfigurement severity can be measured in a reliable way 

independentt of the kind of judge. In a multivariate regression model, important 

determinantss of disfigurement were identified., i.e. upper eyelid retraction, severe eyelid 

swelling,, proptosis, chemosis and esotropia. The relative weights of these variables could 

bee used to develop an outcome measure of disfigurement severity for clinical studies. 

Littlee is known about the long-term effects of GO on HRQL after the final treatment. 

Thee aim of the study described in chapter 9, was to quantify these effects using validated 

HRQLL questionnaires. A follow-up study was carried out in 172 patients who started 

radiotherapyy and/or prednisone treatment for GO between 1982 and 1992. Between 1998 

andd 2000 these patients completed two general HRQL questionnaires (SF-36 and 

EuroQol)) and the GO-QOL. HRQL scores were compared to scores of two reference 

populationss of "healthy" persons and several GO patients groups. All patients were 

invitedd to the outpatient clinic of the Orbital Center for an ophthalmological examination. 

AA considerable amount of symptoms related to GO was found in this patient group. The 

HRQLL scores of our patients were better than those of untreated GO patients or GO 

patientss who completed the questionnaire during treatment, but worse than those of the 
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referencee populations of "healthy" persons. We concluded that GO has a marked negative 

effectt on HRQL, even many years after treatment. These findings suggest that aftercare 

iss needed for these patients after their immunosuppresive and surgical treatments. 

Inn chapter 10 several critical remarks are made about the studies presented in this thesis. 

Twoo important problems were: (1) The comparison of general HRQL scores to other 

populationss was hindered by a lack of age, sex, and comorbidity-specific scores of the 

referencee populations. Unadjusted score comparisons are difficult to interpret because of 

possiblee biases. (2) Validation of the GO-QOL was based on correlations with other 

measures.. However, guidelines on how large these correlations should be in order to be 

satisfiedd about the validity are lacking. Several other methodological issues related to 

HRQLL assessment in general are discussed. A sound theoretical model for HRQL 

assessmentt and standardisation of terminology is urgently needed to improve the quality 

off HRQL assessment in clinical studies. In addition, more research has to be done to 

definee the best approach for facilitating interpretation of HRQL scores. Furthermore, 

theree is no consensus on how to deal with response shift. We argue that response shift is 

nott a bias, but a determinant of changes in certain aspects of HRQL. 

Thee many unsolved methodological issues associated with HRQL assessment however, 

shouldd not restrain clinicians to evaluate their actions by their effect on the patient's 

qualityy of life. Effective treatments for GO are urgendy required and should be evaluated 

forr their effectiveness on HRQL outcomes. The GO-QOL is a promising tool for this 

purpose.. Puffy eyes need not ruin the patients' lives forever. 
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Achtergrondd en doelstellingen van dit proefschrift 

"Bollee ogen maken je leven kapot". Graves' ophthalmopathie (GO), geassocieerd met de 

schildklierr ziekte van Graves, is een invaliderende oogziekte die kan leiden tot uitpuilende 

ogenn (proptosis), pijn, roodheid en zwelling van de oogleden, een zanderig gevoel in de 

ogen,, dubbelzien, en soms zelfs blindheid. Ondanks dat de negatieve fysieke en 

psychosocialee effecten van GO voor de (gezondheids-gerelateerde) kwaliteit van leven (G-

KvL)) in het algemeen wel worden onderkend door patiënten en artsen, ontbreekt het aan 

kwantificeringg van deze effecten met behulp van gestandaardiseerde HRQL vragenlijsten. 

Inn 1992 heeft een internationaal committee van schildklierassociaties aanbevolen om bij 

dee evaluatie van de effecten van behandelingen voor GO ook het oordeel van de patiënt 

zelff over zijn/haar oogziekte mee te nemen. Sinds die tijd hebben verschillende auteurs 

opp enige wijze het oordeel van de patiënt over zijn/haar oogziekte meegenomen in hun 

evaluatiee van behandeling. Echter, de validiteit en betrouwbaarheid van de meeste van 

dezee gebruikte maten voor patiënten-oordelen is discutabel. Daarnaast is er tot nu toe 

geenn aandacht geweest in onderzoek voor de functionele gevolgen van GO in termen van 

beperkingenn in het uitvoeren van dagelijkse activiteiten en psychosociaal functioneren. 

Inn dit proefschrift wordt GO bezien door de ogen van de patiënt. Het algemene doel van 

hett proefschrift was om richtlijnen te ontwikkelen voor het meten van de gezondheids-

gerelateerdee kwaliteit van leven in onderzoek naar GO. Deze richtlijnen werden gebaseerd 

opp onderzoek naar de impact van GO op de G-KvL in verschillende patiëntengroepen 

enn op de ontwikkeling van GO-specifieke G-KvL meetinstrumenten. De specifieke 

doelenn van dit proefschrift waren: 

1.. Het bepalen van de impact van Graves' ophthalmopathie op de gezondheids-

gerelateerdee kwaliteit van leven 

2.. Het ontwikkelen van meetinstrumenten die in klinische studies gebruikt kunnen 

wordenn om (veranderingen in) de gezondheids-gerelateerde kwaliteit van leven van 

parietenn met Graves' ophthalmopathie te meten 
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Samenvattingg van de resultaten van dit proefschrift 

Inn hoofdstuk 2 worden de resultaten gepresenteerd van een descriptieve studie in 70 

opeenvolgende,, nieuw-gediagnostiseerde GO patiënten die eenmalig een G-KvL 

vragenlijstt hebben ingevuld. Het doel van deze studie was het bepalen van de impact van 

GOO op de G-KvL. De primaire uitkomstmaat was de MOS-24, een veelgebruikte en 

gevalideerdee algemene G-KvL vragenlijst. Om de resultaten in perspectief te plaatsen 

werdenn de MOS-24 scores van GO patiënten vergeleken met die van een referentie 

populatiee van patiënten 2onder chronische aandoening en met patiënten met andere 

chronischee ziekten. In vergelijking met de referentie populatie, werden bij GO patiënten 

grotee beperkingen gevonden in G-KvL, met name wat betreft fysiek functioneren en 

algemenee gezondheidsbeleving. Ook werden beperkingen gevonden in sociaal en mentaal 

functioneren.. GO patiënten rapporteerden een slechtere G-KvL dat patiënten met 

diabetes,, emphyseem of hart falen. De scores van GO patiënten waren vergelijkbaar met 

diee van patiënten met inflammatoire darmziekten. 

Dezee resultaten onderstrepen de noodzaak voor G-KvL metingen in klinische studies. 

Echter,, voor (gerandomiseerd) experimenteel onderzoek is een ziekte-specifiek instrument 

nodigg met meer items gericht op specifieke problemen die gerelateerd zijn aan GO om 

kleine,, maar belangrijke veranderingen in G-KvL over de tijd te kunnen meten. Wij 

hebbenn zo'n ziekte-specifieke vragenlijst ontwikkeld voor patiënten met GO: de "Graves' 

Ophthalmopathyy Quality Of Life" vragenlijst (GO-QOL). Het proces van vragenlijst 

ontwikkelingg en validering is beschreven in hoofdstuk 3. Er zijn 16 vragen bedacht, 

waarvann 8 gericht zijn op beperkingen in visueel functioneren als gevolg van een 

verminderdd gezichtsvermogen en/of dubbelzien, en 8 gericht zijn op beperkingen in 

psychosociaall functioneren als gevolg van een verandered uiterlijk. Deze a-priori 

verwachttee splitsing in twee subschalen kon worden bevestigd met behulp van principale 

componentenanalyse.. Beide subschalen hadden een hoge interne consistentie (Cronbach's 

alpha'ss van 0.86 en 0.82) en de matige correlaties met algemene G-KvL schalen van de 

MOS-244 en SIP en met demografische en klinische variabelen ondersteunden de construct 

validiteitt van de GO-QOL. 

Test-hertestt betrouwbaarheid van de GO-QOL werd bepaald in 89 opeenvolgende GO 

patiëntenn met verschillende gradaties van ernst van de GO. Deze patiënten hebben twee 

keerr de GO-QOL ingevuld met een tussenliggende periode van 2 weken, waarin werd 

aangenomenn dat de GO stabiel was. 
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Dee invloed van kleine wijzigingen in de originele vragenlijst werd onderzocht op de 

validiteitt en betrouwbaarheid. De resultaten van deze studie worden gepresenteerd in 

hoofdstukk 4. De validiteit van de twee subschalen kon worden bevestigd. De hoge 

intraclasss correlatie coëfficiënten die werden gevonden (ICC's boven de 0.80) laten zien 

datt de meetfouten relatief klein zijn, wat de GO-QOL geschikt maakt voor klinische 

studiess met relatief kleine steekproef groottes. De aanpassingen in de subschaal "uiterlijk" 

leiddenn tot een betere validiteit en betrouwbaarheid van deze subschaal en tot minder 

ontbrekendee waarden. 

Dee volgende stap in het valideringsproces van de GO-QOL was het bepalen van de 

responsiviteit,, ofwel de gevoeligheid voor klinisch relevante veranderingen in G-KvL over 

dee tijd. Responsiviteit wordt in de literatuur genoemd als derde meeteigenschap van 

meetinstrumentenn die voor longitudinaal gebruik worden ontwikkeld, naast validiteit en 

betrouwbaarheid.. Er is echter geen consensus in de literatuur over de definitie van 

responsiviteitt en een gouden standaard om responsiviteit te bepalen ontbreekt. In 

hoofstukk 5 wordt een literatuur overzicht gepresenteerd van alle definities en gebruikte 

methodenn om responsiviteit te bepalen. Er werden 20 definities en 25 methoden 

gevondenn om responsiviteit te bepalen. Wanneer we al deze methoden toepasten op een 

algemenee en een ziekte-specifieke G-KvL vragenlijst, zagen we grote variaties in 

resultaten.. Het bepalen van responsiviteit wordt in dit hoofdstuk bediscussieerd vanuit 

hett perspectief van instrument ontwikkeling en -evaluatie en er worden richtlijnen 

gepresenteerdd voor instrument evaluatie. Vier methodologische stappen werden 

geïndentificeerd,, die moeten worden gevolgd bij de ontwikkeling van G-KvL instrument 

voorr longitudinaal gebruik. Deze stappen zijn de specificatie van meetdoelen (wat wil ik 

meten?),, de evaluatie van longitudinale validiteit en —betrouwbaarheid, en het presenteren 

vann informatie voor de interpretatie van veranderingen in scores. Wij beargumenteren dat 

alless wat men van te voren moet weten over een G-KvL instrument voordat met deze kan 

gebruikenn in longitudinale studies, in theorie met deze vier stappen kan worden bepaald. 

Err is dan ook geen behoefte (meer) aan een additioneel concept als responsiviteit. 

Daarnaastt laten wij zien dat alle maten die momenteel in de praktijk gebruik worden om 

responsiviteitt te bepalen, eigenlijk opgevat moeten worden als maten van longitudinale 

validiteitt en —betroubaarheid, waarbij sommige maten ook nog aanvullende informatie 

opleverenn voor de interpretatie van veranderingen in scores. Onze belangrijkste conclusie 

iss dan ook dat het begrip responsiviteit als aparte meeteigenschap verworpen kan worden. 
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Inn navolging van deze richtlijnen, hebben we de longitudinale validiteit van de GO-QOL 

bepaaldd in 164 GO patiënten die de GO-QOL en drie algemene G-KvL vragenlijsten 

hebbenn ingevuld vóór en drie of zes maanden na behandeling met radiotherapie of na een 

oogoperatiee te hebben ondergaan. Het belangrijkste doel van deze, in hoofdstuk 6 

beschrevenn studie, was het bepalen van een minimaal klinisch relevant verschil in score 

opp de GO-QOL wat als een belangrijke verbetering in G-KvL voor deze patiënten kan 

wordenn beschouwd. Een klinisch succesvolle behandeling was geassocieerd met een 

verbeteringg in GO-QOL scores van ongeveer 10-20 punten na een ingrijpende 

behandelingg (zoals radiotherapie of decompressie) en met een verbetering in GO-QOL 

scoress van ongeveer 3-10 punten na een kleinere ingreep (oogspier- of ooglidcorrectie of 

blepharoplastiek).. Veranderingen in GO-QOL scores van 6-10 punten werden door 

patiëntenn als belangrijke verbeteringen beschouwd. Effect sizes in GO-QOL subschalen 

warenn over het algemeen hoger dan die in de algemene G-KvL subschalen, wat de 

longitudinalee validteit van de GO-QOL ondersteunt. Op basis van het oordeel van de 

patiënten,, worden veranderingen van 6-10 punten aanbevolen als minimaal klinsch 

relevantt verschil op de GO-QOL. 

Voorr het gebruik van de GO-QOL in Engelstalige landen, hebben we de vragenlijst in het 

Engelss vertaald. Voor deze vertaling werd gebruik gemaakt van een methode van heen-

enn terug vertalingen met hulp van tweetalige vertalers. In hoofdstuk 7 wordt een 

gedetailleerdee beschrijving gegeven van de vertalingsprocedure. Met uitzondering van de 

vertalingg van het item "fietsen", wat minder relevant lijkt te zijn in Engeland, waren een 

geenn grote problemen met de vertaling. Wel werden enkele suggesties gedaan voor 

aanpassingg van de originiele Nederlandse versie van de GO-QOL. 

Naastt de ontwikkeling van de GO-QOL, hebben we een eerste aanzet gedaan voor de 

ontwikkelingg van een uitkomstmaat voor het meten van de mate van ontsiering van het 

gezichtt door GO. Bij de GO-QOL ligt de nadruk op het meten van beperkingen in 

(spychosociaal)) functioneren als gevolg van het veranderd uiterlijk. In hoofdstuk 8 ligt 

dee nadruk op het meten van de ernst van de ontsiering in het gezicht op zich. Het 

primairee doel van deze studie was te bepalen of mensen, in het bijzonder patiënten en 

artsen,, het eens zijn over de ernst van ontsiering van het uiterlijk. De onderliggende 

hypothesee was dat ontsiering een universeel concept is dat op een betrouwbare manier 

gemetenn kan worden. Vier verschillende panels van endocrinologen, oogartsen, patiënten 

enn leken hebben op een Visueel Analoge Schaal de ernst van ontsiering gescoord van 100 

GOO patiënten die op gestandaardiseerde dia's getoond werden. 
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Opp enkele systematische verschillen tussen panelleden na, was de overeenstemming zowel 

binnenn als tussen de panels hoog, wat aantoont dat ontsiering van het uiterlijk op een 

betrouwbaree wijze gemeten kan worden, onafhankelijk van de beoordelaar aan wie het 

gevraagdd wordt. In een multivariate regressie analyse werden de volgende belangrijke 

determinantenn van ontsiering gevonden: bovenste ooglid retractie, ernstige ooglid 

zwelling,, proptosis, chemosis en esotropie. De relatieve gewichten van deze variabelen 

kunnenn gebruikt worden om een uitkomstmaat voor ernst van ontsiering te ontwikkelen 

voorr klinische studies. 

Err is weinig bekend over de lange termijn gevolgen van GO op de G-KvL nadat patiënten 

zijnzijn uitbehandeld. Het doel van de studie beschreven in hoofdstuk 9, was om deze 

effectenn te kwantificeren met behulp van gevalideerde G-KvL vragenlijsten. Hiertoe is een 

follow-upp studie uitgevoerd in 172 patiënten die tussen 1982 en 1992 in het AMC 

behandeldd zijn met radiotherapie en/of prednison. Tussen 1998 en 2000 hebben 167/172 

patiëntenn twee algemene G-KvL vragenlijsten (SF-36 en EuroQol) en de GO-QOL 

ingevuld.. De G-KvL scores werden vergeleken met die van twee referentie populaties van 

"gezonde"" Nederlanders en met verschillende GO patiënten groepen. 158/172 patiënten 

kwamenn naar het Orbita Cenrtum voor een oogheelkundig onderzoek.. Een 

verscheidenheidd aan GO-gerelateerde symptomen werd gevonden in deze patiëntengroep. 

Dee G-KvL scores van deze patiënten waren beter dan die van onbehandelde GO 

patiëntenn en van GO patiënten die de vrangelijst tijdens de behandelingsperiode hebben 

invuld,, maar slechter dan die van de referentie populaties van "gezonde" mensen. De 

conclusiee was dan ook dat GO belangrijke negatieve gevolgen heeft voor de G-KvL, zelfs 

jarenn nadat patiënten zijn uitbehandeld. Deze resultaten geven aanwijzingen dat GO moet 

wordenn opgevat als een chronische aandoening en dat nazorg voor deze patiënten 

noodzakelijkk is na de immunosuppressieve en operatieve behandelingen. 

Inn hoofdstuk 10 worden enkele kritische kanttekeningen geplaatst bij de studies die in dit 

proefschriftt beschreven zijn. Twee belangrijke problemen zijn: (1) het vergelijken van 

algemenee G-KvL scores van patiënten met die van andere populaties werd bemoeilijkt 

doorr een gebrek aan leeftijd- en geslachtspecifïeke scores van de referentie populaties. 

Vergelijkingenn van ruwe scores zijn mogelijk gebiased door verschillen in leeftijd en 

geslachtt tussen populaties. (2) Validatie van de GO-QOL was gebaseerd op correlaties 

mett andere maten. Er zijn echter geen richtlijnen beschikbaar die aangeven hoe groot 

dergelijkee correlaties moeten zijn om tevreden te zijn over de validiteit. 
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Verschillendee andere methodologische problemen met betrekking tot G-KvL metingen 

wordenn in dit hoofdstuk besproken. Er is een dringende behoefte aan een goed 

theoretischh model voor G-KvL metingen en standaadisatie van teminologie. Dit is nodig 

omm de kwaliteit van G-KvL metingen in klinische studies te verbeteren. Daarnaast is meer 

onderzoekk nodig om de beste methode te identificeren om interpretatie van G-KvL scores 

tee vereenvoudigen. Ook er is gebrek aan consensus over het probleem van respons shift. 

Wijj beargumenteren dat respons shift geen bias is, maar een determinant van 

veranderingenn in bepaalde G-KvL uitkomsten. 

Dezee onopgeloste methodologische problemen moeten clinici er echter niet van 

weerhoudenn om de gevolgen van hun handelen voor de G-KvL van hun patiënten te 

evalueren.. Effectieve therapieën voor GO zijn dringend noodzakelijk en de effecten van 

dezee behandelingen op de G-KvL moeten worden onderzocht. De GO-QOL is een 

veelbelovendd instrument voor dit doel. Bolle ogen moeten het leven niet voorgoed kapot 

maken. . 
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Stellingen n 

behorendee bij het proefschrift 

"Graves'"Graves' ophthalmopathy through the eyes of the patient 
AssessmentAssessment of health-related quality of life" 

Carolinee Terwee, 13 december 2000 

1.. Bij de behandeling van patiënten met de oogziekte van Graves moet het oogpunt van 
dee patiënt niet uit het oog worden verloren. Dit proefschrift 

2.. Following the 1992 recommendations of the joint committee of international thyroid 
associations,, health-related quality of life measures such as the GO-QOL should be 
includedd as one of the most important outcome measures in clinical studies evaluating 
treatmentss for patients with Graves' ophthalmopathy. Dit proefschrift 

3.. Responsiveness can be rejected as a separate measurement property of evaluative 
instruments.. Dit proefschrift 

4.. Facial disfigurement does not seem to be in the eye of the beholder. Dit proefschrift 

5.. The negative long-term effects of Graves' ophthalmopathy on health-related quality 
off life suggest that Graves' ophthalmopathy should be considered a chronic disease. 
DitDit  proefschrift 

6.. The construction of a national network of cycling tracks in the United Kingdom last 
summerr has improved the cross-cultural validity of the GO-QOL. 

7.. In Brussels "NO G O " is not always advantageous. 

8.. De conclusie "oogartsen zijn leken", die uit dit proefschrift getrokken zou kunnen 
wordenn (hoofdstuk 8), moet door oogartsen als een compliment worden opgevat. 

9.. Voor studies naar oogziekten verdient het aanbeveling de criteria voor 
methodologischee kwaliteit uit te breiden met een eis voor een duidelijke beschrijving 
vann de analyse van gegevens van twee ogen. 

10.. Response shift should not be considered as a bias but as a determinant of change in 
certainn aspects of health-related quality of life. 



11.. De door editors opgelegde beperkingen met betrekking tot het aantal woorden van 
eenn artikel bevorderen de salami-tactiek bij het publiceren van onderzoeksresultaten. 

12.. De invoering van een leerstoel "vliegtuigvoedsel" lijkt meer bedacht ter bevordering 
vann de wetenschappers dan van de wetenschap. 

13.. Voor kinderen heeft het begrip "muisarm" soms een heel andere betekenis. 

14.. Questionnaires are never finished. Neither are theses. 
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