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Chapterr 9 

Abstract t 

ObjectiveObjective Littl e 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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Long-termm effects of GO on HRQL 

Introductio n 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 littl e 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 Al l 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 

9/32/46/13 3 

12/75/13 3 

48/17/25/10 0 

73/16/7/42 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 lif e 

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 

Mobilit y 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) 

GOO 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 littl e 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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