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ABSTRACT  
Objective. To compare measurement 
properties of the EQ-5D and SF-6D 
utility measures, to assess the asso-
ciation and agreement between these 
measures and to estimate minimal im-
portant differences (MID) in patients 
with systemic sclerosis (SSc).
Methods. Both measures were as-
sessed twice in an observational pro-
spective design over a 12-month period 
(n=211). Spearman’s rank correlation 
between the EQ-5D and SF-6D was 
calculated at baseline. Agreement was 
assessed using Lin’s concordance coef-
ficient (LCC) and a Bland-Altman plot. 
MIDs were estimated using three an-
chors; the global rating of change item 
(SF-36) and changes on the Health As-
sessment Questionnaire-Disability In-
dex (HAQ-DI) of ≥0.14 and ≥0.22.
Results. At baseline, the mean EQ-5D 
and SF-6D scores were 0.64 (SD=0.25) 
and 0.65 (SD=0.11), respectively. The 
correlation between EQ-D and SF-
6D scores was r=0.74. Agreement was 
moderate (LCC=0.49), and the Bland-
Altman plot showed a mean difference 
of 0.003 but wide limits of agreement 
(-0.38 to 0.39) and a structural bias for 
lower scores. The mean MID estimate 
for the EQ-5D was 0.08 for the im-
proved subgroup, and -0.13 for the de-
teriorated subgroup. For the SF-6D, the 
MID estimate was 0.05 for the improved 
and -0.04 for the deteriorated subgroup.
Conclusion. Although there was a 
marked correlation between the meas-
ures, the moderate agreement implies 
that EQ-5D and SF-6D scores cannot 
be used interchangeably. The MID 
estimates we provided can be used to 
calculate sample sizes for clinical tri-
als involving SSc patients, and in inter-
preting the relevance and importance 
of treatment effects.

Introduction
Self-administered utility measures are 
increasingly used in economic evalua-
tions of treatments and policy-making 
(e.g. 1, 2). Utility measures like the 
EQ-5D (EuroQol 5D) (3, 4) and SF-
6D (5) (derived from the Medical Out-
comes Trust Short Form-36; SF-36) (6) 
are designed to assess value of health 
in a single summary measure, with a 
value of 0 for death and 1 for perfect 
health. Utility measures cover different 
domains of health-related quality of 
life that might be influenced by (chron-
ic) diseases, including pain, physical 
limitations and mental health.  
The EQ-5D and SF-6D are frequently 
used and considered as well-established 
measures of utility across a diversity of 
chronic diseases, including rheumatic 
diseases (7, 8). Although both utility 
measures seem promising and are of-
ten used interchangeably, it is not clear 
whether this is justified given the dif-
ferences in scoring and reports of low 
agreement between the two measures, 
especially for the lower and higher 
ranges of utility scores (9–11). Possible 
EQ-5D scores range from -.59 to 1.00 
(negative scores reflect patient belief 
that health status is valued worse than 
death), while the SF-6D ranges from 
0.29 to 1.00.
Because of the low agreement between 
measures, differences in calculations 
of cost-effectiveness outcomes have 
been reported (12). This decreases the 
comparability of (cost-) effectiveness 
studies tremendously and potentially 
leads to different resource allocation 
decisions. In previous studies, levels of 
agreement between the EQ-5D and SF-
6D differed wildly across diseases and 
patient samples (11). Thus, the level of 
agreement should preferably be exam-
ined in a patient sample in which the 
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instruments will be applied as an out-
come measure.
Improvement of health related qual-
ity of life is one of the most impor-
tant goals of pharmacological as well 
as non-pharmacological interventions 
in many chronic diseases, particularly 
when there is no cure, as in systemic 
sclerosis (SSc, scleroderma). SSc is 
a rare disease of connective tissue, 
characterised by abnormalities of the 
vascular and immune system (13). Fi-
brosis leads to thickening of the skin 
and might lead to significant organ 
dysfunction in the internal organs as 
well. Usually, two clinical subtypes are 
recognised based on the extent of skin 
involvement: limited SSc, with skin 
involvement distal to the elbows and 
knees, with or without face involve-
ment and diffuse SSc, with skin in-
volvement proximal to the elbows and 
knees and the trunk (14).
SSc has an impact on physical as well 
as mental health related quality of life 
(15). Currently, there is no treatment 
available to cure SSc, but an increas-
ing number of interventions are being 
developed and tested (e.g. 16-18). To 
improve health care, accurate measure-
ment of outcomes is crucial. Studies 
assessing the psychometric properties 
of patient-reported outcome measures 
usually include properties such as con-
struct validity, discriminative ability 
and responsiveness. In addition, in the 
evaluation and interpretation of the ef-
fectiveness of treatments, it is important 
to determine the clinical significance of 
change scores, and which changes in 
outcomes could be interpreted as mean-
ingful improvements to patients and 
clinicians. The minimal important dif-
ference (MID) could be defined as “the 
smallest difference in score in the do-
main of interest which patients perceive 
as beneficial and which would mandate, 
in the absence of troublesome side ef-
fects and excessive cost, a change in 
the patient’s (health care) management” 
(19). For a particular instrument, MIDs 
may vary by population and context, 
for instance the baseline from which 
the patient starts, and whether they are 
improving or deteriorating (20). Thus, 
MIDs for utility measures, notably the 
EQ-5D and SF-6D, should be estimated 

for the population in which the meas-
ures are used, for instance, among pa-
tients with SSc. 
The SF-6D has been shown to be a 
valid measure of utility in a sample of 
patients with diffuse SSc (21), where-
as the EQ-5D has not yet been tested 
in SSc. Therefore, the purpose of the 
present study was to compare measure-
ment properties of the EQ-5D and SF-
6D utility measures, to assess the as-
sociation and agreement between these 
measures and to estimate minimal im-
portant differences (MID), effect sizes 
(ES) and standardised response means 
(SRM) in SSc patients. Patients with 
limited as well as diffuse disease were 
included in our sample.

Materials and methods
Design
Measurement properties of the EQ-5D 
and SF-6D were assessed using pro-
spective data collection in the cohort 
study “Psychological factors in sclero-
derma” in patients with SSc. Patients 
completed both questionnaires at in-
clusion (baseline) and after 12 months 
follow-up. Details of this study were 
described elsewhere (22). The study 
was approved by the local medical eth-
ics board (CMO Arnhem-Nijmegen 
2008/109).
 
Patients and procedures
Patients with SSc of the departments of 
Rheumatology of the Sint Maartensk-
liniek or Radboud University Nijmegen 
Medical Center, both in Nijmegen, the 
Netherlands, were included between 
June 2008 and August 2009. All patients 
had a diagnosis of SSc according to the 
preliminary ACR classification criteria 
(23). Exclusion criteria for participation 
in the cohort were a life expectancy of 
less than a year, acute serious compli-
cations, severe psychiatric comorbidity 
(e.g. severe substance abuse, psychosis 
or dementia), other serious comorbidi-
ties (e.g. cancer) and insufficient com-
petence in the Dutch language. 
For the current analyses, patients were 
included if they completed either the 
EQ-5D or SF-6D at baseline. For 4 out 
of the 215 patients who completed the 
baseline measures, both the EQ-5D and 
SF-6D could not be calculated due to 

missing values (n=211). In addition, 4 
patients had missing values for the EQ-
5D and 12 patients for the SF-6D. Of 
the 211 patients who were included at 
baseline, 163 (77.3%) also completed 
the follow-up measure. Drop-out rea-
sons were: death (n=8), illness (n=3), 
logistic reasons (n=11), unknown 
(n=26). Additionally, 9 patients had 
missing values preventing the calcu-
lation of both the EQ-5D and SF-6D 
scores at follow-up (n=154). Of the 
patients with follow-up, 6 patients had 
no EQ-5D score and 7 patients had no 
SF-6D score. 
 
Assessments
i. Demographics and disease 
characteristics
Age, sex, marital status and current 
employment status were assessed by 
questionnaire. In addition, at baseline 
the attending rheumatologist assessed 
disease duration (time since onset of 
first non-Raynaud symptom), SSc lim-
ited or diffuse subtype (14), and the 
modified Rodnan skin score (mRSS), 
which is a rating of skin involvement 
ranging from 0 (no involvement) to 3 
(severe thickening) in 17 body areas 
(total score range 0–51) (24). 
The SF-36, EQ-5D, and Scleroderma 
modified disability index of the Health 
Assessment Questionnaire (SHAQ) 
were self-assessed by the patient at 
home using paper versions.

ii. EQ-5D (EuroQol 5D)  
The EQ-5D (3, 4) is a 5-item stand-
ardised health-related quality of life 
questionnaire, measuring 5 dimensions 
(mobility, self-care, usual activities, 
pain/discomfort, and anxiety/depres-
sion). The items are rated from 1 (no 
problems) to 3 (extreme problems). 
The EQ-5D ranges from -0.59 to 1.00, 
with 1.00 indicating full health and 0 
representing death. Since negative EQ-
5D scores are possible, these indicate 
health status valued worse than death.
 
iii. Medical Outcomes Trust Short 
Form-36 (SF-36) 
The SF-36 (6) measures eight domains 
of health status using 36 items; physi-
cal functioning (10 items), role-phys-
ical (4 items), bodily pain (2 items), 
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general health (5 items), vitality (4 
items), social functioning (2 items), 
role-emotional (3 items) and men-
tal health (5 items). In addition, one 
item assesses global rating of change 
(GRoC) on a 5-point scale from “Much 
better now than one year ago” (1) to 
“Much worse now than one year ago” 
(5).  For the calculation of the SF-6D, 
11 items are used covering six domains 
(5); social functioning, bodily pain, 
mental health, physical functioning, 
role-limitation and vitality. The SF-6D 
ranges from .29 to 1.00, with 1.00 indi-
cating full health. 

iv. Scleroderma Health Assessment 
Questionnaire (SHAQ) 
The SHAQ (25) consists of the dis-
ability index of the Health Assessment 
Questionnaire (HAQ) (26) and six 
Visual Analogue Scales (VAS) measur-
ing perceived severity of pain, digital 
ulcers, Raynaud’s phenomenon, lung 
involvement, gastrointestinal problems 
and patient global assessment (PGA). 
A VAS was added to measure fatigue, 
since this is perceived as an important 
symptom of SSc (27). The HAQ- Dis-
ability Index score consists of 20 items, 
measuring 8 dimensions of functioning 
(dressing and grooming, ability to get 
up, eating, walking, personal hygiene, 
reach, grip strength and activities). The 
score of each dimension ranges from 0 
(best function) to 3 (worst function), 
and the mean of these scores can be cal-
culated as an indicator of overall physi-
cal functioning (HAQ-DI) with higher 
scores pointing to worse functioning. 
The HAQ was originally developed for 
use in Rheumatoid Arthritis (26) but 
has also demonstrated to be reliable 
and valid in patients with SSc (25).

Statistical analyses
Descriptive statistics were provided as 
mean and standard deviation (SD) or 
median (P25-P75) for continuous vari-
ables and percentages for categorical 
variables. For the EQ-5D and SF-6D, 
descriptive statistics (mean, median, 
SD, minimum, maximum and frequen-
cies) were calculated at baseline and 
follow-up. 
The COSMIN recommendations (28) 
were followed in the assessment of 

measurement properties, except for 
the recommendation on responsive-
ness. The COSMIN recommendation 
includes hypotheses testing and con-
siders traditionally accepted respon-
siveness measures such as standardised 
response mean (SRM) and effect size 
(ES) inappropriate. However, since 
the SRM and ES are used to com-
pare which outcome measure detects 
changes over time more accurately, it 
can be considered appropriate for this 
purpose, especially in the absence of a 
gold standard or external criterion (29). 
All patients had completed the EQ-5D 
and/or SF-6D measures at baseline. 
However, some patients had missing 
data at follow-up. Missing values for 
the EQ-5D and SF-6D at follow-up 
were imputed using baseline EQ-5D 
and SF-6D scores, as well as baseline 
HAQ-DI score and VAS scores for 
the different domains included in the 
SHAQ, and available demographic and 
disease parameters. The assumption of 
values missing at random was tested 
with regression models examining the 
association of baseline characteristics 
and missingness of the EQ-5D and SF-
6D at follow-up, respectively, as well 
as t-tests comparing baseline char-
acteristics between patients with and 
without missing values at follow-up 
(results not shown). Multiple imputa-
tion by chained equations was used to 
create 20 datasets, using 15 cycles for 
each dataset (30). Results of these 20 
imputed datasets were combined fol-
lowing Ruben’s rules (31). 
Floor and ceiling effects were assessed 
by calculating the percentage of pa-
tients scoring the lowest and highest 
possible score, respectively. The asso-
ciation between the EQ-5D and SF-6D 
at baseline was assessed using Spear-
man’s rank correlation coefficient, and 
agreement between measures was as-
sessed using Lin’s concordance coef-
ficient (32) and a Bland-Altman plot 
(33). Post-hoc, the agreement between 
utility measures was further explored 
for EQ-5D scores <0.45 . 
The construct validity of the EQ-5D 
and SF-6D was assessed by calculat-
ing the correlation of both measures 
with HAQ-DI scores, VAS scores and 
skin score (mRSS). A priori, it was hy-

pothesised that both measures would 
have 1) at least a moderate correlation 
(r>0.40) with HAQ-DI scores and with 
PGA, 2) low correlations (r≤0.40) with 
the 6 VAS scores, and 3) no correlation 
(0.00≤ r≤0.20) with skin score (21). 
Correlations were interpreted follow-
ing Franzblau (34): 0.00-.20 indicating 
no correlation, 0.21-0.40 indicating a 
low correlation, 0.41-0.60 indicating 
a moderate correlation, 0.61-0.80 indi-
cating a marked correlation, and 0.81-
1.00 indicating a high correlation. The 
utility measures were considered valid 
if ≥75% of our a priori hypotheses 
were confirmed (35).
The discriminative ability among base-
line HAQ-DI and PGA categories was 
assessed for both measures. HAQ-DI 
scores were classified by convenience 
in three categories: no-to-mild dis-
ability (0.00-1.00), moderate disability 
(1.01-2.00) and severe disability (2.01-
3.00). For PGA, a score of 0.0-33.0 
was conveniently categorised as mild 
disease activity, 33.1-66.0 as moderate 
disease activity and 66.1-1.00 as severe 
disease activity. Differences between 
the HAQ-DI and PGA categories were 
assessed for the EQ-5D and SF-6D us-
ing MANOVA. In case of a significant 
result, post-hoc analyses were con-
ducted between the three categories. A 
p-value <0.05 was considered statisti-
cally significant.
The Minimal Important Difference 
(MID) was defined as “the small-
est difference in score in the domain 
of interest which patients perceive as 
beneficial and which would mandate, 
in the absence of troublesome side 
effects and excessive cost, a change 
in the patient’s (health care) manage-
ment” (19). To calculate MIDs for the 
EQ-5D and SF-6D, three different an-
chors were used: 1) the global rating 
of change item (GRoC) of the SF-36, 
2) the HAQ-DI minimal important dif-
ference (0.22 points) for patients with 
rheumatoid arthritis (36), and 3) the 
upper bound of a published MID of 
the HAQ-DI for patients with diffuse 
SSc (0.14 points) (37). For the GRoC, 
patients who scored 2 (somewhat bet-
ter) or 4 (somewhat worse) on the item 
“Compared to a year ago, how would 
you rate your health now?” of the SF-
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36 were considered the minimally im-
proved and deteriorated subgroups, 
respectively. Patients with a score of 3 
(about the same) were considered the 
unchanged group. For the HAQ-DI 
groups, minimally improved and dete-
riorated subgroups were categorised as 
patients with a decrease or increase of 
at least 0.22 (or 0.14 points for the third 
anchor) on the HAQ-DI, respectively. 
Patients with a change score <|0.22| (or 
<| 0.14|  for the third anchor) were con-
sidered the unchanged group. 
To assess responsiveness, a distribu-
tion-based approach was used. For the 
abovementioned anchors, responsive-
ness was calculated using Effect Size 
(ES = D/SDbaseline) (38) and Standard-
ised Response Mean (SRM=D/SDdiffer-

ence) (39), in which D is the difference 
between baseline and follow-up meas-
ures, and SDbaseline and SDdifference are 
the standard deviations of the baseline 
measures and difference scores, respec-
tively. Effect sizes were interpreted 
following Cohen’s criteria (38): small 
(0.2), moderate (0.5) or large (0.8). ES 
and SRMs of the improved and deterio-
rated groups were compared with those 
of the unchanged groups. All statistical 
analyses were conducted using Stata/IC 
10.1 software (StataCorp LP, College 
Station, TX).
 
Results  
Sample characteristics
Demographics and disease character-
istics were displayed in Table I. The 
majority of patients were female and 
middle-aged. Most patients were liv-
ing together or married. One-third of 
the patients were employed at time of 
the study, and a large minority received 
higher education. Time since the onset 
of the first non-Raynaud’s symptom 
ranged from 2 months to 52 years. 

Distribution and agreement
At baseline, the mean EQ-5D score 
was 0.64 (SD = 0.25, range = -0.18–
1.00). The mean SF-6D score was 
0.65 (SD = 0.11, range = 0.38–1.00). 
Mean follow-up scores for the EQ-5D 
and SF-6D were 0.59 (SD = 0.31) and 
0.64 (SD = 0.14), respectively. Neither 
the EQ-5D nor the SF-6D showed a 
floor effect (both 0.0%) or a ceiling ef-

Table I. Baseline patient demographic and disease characteristics. 

Variables Values (n=211)

Female (%) 143 (67.8)
Mean age, years (SD) 56.4 (12.0)
Median time since onset first Non-Raynaud symptom (P25-P75) 7.4 (3.5-12.3)a

Higher education (%>12 years) 86 (41.6)b

Currently working (%) 69 (32.7)
Married or living as married (%) 159 (75.4)
Limited disease (%) 154 (74.4)
Mean modified Rodnan Skin Score (SD; range) 6.3 (6.0; 0-37)
Mean HAQ-DI score (SD; range) 1.04 (0.73;  0.0-3.0)c

Mean EQ-5D score (SD; range) 0.64 (0.25; -0.18-1.00)d

Mean SF-6D score (SD; range) 0.65 (0.11;  0.38-1.00)e

Due to missing values: an=204, bn=207, cn=210, dn=207, en=199 

Fig. 1. Bland and Altman plot of differences between EQ-5D and SF-6D for patients with systemic 
sclerosis.
Lower line: Mean difference +1.96 SD (Value = -0.38); Upper line: Mean difference -1.96 SD (Value 
= 0.39).

Table II. Correlations [95% CI] of SF-6D an EQ-5D with physical functioning measures 
and disease-related visual analogue scales at baseline.
     
 SF-6D Hypothesis EQ-5D Hypothesis
  confirmed   confirmed

HAQ-DI -0.63 [-0.71, -0.54] Yes -0.63 [-0.71, -0.54] Yes
PGA -0.58 [-0.66, -0.48] Yes -0.62 [-0.70, -0.53] Yes
Pain VAS -0.57 [-0.65, -0.46] No -0.55 [-0.64, -0.45] No
Ulcer VAS -0.36 [-0.48, -0.23] Yes -0.30 [-0.42, -0.17] Yes
Raynaud’s VAS -0.32 [-0.44, -0.19] Yes -0.28 [-0.40, -0.15] Yes
Lung VAS -0.45 [-0.56, -0.33] No -0.38 [-0.49, -0.26] Yes
GI VAS -0.31 [-0.43, -0.18] Yes -0.32 [-0.44, -0.19] Yes
Fatigue VAS -0.63 [-0.71, -0.54] Yes -0.55 [-0.64, -0.44] Yes
Skin score -0.15 [-0.29, -0.01]* Yes - 0.13 [-0.27, 0.01]** Yes

HAQ-DI: Health Assessment Questionnaire-Disability Index; PGA: Patient Global Assessment; VAS: 
Visual Analogue Scale; GI: Gastrointestinal. All p<0.001;*p<0.05;**p>0.06.
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fect (7.7% and 0.5%, respectively) at 
baseline. Spearman’s correlation be-
tween both measures at baseline was 
r=0.74 (p<0.01), indicating a marked 
association between EQ-5D and SF-
6D utility scores. Lin’s concordance 
coefficient for baseline was 0.49 (95% 
CI = 0.42–0.56), indicating moderate 
concordance between the EQ-5D and 
SF-6D. The Bland-Altman plot (Fig. 
1) showed a mean difference of 0.003 
(95% CI = 0.024–0.030) but wide 
limits of agreement (-0.38–0.39). In 
an additional analysis, only EQ-5D 
scores <0.45 were taken into account. 
A structural bias was found for the 
lower scores on the utility measures. 
In this group (n=24), the mean differ-
ence between the EQ-5D and SF-6D 
measures was -0.44 (SD=0.14; 95% 
CI=0.38–0.50). 

Validity: construct
Correlations of the EQ-5D and SF-6D 
with physical functioning measures are 
displayed in Table II. Consistent with 
our hypotheses, a marked correlation 
was found for both utility measures 
and HAQ-DI and PGA scores, and a 
small (<0.20) correlation was found 

with skin score. Our hypotheses re-
garding a low correlation with the six 
VAS scores were confirmed for ulcers, 
Raynaud’s phenomenon and gastroin-
testinal tract. For lung symptoms, a low 
correlation was found for the EQ-5D, 
but a moderate correlation with the SF-
6D. Furthermore, pain and fatigue both 
showed a moderate to marked correla-
tion with the EQ-5D and SF-6D. There 
were no significant differences be-
tween the EQ-5D and SF-6D in corre-
lations with HAQ-DI, PGA, the 6 VAS 
scores and skin score. For the EQ-5D, 
77.8% of the a priori hypotheses were 
confirmed, and 66.7% for the SF-6D.

Validity: discrimination
Discrimination between the HAQ-DI 
and PGA categories for both utility 
measures at baseline are displayed in 
Figure 2. According to the MANOVA, 
both the EQ-5D and SF-6D were able 
to discriminate between HAQ-DI cat-
egories (F(2,203) = 41.2, p<0.001 and 
F(2,195) = 35.9, p<0.001, respective-
ly), and between PGA levels (F(2,200) 
= 53.3, p<0.001 and F(2,192) = 32.9, 
p<0.001, respectively). Post-hoc anal-
yses revealed that both measures were 

able to discriminate between all HAQ-
DI and PGA categories.

Minimally important differences 
and responsiveness
MIDs, SRMs and effect sizes for the 
three utilised anchors are displayed in 
Table III. For the minimally improved 
categories, MIDs were 0.05 for the SF-
6D and ranged from 0.05 to  0.10 for 
the EQ-5D. For the minimally deterio-
rated categories, MIDs for the SF-6D 
were -0.03 to -0.04, and ranged from 
-0.12 to -0.14 for the EQ-5D. The MIDs 
in the minimally changed groups were 
of larger magnitude than the unchanged 
groups for both measured and all three 
anchors. For the SF-6D, the mean MID 
estimate was 0.05 for the improved and 
-0.04 for the deteriorated subgroups. 
The mean MID estimate for the EQ-5D 
was 0.08 for the improved subgroups, 
and -0.13 for the deteriorated sub-
groups. The SRMs and ES for the both 
utility measures were small to moder-
ate [38]. For the SF-6D, ES and SRM 
were ranging from -0.29 to -0.41 for the 
deteriorated categories and from 0.38 to 
0.54 for the improved categories. The 
SRMs and ES for the EQ-5D ranged 
from -0.50 to -0.55 for the deteriorated 
categories and from 0.19 to 0.38 for the 
improved categories. 

Discussion
This was the first study to compare 
measurement properties of the EQ-5D 
and SF-6D utility measures, to assess 
the association and agreement between 
these measures and to estimate MIDs 
in a sample of patients with SSc. A 
marked correlation was found between 
both utility measures, indicating that 
higher scores on the EQ-5D are associ-
ated with higher scores on the SF-6D 
and vice versa. However, according to 
the results of this study, the agreement 
between the EQ-5D and SF-6D was 
moderate. Especially for lower scores 
(including about 10% of the sample), 
results showed that EQ-5D and SF-6D 
scores, in particular for patients with 
worse health status, are not reason-
ably comparable. Further investigation 
is warranted to assess whether and to 
what extent the choice for the EQ-5D 
versus SF-6D to measure utility might 

Fig. 2. Discriminative ability of the EQ-5D and SF-6D between mild, moderate and severe HAQ-DI 
and PGA levels at baseline. 
The box-plots present the median, quartiles and extreme values for the EQ-5D and SF-6D utility scores 
for each HAQ-DI and PGA category.



S-55

Utility measures in systemic sclerosis / L. Kwakkenbos et al.

have an influence on cost-utility evalu-
ations and treatment decisions.
Neither of the measures showed floor- 
and ceiling effects, the mean scores 
were comparable for both measures, 
and the EQ-5D and SF-6D were both 
able to discriminate between levels of 
disability and PGA of health. For the 
EQ-5D, 77.8% of our a priori hypoth-
eses were confirmed, whereas for the 
SF-6D this percentage was 66.7%. 
Based on our a priori cut-off (≥75% 
confirmed), our results support the con-
struct validity of the EQ-5D but not for 
the SF-6D.  In contrast to our a priori 
hypotheses, a moderate to marked cor-
relation was found with pain and fa-
tigue for both measures. However, both 
symptoms are experienced frequently 
by patients with SSc (27), and were 
found to have at least moderate impact 
on daily activities in the majority of 
patients, indicating that pain and fa-
tigue might significantly reduce health 
related quality of life in patients with 
SSc. Therefore, it might not be surpris-
ing that these symptoms are associated 
with lower utility scores in SSc, and 
our hypotheses regarding pain and fa-
tigue might have been suboptimal.
The mean MIDs for the SF-6D reflect a 
change of 6.1%–7.7% for SF-6D scores, 
well within the suggested change of 
5–10% that is generally considered a 
reasonable MID (40). The mean MIDs 
for the EQ-5D were equivalent of a 
change of 12.5–20.3%, somewhat larger 
than the suggested cut-offs (40). The ES 
and SRM for both measures were con-
sistent with analyses showing MID es-
timates for health related quality of life 

instruments ranging from 0.30 to 0.50 
SD units (41, 21). In addition, the MIDs 
for the changed groups were at least 
twice as large as the estimates in the un-
changed groups and could therefore be 
used to calculate sample sizes for clini-
cal trials involving patients with SSc, 
and in interpreting the relevance and 
importance of treatment effects (42). 
Compared with the study of Khanna et 
al. (21), the MIDs and ES for the SF-6D 
found in our sample were larger for the 
all three anchors. This could possibly 
be due to differences between samples; 
the study by Khanna et al. included 
only patients with the diffuse SSc sub-
type, who generally have a less favour-
able outcome compared to patients with 
limited SSc (45), while our sample con-
sisted mainly (approximately 75%) of 
patients with limited SSc. Furthermore, 
mean disease duration of the sample by 
Khanna et al. was shorter than that of 
the sample in the present study. Since 
the mean SF-6D score in both samples 
was similar (0.64 versus 0.65), this in-
dicates that the sample of Khanna et al. 
included patients with a worse disease 
progression, which might be reflected 
in smaller improvements that are per-
ceived as important by patients.
There are some limitations of the pre-
sent study that should be taken into 
account when interpreting our results. 
First, comparisons between the meas-
ures were relative; there was no external 
standard to compare with, such as phy-
sician-rated disease severity. Further-
more, we did not differentiate between 
baseline levels of health status while as-
sessing MIDs, assuming that minimally 

important change values are equal for 
patients with relatively mild and worse 
disease status. The small numbers of 
patients per subgroup did not allow us 
to differentiate among levels of health 
status. In addition, the MIDs for both 
utility measures found in this study 
were relatively small, and compared 
with recently published standard errors 
of measurements (SEM) (43), the MIDs 
found in the present study were of simi-
lar magnitude or smaller, indicating that 
the EQ-5D and SF-6D might not be ap-
propriate for individual patient moni-
toring. Since SEM also varies across 
the range of health, notably EQ-5D and 
SF-6D scores, more research is needed 
to assess how the MIDs and the SEM 
are linked in patients with SSc (44). Fi-
nally, test-retest reliability for the EQ-
5D and SF-6D was not assessed in the 
present study. In the study of Khanna 
et al. (21), the test-retest reliability of 
the SF-6D was found to be excellent. 
In future studies, assessing both util-
ity measures twice in a narrower time-
frame contributes to the comparability 
of the stability over time. 

Conclusion
The present study is the first to compare 
measurement properties and MIDs of 
two widely used utility measures, nota-
bly the EQ-5D and SF-6D, in patients 
with SSc. Measurement properties 
were generally acceptable and simi-
lar for both measures. Although there 
was a marked correlation between the 
measures, the moderate agreement im-
plies that caution is needed when inter-
preting and comparing results that are 

Table III. Minimal important differences and responsiveness (SRM and ES) of the EQ-5D and SF-6D measures.
  
 SF6D EQ5D

Anchor na MID [95%CI] SRM ES MID [95%CI] SRM ES

GRoC (somewhat worse) 49 -0.03 [-0.06, 0.00] -0.34 -0.29 -0.12 [-0.18, -0.05] -0.53 -0.53
GRoC (unchanged) 87 -0.01 [-0.03, 0.01] -0.14 -0.12 -0.01 [-0.05, 0.04] -0.04 -0.04
GRoC (somewhat better) 24 0.05 [0.00, 0.09] 0.44 0.38 0.05 [-0.04, 0.14] 0.26 0.19
HAQ-DI (≥0.22 worse) 63 -0.04 [-0.07, -0.02] -0.41 -0.35 -0.14 [-0.20, -0.07] -0.55 -0.52
HAQ-DI (unchanged) 95 -0.01 [-0.03, 0.00] -0.16 -0.11 -0.04 [-0.08, 0.00] -0.20 -0.15
HAQ-DI (≥0.22 better) 38 0.05 [0.01, 0.09] 0.45 0.54 0.10 [0.01, 0.18] 0.38 0.29
HAQ-DI (≥0.14 worse) 68 -0.04 [-0.06, -0.01] -0.39 -0.33 -0.13 [-0.20, -0.07] -0.53 -0.50
HAQ-DI (unchanged) 84 -0.02 [-0.04, 0.00] -0.20 -0.14 -0.04 [-0.08, 0.00] -0.20 -0.15
HAQ-DI (≥0.14 better) 42 0.05 [0.02, 0.09] 0.45 0.53 0.08 [0.01, 0.16] 0.35 0.27

GRoC: Global rating or change; HAQ-DI: Health Assessment Questionnaire-Disability Index;  MID: Minimal important difference; ES: D/SDbaseline; SRM: 
D/SDdifference. aCalculations based on mimimum number of imputations.
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obtained with the EQ-5D and SF-6D. 
Results from the present study suggest 
that scores of the EQ-5D and SF-6D are 
not reasonably comparable, in particu-
lar for patients with low utility scores. 
The MID estimates we provided can be 
used to calculate sample sizes for clini-
cal trials and guide the interpretation of 
results, in particular when examining 
the usefulness of a clinical intervention 
for SSc patients.
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