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Chapterr 8 

Abstract t 

ObjectivesObjectives The first objective was to investigate if persons, in particular patients and 

physicians,, can agree on facial disfigurement severity. The second objective was to 

determinee the relative contribution of predefined clinical characteristics of patients with 

Graves'' ophthalmopathy (GO) to the overall rating of facial disfigurement severity. 

MethodsMethods A panel study was carried out in four different panels, each consisting of four 

members,, eliciting individual Visual Analog Scale scores of the severity of disfigurement 

off  100 GO patients shown on standardised slides. Thus 1600 ratings were collected. 

Withinn and between panel agreement of disfigurement severity was calculated using 

intraclasss correlation coefficients. A multivariate model was developed to find 

determinantss of disfigurement in patients with GO. 

ResultsResults The agreement within a panel varied from 0.65 to 0.79 and was highest within the 

panell  of ophthalmologists. The between panel agreement was 0.67 and was highest 

betweenn ophthalmologists and lay persons. Compared to the global average, the patient 

panell  overrated and the endocrinologist panel underrated the amount of disfigurement. 

Femalee panellists rated the patients on average more disfigured than male panellists. 

Importantt determinants of disfigurement were e.g. eyelid retraction, severe eyelid swelling, 

andd proptosis. Their relative importance was consistent across panels and in contrast to 

currentt measures of GO severity. 

ConclusionConclusion Facial disfigurement severity can be measured in a reliable way using panels of 

panellists.. Except for some systematic differences between panellists, facial disfigurement 

doess not seem to be in the eye of the beholder. 
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Introduction n 

Visiblee deformity, particularly involving the face, has always induced society's aversion.1 

Patientss with facial disfigurement suffer from unwanted intrusions such as staring or 

comments.22 The negative psychosocial effects of these reactions on patients have been 

demonstratedd in different patient groups, e.g. in patients with congenital abnormalities, 

faciall  burns, portwine stains, or head and neck cancer.1-5 At the root of the patient's 

distresss lies the pressure in society to conform to an idealised appearance. Image and 

beautyy are ubiquitous marketing tools portraying the look of super models as the desired 

appearance.. The obsession with appearance devalues those who do not match the 

perceivedd ideal and stigmatises those with visible disfigurement.6 

Thee importance of facial disfigurement in many diseases stresses the need for a reliable 

andd valid measure of disfigurement severity to be used in clinical studies and subsequent 

individuall  decision support. Such a measure is currendy lacking. In fact, people might 

questionn if it is even possible to capture such an individually subjective concept in a 

generall  applicable measure. If beauty is in the eye of the beholder, then so may be 

disfigurement? ? 

Thee primary aim of this study was to investigate if persons, in particular patients and 

physicians,, agree on facial disfigurement severity. The underlying hypotheses is that such 

aa universal concept of disfigurement exists and can be measured in a reliable way 

Wee tested this hypothesis in patients with Graves' ophthalmopathy (GO), a thyroid-

associatedd eye disease. Patients with GO frequentiy experience substantial facial 

disfigurementt as a consequence of puffy eyes (proptosis and swelling of the periorbital 

area)) often combined with eye lid retraction, resulting in a characteristic starded 

appearance.. In addition, patients can have redness of the eyelids and conjunctiva, and 

sometimess marked swelling of the eyelids.7 Also, deviation of the position of the eyes 

(squint)) can be very disfiguring, especially when it is asymmetrical.8 Disfigurement is often 

ann indication for multiple surgeries in these patients. 

AA substantial decrease in health-related quality was found in GO patients compared to 

patientss without any chronic disease.9 In addition, GO patients reported significant 

impairmentt in psychosocial functioning as a consequence of a changed appearance as 

measuredd with a disease-specific quality of life questionnaire.10 Even ten years after 

diagnosiss and treatment, it was found that almost half of the (ex) patients were still 

unhappyy with their ultimate appearance.11 
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AA second objective of this study was to determine the relative contribution of several 

predefinedd individual GO characteristics to the overall rating of facial disfigurement 

severity.. These relative weights can support the validity of the overall rating of 

disfigurement.. They could also add to group or even individual decision support. 

Methods s 

Studyy design 

AA panel study was carried out in four different panels, who were asked to rate the severity 

off  disfigurement of several patients, which were shown on standardised slides. 

Slidee selection 

Wee randomly selected 100 slide pairs of GO patients from four available study 

populationss with suitable slide documentation (237 patients in total). These studies 

involvedd mild, moderate, and severe GO patients who were treated either with 

radiotherapy,, sham-irradiation, prednisone, or orbital decompression. These patients 

coveredd a wide spectrum of disease severity. All potential disfiguring aspects of GO were 

presentt in different degrees of severity and both in isolated and combined form. Patients 

weree selected randomly with regard to the treatment phase (pre-treatment or post-

treatmentt slide), but each patient could be selected only once. Because the effect of race 

couldd not be studied efficiendy, we included only Caucasian patients. Standardised colour 

slidess were available from all patients. A pair of slides was selected of each patient with 

onee frontal view of the eyes only, and one profile view of the entire face. Clinical 

characteristicss of these patients were collected from existing databases supplemented with 

dataa from their medical records. For the purpose of our study, an independent 

ophthalmologistt additionally scored the following variables: Redness of the eyelids and 

conjunctiva,, chemosis, caruncle swelling, the presence of upper and/or lower eyelid 

retractionn and deviations of eye positions. 

Selectionn of panellists 

Fourr different panels were invited, consisting of four endocrinologists, four 

ophthalmologists,, four GO patients, and four lay persons respectively. The 

endocrinologistss were recruited at the Academic Medical Centre (AMC) in Amsterdam; 

thee ophthalmologists were recruited from three different centres in the Netherlands 

(AMC,, University Medical Centre Utrecht, and Rotterdam Eye Hospital) to represent 
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expertt ophthalmologists on GO. Patients were recruited via the Dutch patient support 

groupp for GO. The lay persons consisted of a convenience sample of university personnel 

andd family. 

Proceduree of panel sessions 

Eachh panel was invited for a panel session at a different day in the same week. All sessions 

weree held at the same location and were chaired by the same experienced panel instructor. 

Al ll  instructions were standardised and read from paper to make sure that all panels 

receivedd the exact same information. All procedures and texts were identical in all panels, 

acceptingg that partt of the information was redundant for the clinical experts. Each session 

startedd with a short introduction on the study objectives and on GO disease. Then ten 

slidee pairs were shown (which were not included in the 100 study slide pairs) to give an 

impressionn of the spectrum of the problem that the panellists were going to rate. After 

that,, instructions were given on the rating method. Rating of disfigurement severity was 

donee with the use of portable computers. On the monitor, a Visual Analog Scale (VAS) 

wass shown, with a movable cursor along the VAS-line. Anchors were defined as "not 

disfiguringg at all" (left) and "very much disfiguring" (right), which was defined in the oral 

instructionss as the worst disfiguring one could imagine. Panellists were trained in using 

thee computer. To speed up the learning curve, four new slide pairs (also not included in 

thee 100 study slide pairs) were rated individually by each panellist and discussed within 

thee group. Panellists were invited to explain what they rated and why, but they were 

instructedd explicidy to give their own judgement. It was by no means the intention to 

reachh consensus, although a change of judgement was allowed. From similar studies it is 

knownn that such an exercise primarily supports panel members to discover and express 

theirr own opinion.12 The total introduction and training session took one hour. 

Afterr a break, the 100 study slide pairs were shown in three blocks of 40, 30 and 30 pairs. 

AUU pairs were rated individually by each panellist without mutual consultation. Thus in 

totall  1600 ratings were collected. 

Statisticall analyses 

Thee VAS score was transformed to a continuous 0 (not disfiguring at all) to 10 (very 

muchh disfiguring) scale. Agreement within and between panels was assessed by calculating 

intraclasss correlation coefficients (ICCs). The ICC was defined as the proportion of the 

totall  variance in the measurements, which is due to 'true' differences between panellists 

withinn panels or between panels (Appendix 1). ICCs were calculated using the SAS (6.12) 

proceduree VARCOMP. 
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AA general linear mixed model was built using the SAS procedure MIXE D to identify 

determinantss of disfigurement. VAS measurements were considered repeated measures 

withh panellists within panels as the repeated variable. The following variables were 

consideredd as possible determinants of disfigurement: (1) panellist characteristics, i.e. kind 

off  panel, sex and age of the panellists; and (2) slide characteristics, i.e. age and sex of the 

patient,, lid aperture, upper and lower eyelid retraction, redness of the eyelids, redness of 

thee conjunctiva, chemosis, swelling of the caruncle, swelling of the eyelids, proptosis, 

esotropia,, exotropia, hypotropia and hypertropia. The GO characteristics were analysed 

inn several ways: using the mean value of two eyes, the value of the worst eye, or the 

differencee between the eyes. For all disease characteristics interactions were tested with 

panell  to determine if the relative contribution of the disease characteristics was different 

acrosss panels. A change of two points in the Akaike's Information Criterion (AIC) per 

degreee of freedom was used as a criterion for entry of a variable in the model. 

Results s 

Characteristicss of the 100 patients on the slides are presented in Table 1. Mean (standard 

deviation)) age was 49 (12) years, and 76% were female. 

Thee mean (SD) rating of disfigurement severity of the 16 panellists was 5.5 (2.4) and 

variedd from 4.4 (2.7) to 7.0 (2.4) between the panellists (Table 2). The overall agreement 

betweenn the 16 panellists (independent of the panel) was 0.63. In 13.7% of the 1600 cases, 

thee difference between the VAS score of one individual panellist and the mean VAS score 

off  the 16 panellists was larger than 2 points. 

Thee within panel agreement, defined as the agreement among panellists within a panel, 

variedd from 0.65 to 0.79 and was highest within the panel of ophthalmologists. The 

betweenn panel agreement, defined as the agreement among panels, was 0.67 (Table 3). 

Thee highest agreement was found between ophthalmologists and lay persons (0.72). 

Comparedd to the global average, the patient panel overrated and the endocrinologist panel 

underratedd the amount of disfigurement. Female panellists rated the patients on average 

moree disfigured than male panellists (mean 5.9 (2.3) versus 5.1 (2.3), mean difference 0.8 

(95%% CI 0.6-1.1)). There was no significant effect of age of the panellists on their VAS 

scores. . 
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Tablee 1. Slide characteristics 

Characteristicss of the 100 GO 

Agee (years) 

Sex x 

Durationn GO (months) 

Lidd aperture (mm)' 

Upperr eyelid retraction2 

Lowerr eyelid retraction2 

Eyelidd swelling1 

Proptosiss (mm)1 

Rednesss of the eyelids2 

Rednesss of the conjunctiva2 

Chemosis2 2 

Swollenn caruncle2 

Esotropia2 2 

Exotropia2 2 

Hypertropia2 2 

Hypotropia2 2 

11 Worst eye. 
22 Any eye. 

patients s 

meann  SD 

F / M M 

mediann (range) 

meann  SD 

yes/no o 

yes/no o 

no/mild/moderate/severe e 

meann + SD 

absent/present t 

absent/present t 

absent/present t 

absent/present t 

absent/present t 

absent/present t 

absent/present t 

absent/present t 

N N 

499 2 

7 6 / 24 4 

177 (1-240) 

12.33  2.3 

5 6 / 44 4 

3 8 / 62 2 

2 / 3 0 / 5 2 / 15 5 

19.88  3.2 

6 7 / 33 3 

7 9 / 21 1 

811 / 19 

6 6 / 34 4 

9 2 /8 8 

9 1 /9 9 

711 / 29 

9 5 /5 5 
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Tablee 2. Panel ratings of disfigurement severity and within panel agreement 

Panell  Age Sex Panellists Mean (SD) Within panel 

Mean(SD)) M / F VAS agreement (ICC) 

Endocrinologists s 

Ophthalmologists s 

Patients s 

Layy persons 

433 (9.2) 

466 (6.1) 

499 (0.7) 

488 (8.5) 

3 / 1 1 

2 / 2 2 

11 / 3 

2 / 2 2 

1 1 

2 2 

3 3 

4 4 

5 5 

6 6 

7 7 

8 8 

9 9 

10 0 

11 1 

12 2 

13 3 

14 4 

15 5 

16 6 

4.77 (2.2) 

4.44 (2.7) 

5.33 (2.0) 

5.00 (2.4) 

5.11 (2.1) 

5.77 (1.9) 

5.55 (1.9) 

5.44 (2.5) 

7.00 (2.4) 

6.11 (2.2) 

5.55 (2.8) 

6.55 (2.1) 

5.00 (2.5) 

5.66 (1.4) 

5.44 (2.6) 

5.99 (2.2) 

0.67 7 

0.79 9 

0.65 5 

0.66 6 

Totall  5.5 (2.4) 

Tablee 3. Between panel agreement 

Endocrinologistss Ophthalmologists Patients 

Meann (SD) VAS ICC ICC ICC 

Endocrinologistss 4.8 (2.4) 

Ophthalmologistss 5.4 (2.1) 0.70 

Patientss 6.3 (2.4) 0.60 0.70 

Layy persons 5.5 (2.3) 0.67 0.72 0.66 

Overalll  ICC between panels = 0.67 
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Inn Table 4 significant determinants of disfigurement in the multivariate analysis are 

shown.. Betas should be interpreted as the change in disfigurement severity (VAS) 

associatedd with a change of one unit of the characteristic. For example, according to this 

modell  the presence of upper eyelid retraction was associated with a 1.3 points higher VAS 

comparedd to the absence of upper eyelid retraction; a lid aperture of 12 mm was 

associatedd with a 0.6 (2*0.3) points higher VAS than a lid aperture of 10 mm, and severe 

eyelidd swelling was associated with a 1.2 points higher VAS compared to the absence of 

eyelidd swelling. The relatively small betas for the panellist characteristics, compared to the 

rangee of the VAS from 0 to 10, indicate that differences between panellists were small. 

Thee presence of upper eyelid retraction, chemosis, severe eyelid swelling and esotropia 

hadd the largest effect on the ratings of disfigurement severity. Other significant 

determinantss were lid aperture, proptosis, and hypotropia. As in the univariate analyses, 

significantt differences were found between panels, except between ophthalmologists and 

layy persons. Sex and age of the panellists were also significandy associated with ratings of 

disfigurementt severity. We found no significant interactions between disease 

characteristicss and panel. 

Ass an indication of the accuracy of the model, the observed VAS scores are plotted 

againstt the predicted VAS scores based on the model for all patients (Figure 1). The 

predictedd VAS of a certain panellist was obtained by multiplying the betas in the model 

withh the values of the disease characteristics of a particular patient. For example, the 

predictedd VAS for a laymen panellist of 40 years for a patient with 12 mm lid aperture, 

upperr eyelid retraction present, no chemosis, moderate eyelid swelling, a proptosis of 20 

mmm without esotropia or hypotropia, would be -1.6+0+ O-O.2+(0.3*12)+1.3+0+0.4+ 

(0.1*20)+0+0=5.55 points. The prediction of a laywoman panellist would be 0.5 points 

higher,, the prediction of a female endocrinologist panellist would 0.5-0.6—0.1 points 

lower,, etc. (Table 4). The correlation between the observed and predicted VAS scores was 

0.71.. In 22.2% of the patients the differences between observed and predicted VAS was 

largerr than 2 points. 
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Tablee 4. Determinants of disfigurement 

Variable e 

Intercept1 1 

PanellistPanellist characteristics 

Panel l 

Sexx of panellist 

Agee of panellist 

SlideSlide (patient) characteristics 

Li dd aperture2 

Upperr eyelid retraction3 

Chemosis3 3 

Eyelidd swelling2 

Proptosis2 2 

Esotropia3 3 

Hypotropia3 3 

endocrinologists s 

ophthalmologists s 

patients s 

layy persons 

male e 

female e 

perr 10 yr older than 30 

mm m 

absent t 

present t 

absent t 

present t 

mild4 4 

moderate e 

severe e 

mm m 

absent t 

present t 

absent t 

present t 

Beta a 

-- 1.6 

-- 0.6 

-- 0.09 

0.67 7 

0 0 

0 0 

0.5 5 

-- 0.2 

0.3 3 

0 0 

1.3 3 

0 0 

1.4 4 

0 0 

0.4 4 

1.2 2 

0.1 1 

0 0 

0.9 9 

0 0 

0.6 6 

p-value e 

0.36 6 

<0.001 1 

0.32 2 

<0.001 1 

<0.001 1 

<0.001 1 

<0.001 1 

<0.001 1 

<< 0.001 

0.006 6 

0.14 4 

0.01 1 

0.06 6 

0.05 5 

11 A constant number required to calculate the predicted score. 
22 Worst eye. 
33 Any eye. 
44 Only 2 patients had no eyelid swelling: these were combined with the patients with mild 

eyelidd swelling. 
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t t 

C C 
00 1 2 3 4 

Predictedd VAS 

Figuree 1. Observed versus predicted VAS with regression line and 95% confidence 

intervalss for the prediction of the mean VAS score of 16 panellists (small interval) 

andd for the prediction of an individual VAS score (wide interval) 

Discussion n 

Thiss is the first study on agreement about facial disfigurement among different kind of 

panellists.. Agreement on disfigurement severity within and between panels of 

endocrinologists,, ophthalmologists, patients, and lay persons was moderately high. The 

overalll  rating of disfigurement was related to several important clinical characteristics, 

whichh supported the validity of the VA S measurement. Therefore, this study showed that 

theree seems to be a universal concept of facial disfigurement that is measurable with a 

VA SS in a reliable way. 
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However,, there were some significant differences among panellists. Compared to the 

globall  average, the patient panel overrated and the endocrinologist panel underrated the 

amountt of disfigurement. Also, female panellists rated the patients on average more 

disfiguredd than male panellists. It was found that female physician panellists were more 

inn agreement with patient panellists than male physician panellists were. These differences 

shouldd be taken into account in the comparison of patient groups when different 

panellistss are used and in the communication between physicians and patients. However, 

forr the assessment of within patient differences, e.g. after treatment, these systematic 

differencess are not important provided that the same panellists are used to assess the pre-

andd post-treatment scores. 

Noo significant interactions between the disease characteristics and panel were found, 

whichh indicates that the relative importance of the different disease characteristics was 

similarr across the panels. In other words, patient panellists and physician panellists not 

onlyy identified the same disease characteristics as disfiguring, but also agreed on their 

relativee disfigurement severity. 

Katzz et al found high correlations between comparable ratings of disfigurement of head 

andd neck cancer patients of surgeons and other non-surgical personnel, which is in 

accordancee with our findings. They also found high agreement between ratings of the 

surgeonss and ratings of the patients themselves, although patients and physicians used 

differentt rating scales.13 In a study on characterisation of portwine stains, acceptable inter-

raterr agreement was found within a panel of lay persons, using a similar VAS.14 However, 

i tt was argued that predictors of disfigurement might be quite different when using 

patients'' perceptions.15 Our study and the study of Katz et al showed that this was not the 

case. . 

Basedd on the results of this study, a VAS can be recommended as a measure of 

disfigurementt severity for patients with GO in clinical studies. Maybe the procedure is 

applicablee for many other diseases as well. However, the difference between the VAS 

scoree of one individual panellist and the mean VAS score of the 16 panellists was in 

13.7%% of the 1600 cases larger than 2 points, which means that ratings of an individual 

panellistt are less reliable than mean ratings of a panel of panellists. Therefore, a panel 

ratingg would be recommended for the assessment of disfigurement when using this VAS 

inn clinical studies. Also, training of the panellists as we did in this study would be 

necessaryy to minimise a learning curve. 
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Sincee our panels consisted of only four panellists, replication of our findings would be 

supportive.. It would also be very interesting to replicate our findings in different countries 

too identify possible cross-cultural differences in severity and determinants of 

disfigurement. . 

Thiss study also provides indications for the assessment and management of patients with 

GO.. It was found that upper eyelid retraction, causing the characteristic staring gaze of 

thesee patients, and severe eyelid swelling were more important determinants of 

disfigurementt than proptosis. This is in contrast to the way these aspects are weighted in 

mostt former and current measures of disease severity, in which proptosis is considered 

moree important than eyelid swelling.16'17 Other important determinants of disfigurement 

foundd in this study, like chemosis and esotropia, have not been used at all as outcome 

measuress of treatments before. 

Ass an alternative for a panel rating, the predicted VAS that results from applying our 

modell  could be used as an outcome measure for disfigurement severity for patients with 

GO.. However, the validity of our model should be further established to confirm the 

relativee weights of the different disease characteristics. The correlation between the 

observedd and predicted VAS scores was acceptable to use the predicted VAS for group 

comparisons,, but in 22.2% of the patients, the difference between observed and predicted 

VASS was larger than 2 points. These differences may be due to other important 

determinantss of disfigurement that were not included in the model. As it is now, this 

modell  may be less suitable for individual patient management. 

Conclusion n 

Itt can be concluded from this study that facial disfigurement severity can be measured in 

aa reliable way using panels of panellists. Except for some systematic differences between 

panellists,, facial disfigurement does not seem to be in the eye of the beholder. 
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Appendixx 1: Definition of ICCs 

vJJ patients 
I V J V JJ within panels 

ICC C betweenn panels 

OO patients ' O panellist(panel) ' O patiens*panel ' O error 

OO patients 

OO patients " O panel ' O patiens*panel ' O error 
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