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Chapterr 3 

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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Developmentt of a disease-specific quality of life questionnaire 

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. 

52 2 



Developmentt of a disease-specific quality of life questionnaire 

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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