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Abstract t 

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

off  life (HRQL) using a general HRQL questionnaire. 

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

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

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

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

subscaless of the Sickness Impact Profile (SIP). 

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

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

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

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

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

severity,, or activity of the ophthalmopathy. 

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

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

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

inn clinical trials. 
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Measurementt by the Medical Outcome Study instrument 

Introductio n n 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

demographicc characteristics and with measures of disease severity and activity. 

Methods s 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Measuree No. of items Definition1 

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

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

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

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

Overalll  ratings of current health in general 

Extentt of bodily pain 

Feelingg energetic versus tired and worn out 

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

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

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

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

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

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

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

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

Physicall  functioning 6 

Rolee functioning 2 

Sociall  functioning 1 

Mentall  health 5 

Generall  health perceptions 5 

Bodilyy pain 1 

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

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

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

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

Comparisonn with other  populations 

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

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

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

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

otherr chronic conditions are presented for comparison. 

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

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

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

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

Results s 

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

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

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

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

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

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

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

householdd management 88  13. 

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

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

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

Variable e 

Agee (years) 

Sex x 

Durationn GO (months) 

Durationn GTD (months) 

CurrentCurrent GO severity (NOSPECS) 

softt tissue involvement 

proptosis s 

extraocularr muscle involvement 

corneall  involvement 

opticc nerve involvement 

Totall  Eye Score1 

CurrentCurrent GO activity 

Clinicall  Activity Score2 

meann  SD (range) 

F / M M 

mediann (range) 

mediann (range) 

classs 2 (0/a/b/c) 

classs 3 (0/a/b/c) 

classs 4 (0/a/b/c) 

classs 5 (0/a/b/c) 

classs 6 (0/a/b/c) 

mediann (range) 

meann (SD ) 

Valu e e 

53. 33 ±13. 1 (27-74 ) 

50 /2 0 0 

12. 00 (1-206 ) 

18. 00 (0-456 ) 

6/42/19/ 3 3 

52/11/7/ 0 0 

11/26/30/ 3 3 

69/1/0/ 0 0 

67/0/3/ 0 0 

99 (2-28 ) 

2. 66 (1.3 ) 

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

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

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

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

Healthh measure Diseasee Category 

GOO Reference IBD " 
population12 2 

nn = 70 n = 2595 n = 268 

Diabetes122 Emphysema12 Heart 
failure12 2 

nn = 844 n = 731 nn = 297 

Physicall  functioning 

Rolee functioning 

Sociall  functioning 

Mentall  health 

Healthh perceptions 

Bodilyy pain1 

588 (31) 

722 (40) 

788 (25) 

677 (18) 

466 (22) 

688 (28) 

86 6 

87 7 

92 2 

77 7 

72 2 

74 4 

733 (28) 

611 (43) 

733 (27) 

677 (18) 

488 (25) 

655 (31) 

78 8 

78 8 

87 7 

77 7 

60 0 

74 4 

73 3 

74 4 

85 5 

73 3 

60 0 

70 0 

64 4 

59 9 

81 1 

73 3 

59 9 

73 3 

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

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

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

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

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

lowerr score in all subscales. 
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Figuree 1. Mean scores (SD) on MOS-24 in patients with different grades of severity of 
Graves'' ophthalmopathy 
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Discussion n 

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

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

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

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

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

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

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

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

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

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

eyee disease can severely affect patients' well-being. 

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

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

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

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

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

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

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

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

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

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

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

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

HRQLL a relevant additional outcome measure in clinical trials.1416 

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

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

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

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

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

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

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

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

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

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

consistendyy found that patients who responded favourably to immunosuppressive 

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

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

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

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

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

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

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

Conclusion n 

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

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

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

HRQLL measurements in clinical trials. 
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