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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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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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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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