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Abstract

Objectives The objective of this study was to compare the
performance of the 5-level EuroQol 5-dimension (EQ-5D-
5L) and the Short Form 6-dimension (SF-6D) instruments
in assessing patients with end-stage renal disease (ESRD)
in Singapore.

Methods In a cross-sectional study, ESRD patients
attending a tertiary hospital were interviewed using a bat-
tery of questionnaires including the EQ-5D-5L, the kidney
disease quality of life instrument (KDQOL-36), and ques-
tions assessing dialysis history and socio-demographic
characteristics. We reviewed patients’ medical records for
their clinical information. We assessed the construct
validity of the EQ-5D-5L and SF-6D index scores and
compared their ability to distinguish between patients dif-
fering in health status and the magnitude of between-group
difference they quantified.

Results  One hundred and fifty ESRD patients on dialysis
(mean age, 60.1 years; female, 48.7 %) participated in the
study. Both EQ-5D-5L and SF-6D demonstrated satisfac-
tory known-groups validity; the EQ-5D-5L was more
sensitive to differences in clinical outcomes and the SF-6D
was more sensitive to differences in health outcomes
measured by KDQOL scales. The intraclass correlation
coefficient between the measures was 0.36. The differences
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in the EQ-5D-5L index score for patients in better and
worse health status were greater than those measured by
the SF-6D index score.

Conclusions Both EQ-5D-5L and SF-6D are valid
instruments for assessing ESRD patients. However, the two
preference-based measures cannot be used interchangeably
and it appears that EQ-5D-5L would lead to more favorable
cost-effectiveness results than SF-6D if they are used in
economic evaluations of interventions for ESRD.
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Abbreviations

HRQOL Health-related quality of life

ESRD End-stage renal disease

QALY Quality-adjusted life year

HD Hemodialysis

PD Peritoneal dialysis

EQ-5D EuroQol group’s 5-dimension questionnaire

EQ-5D-5L  5-Level EuroQol group’s 5-dimension
questionnaire

EQ-5D-3L  3-Level EuroQol group’s 5-dimension
questionnaire

SF-6D Short Form 6-dimension questionnaire

KDQOL-36 36-Item Kidney Disease Quality of Life
questionnaire

CCI Charlson comorbidity index

SF-12 12-Item Short-Form health survey

ICC Intraclass correlation coefficient

RE Relative efficiency

ANOVA Analysis of variance

ICER Incremental cost-effectiveness ratio
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Introduction

Given the limited health resources, cost—utility analysis is
increasingly used to inform decisions on whether to adopt
new but expensive health-care interventions. Preference-
based health-related quality of life (HRQOL) measures are
commonly used to generate quality-of-life weights for
calculating quality-adjusted life years (QALYs) in such
analysis.

The EuroQol 5-dimension (EQ-5D) [1] and the Short
Form 6-dimension (SF-6D) [2] are widely used prefer-
ence-based HRQOL instruments. Both instruments
describe a respondent’s health status using a multi-attri-
bute health-state classification system and produce a
utility value from a scale anchored by O (death) and 1
(full health) for the respondent. However, the EQ-5D and
SF-6D exhibited important differences when used in
empirical studies. First, the health utility measured by the
EQ-5D was generally lower than that measured by the
SF-6D [3-5]. Second, the two instruments showed dif-
ferential sensitivity to difference in health status. The EQ-
5D was more efficient in detecting group differences than
SF-6D in a Spanish general population sample [6]; on the
other hand, the SF-6D showed greater discriminatory
power than EQ-5D in two general population samples [7,
8], hearing-impaired adults [9], and liver transplant
patients [10].

The EQ-5D and SF-6D have been used in patients
with end-stage renal disease (ESRD) [11-14] and one
study assessing the validity of the two measures in he-
modialysis (HD) patients found that they performed
similarly except that the incompletion rate was lower for
EQ-5D [13]. However, the sensitivity of these two
instruments and the impact of different index scores on
health utility estimates in patients with ESRD were not
formally assessed; hence, which one of the two instru-
ments is more suitable for use in this population is
unknown. In addition, all previous studies used the
3-level EQ-5D (EQ-5D-3L), which is susceptible to poor
discriminative power [15, 16] and ceiling effects [17].
The new 5-level EQ-5D (EQ-5D-5L) has been developed
[18] and shown to have better sensitivity and fewer
ceiling effects than the EQ-5D-3L in both cancer
patients and a general population sample [19-21]. So we
were interested in investigating the measurement prop-
erties of the EQ-5D-5L in assessing ESRD patients.
Therefore, the objective of the present study was to
assess the psychometric properties of the EQ-5D-5L and
SF-6D instruments in patients with ESRD in terms of
agreement, construct validity, and sensitivity.
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Methods
Patients

A consecutive sample of patients with ESRD was recruited
while they were awaiting routine consultation or under-
going HD in the dialysis centre of National University
Hospital, a tertiary referral hospital in Singapore, from
June 2012 to May 2013. Inclusion criteria were: (1) a
diagnosis of ESRD; (2) on HD or peritoneal dialysis (PD)
for at least 3 months; (3) ability to communicate in English
or Chinese; and (4) well enough to be interviewed. After
providing written consent, each patient was interviewed by
a trained interviewer using a standardized questionnaire
(available in identical English or Chinese version) includ-
ing the EQ-5D-5L self-report questionnaire (EQ-5D-5L),
the 36-item Kidney Disease Quality of Life questionnaire
(KDQOL-36), and questions assessing socio-demographic
characteristics. Clinical data such as co-morbidity [mea-
sured as Charlson comorbidity index (CCI)], blood hemo-
globin level, and dialysis adequacy [measured as Kt/V (K:
dialyzer clearance of urea, t: dialysis time, V: volume of
distribution of urea)] was obtained from patients’ case
notes. CCI is an age-adjusted index score of number and
severity of co-morbidities proven to prognosticate for
mortality in ESRD [22], with higher scores indicating the
presence of multiple and/or advanced stage(s) of various
medical condition(s).

Instruments and measures
EQ-5D-5L

The EQ-5D-5L self-report questionnaire has five items
(mobility, self-care, usual activities, pain/discomfort, and
anxiety/depression) [23], with five descriptive levels for
each item. The five levels in the EQ-5D-5L include “no
problems”, “slight problems”, “moderate problems”, and
“severe problems” for all five items, and “unable to do”
for mobility, self-care, and usual activities or “extreme
problems” for pain/discomfort and anxiety/depression.
Respondents choose one level for each item to describe
their health status on the day of interview. Responses to the
five EQ-5D items define a health state for which an index
score can be generated to indicate its value to the general
public. The index score is anchored by O (death) and 1 (full
health), with higher scores corresponding to higher utility.
The English and Chinese versions of the EQ-5D-5L have
been validated for use in Singapore [24, 25]. In this study,
the EQ-5D-5L index scores were calculated using a
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mapping (“crosswalk™) function [26] to reflect the values
of the described health states to the general UK population
as no other EQ-5D-5L value set was available at the time of
this study [1].

KDQOL-36

The KDQOL-36 [27] is a commonly used kidney disease-
specific HRQOL instrument. It comprises the 12-item
Short-Form Health Survey (SF-12) and three scales tar-
geting kidney disease and dialysis: symptoms/problems (12
items), effects of kidney disease on daily life (8 items), and
burden of kidney disease (4 items). Scores of these three
kidney scales were calculated using disease-specific
KDQOL items, ranging from 0 to 100, with higher scores
indicating better perceived health. The English version of
the KDQOL-36 has been validated in Singaporean HD
patients [28]. The KDQOL-36 was scored using the rec-
ommended algorithm (available from: www.gim.med.ucla.
edu/kdqol).

SF-12 based SF-6D index

The SF-6D is a multi-attribute health classification system
consisting of six domains: physical functioning, role limi-
tation, social functioning, pain, mental health, and vitality,
with 2-6 levels for each domain. Responses to seven of the
SF-12 items can be mapped to health states defined by the
SF-6D classification system and the utility-based SF-6D
index score can be generated [29]. The SF-6D index score
derived from the SF-12 reflects the health preferences of
the UK general population, ranging from 0.29 (the worse
possible health state) to 1.00 (full health) [29]. Both Eng-
lish and Chinese versions of the SF-6D have been validated
in Singapore [30].

Statistical analysis

Continuous variables were presented as means and stan-
dard deviations (SD), while categorical variables were
shown as frequencies and proportions. For EQ-5D-5L and
SF-6D index scores, we reported the distributions of scores
and the mean (SD) and median, minimum, maximum, and
the percentage of respondents with the minimum/maxi-
mum scores. Agreement between the EQ-5D-5L and SF-
6D scores was examined by calculating the intraclass
correlation coefficient (ICC) and using a Bland-Altman
plot [31]. An ICC > 0.7 suggests an acceptable level of
agreement [32].

Convergent construct validity was investigated by
examining the correlation between the EQ-5D-5L and the
SF-6D utility scores using Pearson’s correlation coefficient
(r). We expected the two different utility scores to show a

strong correlation (r > 0.5) [3, 10, 33], in support of the
construct validity. Known-groups validity was accessed by
testing the a priori hypothesis that the utility scores would
be higher in patients in better health status [7, 12, 34] than
those in worse health. The study sample was dichotomized
into subgroups in better and worse health status according
patients’ co-morbidity (indicated by CCI), hemoglobin
level, dialysis adequacy (indicated by Kt/V), and KDQOL-
36 kidney disease-specific scale scores. We used mean as
the cut-off value for all the variables except for Kt/V. The
cut-off values for Kt/V were defined separately for HD and
PD patients. The sensitivity to detect differences in known
groups was assessed using the “relative efficiency (RE)”
statistic and effect size (Cohen’s d). The RE statistic is
defined as the ratio of F statistics in the analysis of variance
(ANOVA) tests of the differences in scores between
patients who have “better” health and those who have
“worse” health [32]. For each pair of known groups, we
used the F statistic of the EQ-5D-5L index as the reference
(RE = 1) to calculate the RE value of the SF-6D index. As
higher F-statistic values correspond to higher statistical
significance, the instrument with a higher RE value would
be considered as more efficient or discriminative than its
comparator. The effect size was calculated using the dif-
ference in mean scores divided by the pooled SD [35]. We
used the threshold values of 0.2, 0.5, and 0.8 to define
small, moderate, or large effect size, respectively [35].
Differences in the mean scores of the EQ-5D-5L and SF-
6D between the groups known to differ in health status
were also compared.

All statistical analyses were performed using STATA
(release 11.2; Stata Corp, College Station, TX, USA) sta-
tistical software, with p < 0.05 being considered
significant.

Results
Characteristics of patients and the HRQOL scores

A total of 150 patients with ESRD and on dialysis partic-
ipated in this study, including 75 on HD and 75 on PD.
Demographic and clinical characteristics are shown in
Table 1. Patients’ mean age was 60.1 years; nearly half of
them had a CCI > 5 (47.3 %). The mean duration of
dialysis, either HD or PD, was 5.65 years. The range of the
dialysis adequacy (i.e., Kt/V) in HD and PD patients was
0.68-2.30/dialysis and 0.38-4.58/week, respectively, and
the mean hemoglobin level was 11.2 g/dl.

Distributions of the EQ-5D-5L and SF-6D are displayed
in Table 2. The EQ-5D-5L score ranged from —0.59 to 1,
with 27.3 % of subjects reported perfect health. In contrast,
the SF-6D score ranged from 0.37 to 1, with 2.7 % of
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respondents scoring the highest value. The EQ-5D-5L was
skewed towards perfect health, whereas the distribution of
SF-6D was normal (Fig. 1). Although the mean scores for
the EQ-5D-5L (0.68) and the SF-6D (0.70) were similar,
the ICC between the EQ-5D-5L and the SF-6D utility
scores was 0.36. The Bland-Altman plot demonstrated

Table 1 Patients’ characteristics

Characteristics Total, n = 150
Age (year), mean (SD) 60.1 (11.6)
Gender, n (%)

Female 73 (48.7)

Male 77(51.3)
Marital status, n (%)

Single 20 (13.3)

Married 110 (73.3)

Widowed/divorced/separated 20 (13.4)
Ethnicity, n (%)

Chinese 106 (70.7)

Malay 33 (22.0)

Indian 8 (5.3)

Others 3 (2.0
Educational level, n (%)

No formal/primary 69 (46.0)

Secondary/post-secondary 57 (38.0)

Tertiary/above 24 (16.0)
Working status, n (%)

Working 27 (18.0)

Not working 54 (36.0)

Retired 69 (46.0)
Living status, n (%)

Alone 14 (9.3)

With family members 133 (88.7)

In nursing home 3 (2.0
Length on dialysis (year), mean (SD) 5.65 (5.58)
Co-morbidity, n (%)

CClI<5 79 (52.7)

CCI>>5 71 (47.3)
Hemoglobin level (g/dl), mean (SD) 11.2 (1.8)
Kt/V, mean (SD)

Hemodialysis (HD) 1.43 (0.26)

Peritoneal dialysis (PD) 2.35 (0.75)

CCI Charlson comorbidity index, SD standard deviation

wide limits of agreement interval (i.e., 1.21) and the EQ-
5D-5L scores were systemically lower than the SF-6D in
subjects with lower utility scores (Fig. 2).

Construct validity

Pearson’s correlation coefficient between the EQ-5D-5L
and the SF-6D was 0.53, indicating a strong correlation. As
expected, patients with less co-morbidity (CCI < 5),
higher hemoglobin level (>11 g/dl), or higher Kt/V (HD:
>1.45/dialysis; PD: >2.35/week) had higher mean EQ-5D-
5L and SF-6D scores than patients with more co-morbidity,
lower hemoglobin level, or lower dialysis adequacy
although statistical significance was not achieved in some
of the comparisons (Table 3). Both the EQ-5D-5L and SF-
6D indices differentiated between subjects with different
KDQOL-36 kidney disease-specific scale scores; the mean
EQ-5D-5L and SF-6D scores were higher for the patients
with higher scale scores, which was in line with expecta-
tions (Table 3).

Sensitivity

Using the EQ-5D-5L index as the reference, the RE values
of the SF-6D were more than 1 for comparison of known
groups defined by hemoglobin level and the three KDQOL-
36 kidney disease-specific scales, while the RE values were
less than 1 in the known group comparisons of patients
with differing CCI and Kt/V levels (Table 3). The effect
sizes showed the same trend in the relative sensitivity of
the two instruments (Table 3).

The EQ-5D-5L (range, 0.03-0.23) showed greater dif-
ferences in utility between the known groups than the SF-
6D (range, 0.002-0.12) (Table 3). For example, the dif-
ferences in the mean scores of the EQ-5D-5L and SF-6D
for patients with fewer dialysis-related symptoms and those
with more symptoms were 0.23 and 0.12, respectively
(Table 3).

Discussion

In this study, we found that the preference-based EQ-5D-
SL and SF-6D instruments were both valid in patients
with ESRD but the two utility measures were sensitive
to different outcomes, were not interchangeable, and

Table 2 Descriptive statistics

- Scale n Mean (SD) Median Min % patients on Max % patients at
of EQ-5D-5L and SF-6D utility “foor” “ceiling”
scores (worst health score) (best health score)
EQ-5D-5L 150 0.68 (0.36) 0.81 —-0.59 0.7 1 27.3
SF-6D 150 0.70 (0.14) 0.70 037 0.7 1 2.7

SD Standard deviation

@ Springer
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gave different estimates for utility differences between
groups of patients. These findings highlighted the impor-
tance of in-depth investigation of different preference-
based HRQOL instruments in the outcomes research of
ESRD.

Both measures demonstrated known-groups validity as
the mean utility scores differed in the expected directions
between subgroups of patients in better and worse health
status. Correlation between the EQ-5D-5L and the SF-6D
was strong (>0.5), similar to that found in previous
studies of HD patients [13] and other patient groups [3,
10, 36]. Moreover, similar to previous studies [4, 7, 37],
agreement between the EQ-5D-5L and SF-6D scores was
poor and the EQ-5D-5L tended to generate lower scores
than the SF-6D for subgroups with poorer health, sug-
gesting that the two index scores cannot be used
interchangeably.

Average Utility Score by SF-6D and EQ-5D-5L

Overall, both instruments were able to discriminate
between different patient groups. The SF-6D was superior
to the EQ-5D-5L in differentiating patients with different
levels of self-reported health outcomes measured using the
KDQOL-36 scales while the EQ-5D-5L was more sensitive
to clinical outcomes, such as comorbid conditions and
Kt/V.

The greater sensitivity of the SF-6D compared to EQ-
5D-5L to kidney disease-related HRQOL could be due to
two reasons. First, the recall period of the SF-12 items that
SF-6D was based on (“last 4 weeks”) and the KDQOL
items is identical, while the EQ-5D-5L items assess the
health problems on the day of the survey (“today”). Sec-
ond, the SF-12 was administered as a component of the
KDQOL-36 instrument in the study, which means the
responses to the SF-12 items and kidney disease items
could be more strongly correlated due to context effect or
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Table 3 Known-groups validity and sensitivity of EQ-5D-5L and

SF-6D
Grouping variable n Mean (SD)
EQ-5D-5L SF-6D
Co-morbidity
CCI>5 71 0.58 (0.41) 0.69 (0.14)
CCI<5 79 0.78 (0.29)*** 0.71 (0.14)
Mean difference 0.20 0.02
RE 1 0.07
Effect size 0.554 0.145
Hemoglobin (g/dl)
<11 74 0.63 (0.37) 0.67 (0.12)
>11 69 0.73 (0.36) 0.73 (0.15)**
Mean difference 0.10 0.06
RE 1 2.50
Effect size 0.277 0.437
Dialysis adequacy (Kt/V)
Low 72 0.63 (0.39) 0.691 (0.14)
High 45 0.72 (0.30) 0.693 (0.13)
Mean difference 0.09 0.002
RE 1 0.005
Effect size 0.262 0.017
Disease-targeted scales of KDQOL-36*
Symptoms
<80 55 0.55 (0.39) 0.63 (0.14)
>80 94 0.78 (0.30)*** 0.75 (0.12)%**
Mean difference 0.23 0.12
RE 1 2.02
Effect size 0.675 0.959
Effects
<76 65 0.59 (0.40) 0.64 (0.13)
>76 85 0.76 (0.31)** 0.74 (0.13)***
Mean difference 0.17 0.10
RE 1 2.45
Effect size 0.487 0.763
Burden
<43 79 0.67 (0.36) 0.66 (0.12)
>43 71 0.70 (0.36) 0.75 (0.14)***
Mean difference 0.03 0.09
RE 1 36.88
Effect size 0.107 0.651

SD Standard deviation, CCI Charlson comorbidity index, RE Relative

efficiency

* p <0.05, ** p <0.0l, *¥* p <0.001 (¢ tests of the difference

between known groups)

I Cut-off values are median scores

order effect [32]. Hence, the better sensitivity of SF-6D
observed in this study should be interpreted with caution.

The greater sensitivity of EQ-5D-5L than the SF-6D to
clinical outcomes was consistent with the finding from a
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cross-sectional study of the general Spanish population [6].
However, findings from studies of England and US general
populations [7, 8] and hearing-impaired adults and liver
transplant patients [9, 10] showed that the SF-6D derived
from the SF-36 was more discriminative than EQ-5D.
There are two possible reasons for these seemingly con-
tradicting findings. First, the sensitivity of the EQ-5D-5L
and the SF-6D instruments may be population-specific.
Because of the differences in levels and dimensions, it is
possible that one measure is more sensitive than the other
in one population but less sensitive in another population.
Second, as the study of the general Spanish population [6],
our study used the SF-12 derived SF-6D, which has been
found to have inferior discriminative power as compared to
SF-36-derived SF-6D [8].

The greater differences between ESRD patients in dif-
fering health shown by the EQ-5D-5L as compared to the
SF-6D in our study was consistent with results from pre-
vious cross-sectional studies of other patient groups [4, 38,
39]. Moreover, the EQ-5D also exhibited greater utility
gains than the SF-6D in longitudinal studies [37, 40, 41].
These results suggested that the use of the EQ-5D instru-
ment, as opposed to the SF-6D instrument, in cost-utility
analysis may lead to more favorable estimates of (incre-
mental) effects and therefore more attractive incremental
cost-effectiveness ratios (ICERs) and greater chances of
adopting more expensive but also more effective treatment
alternatives [42, 43]. So choice between the two prefer-
ence-based HRQOL instruments for economic evaluations
should be carefully justified, as it may have an important
impact on the decision making based on the results of such
evaluations.

One possible reason for this difference is that the full
score range of EQ-5D-5L scores (i.e., 1.59) is more than
double of that of the SF-6D (i.e., 0.71). A previous study
found that utility measures using a narrower scale range
were more likely to result in smaller magnitude of differ-
ences in health utility [44]. In our study, the greater dif-
ference in utility scores between the known groups
according to the EQ-5D-5L as compared to SF-6D was
mainly because the EQ-5D-5L scores were much lower
than the SF-6D scores for the worse groups, suggesting that
the SF-6D might have overestimated very poor health
status due to its relatively high lower limit of scale. Indeed,
previous studies found that the SF-6D produced higher
utility estimates than the EQ-5D in patients with inflam-
matory arthritis [40, 45]. Therefore, the EQ-5D-5L might
be more suitable than the SF-6D for studying patients in
very poor health status.

Our results need to be interpreted in light of several study
limitations. First, the EQ-5D-5L was scored using a
“crosswalk” method in which the EQ-5D-5L health states
are mapped to the EQ-5D-3L values [46]. EQ-5D-5L utility
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values directly elicited from the general population, which
may be available soon, might exhibit different results.
Second, our findings may not be generalizable to the EQ-
5D-3L since the EQ-5D-5L was found to be more sensitive
than the EQ-5D-3L in previous studies [19-21]. Last, we
were not able to assess the sensitivity of the two instruments
to change in health status in this cross-sectional study.

In conclusion, both the EQ-5D-5L and the SF-6D are
valid and sensitive health utility measures for assessing
ESRD patients. However, it appears that the EQ-5D-5L
would lead to more favorable cost-effectiveness results
than the SF-6D when they are used to quantify health
benefits in economic evaluations.

Acknowledgments This study was supported by the National
University Health System (NUHS) Cross Department Collaborative
Grant.

References

1. Dolan, P.: Modeling valuations for EuroQol health states. Med.
Care 35(11), 1095-1108 (1997)

2. Brazier, J., Roberts, J., Deverill, M.: The estimation of a pref-
erence-based measure of health from the SF-36. J. Health Econ.
21(2), 271-292 (2002)

3. Conner-Spady, B., Suarez-Almazor, M.E.: Variation in the esti-
mation of quality-adjusted life-years by different preference-
based instruments. Med. Care 41(7), 791-801 (2003). doi:10.
1097/01.MLR.0000068537.83456.36

4. Xie, F., Li, S.C,, Luo, N., Lo, N.N., Yeo, S.J., Yang, K.Y., Fong,
K.Y., Thumboo, J.: Comparison of the EuroQol and short form
6D in Singapore multiethnic Asian knee osteoarthritis patients
scheduled for total knee replacement. Arthr. Rheum. 57(6),
1043-1049 (2007). doi:10.1002/art.22883

5. Brazier, J., Roberts, J., Tsuchiya, A., Busschbach, J.: A com-
parison of the EQ-5D and SF-6D across seven patient groups.
Health Econ. 13(9), 873-884 (2004). doi:10.1002/hec.866

6. Cunillera, O., Tresserras, R., Rajmil, L., Vilagut, G., Brugulat, P.,
Herdman, M., Mompart, A., Medina, A., Pardo, Y., Alonso, J.,
Brazier, J., Ferrer, M.: Discriminative capacity of the EQ-5D, SF-
6D, and SF-12 as measures of health status in population health
survey. Qual. Life Res. 19(6), 853-864 (2010). doi:10.1007/
s11136-010-9639-z

7. Petrou, S., Hockley, C.: An investigation into the empirical
validity of the EQ-5D and SF-6D based on hypothetical prefer-
ences in a general population. Health Econ. 14(11), 1169-1189
(2005). doi:10.1002/hec.1006

8. Luo, N., Wang, P., Fu, AZ., Johnson, J.A., Coons, S.J.: Preference-
based SF-6D scores derived from the SF-36 and SF-12 have different
discriminative power in a population health survey. Med. Care 50(7),
627-632 (2012). doi:10.1097/MLR.0b013e31824d7471

9. Barton, G.R., Bankart, J., Davis, A.C., Summerfield, Q.A.:
Comparing utility scores before and after hearing-aid provision :
results according to the EQ-5D, HUI3 and SF-6D. Appl. Health
Econ. Health Policy 3(2), 103—105 (2004)

10. Longworth, L., Bryan, S.: An empirical comparison of EQ-5D
and SF-6D in liver transplant patients. Health Econ. 12(12),
1061-1067 (2003). doi:10.1002/hec.787

11. Lee, A.J., Morgan, C.L., Conway, P., Currie, C.J.: Characterisa-
tion and comparison of health-related quality of life for patients

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

with renal failure. Curr. Med. Res. Opin. 21(11), 1777-1783
(2005). doi:10.1185/030079905X65277

Manns, B.J., Johnson, J.A., Taub, K., Mortis, G., Ghali, W.A.,
Donaldson, C.: Dialysis adequacy and health related quality of
life in hemodialysis patients. ASAIO J. 48(5), 565-569 (2002)
Gerard, K., Nicholson, T., Mullee, M., Mehta, R., Roderick, P.:
EQ-5D versus SF-6D in an older, chronically Ill patient group.
Appl. Health Econ. Health Policy 3(2), 91-102 (2004)

Rajan, M., Lai, K.C., Tseng, C.L., Qian, S., Selim, A., Kazis, L.,
Pogach, L., Sinha, A.: Estimating utilities for chronic kidney
disease, using SF-36 and SF-12-based measures: challenges in a
population of veterans with diabetes. Qual. Life Res. 22(1),
53-64 (2013). doi:10.1007/s11136-012-0139-1

Janssen, MLF., Birnie, E., Bonsel, G.J.: Quantification of the level
descriptors for the standard EQ-5D three-level system and a five-
level version according to two methods. Qual. Life Res. 17(3),
463-473 (2008). doi:10.1007/s11136-008-9318-5

Janssen, MLF., Birnie, E., Haagsma, J.A., Bonsel, G.J.: Compar-
ing the standard EQ-5D three-level system with a five-level
version. Value Health 11(2), 275-284 (2008). doi:10.1111/j.
1524-4733.2007.00230.x

Sullivan, P.W., Ghushchyan, V.: Preference-based EQ-5D index
scores for chronic conditions in the United States. Med. Decis.
Mak 26(4), 410-420 (2006). doi:10.1177/0272989X06290495
Herdman, M., Gudex, C., Lloyd, A., Janssen, M., Kind, P., Parkin,
D., Bonsel, G., Badia, X.: Development and preliminary testing of
the new five-level version of EQ-5D (EQ-5D-5L). Qual. Life Res.
20(10), 1727-1736 (2011). doi:10.1007/s11136-011-9903-x
Pickard, A.S., De Leon, M.C., Kohlmann, T., Cella, D., Rosen-
bloom, S.: Psychometric comparison of the standard EQ-5D to a
5 level version in cancer patients. Med. Care 45(3), 259-263
(2007). doi:10.1097/01.mlr.0000254515.63841.81

Kim, S.H., Kim, HJ., Lee, S.I., Jo, M.W.: Comparing the psy-
chometric properties of the EQ-5D-3L and EQ-5D-5L in cancer
patients in Korea. Qual. Life Res. 21(6), 1065-1073 (2012).
doi:10.1007/s11136-011-0018-1

Agborsangaya, C.B., Lahtinen, M., Cooke, T., Johnson, J.A.:
Comparing the EQ-5D 3L and 5L: measurement properties and
association with chronic conditions and multimorbidity in the
general population. Health Qual. Life Outcomes 12, 74 (2014).
doi:10.1186/1477-7525-12-74

Di Iorio, B., Cillo, N., Cirillo, M., De Santo, N.G.: Charlson
Comorbidity Index is a predictor of outcomes in incident he-
modialysis patients and correlates with phase angle and hospi-
talization. Int. J. Artif. Organs 27(4), 330-336 (2004)

Rabin, R., de Charro, F.: EQ-5D: a measure of health status from
the EuroQol group. Ann. Med. 33(5), 337-343 (2001). doi:10.
3109/07853890109002087

Lee, C.F.,Nan, L., Ng, R., Wong, N.S., Yap, Y.S., Lo, S.K,, Chia,
WK, Yee, A., Krishna, L., Wong, C., Goh, C., Cheung, Y.B.:
Comparison of the measurement properties between a short and
generic instrument, the 5-level EuroQoL Group’s 5-dimension
(EQ-5D-5L) questionnaire, and a longer and disease-specific
instrument, the Functional Assessment Of Cancer Therapy—
Breast (FACT-B), in Asian breast cancer patients. Qual. Life Res.
22(7), 1745-1751 (2012)

Wong, K.Y., How, H.C., Thumboo J., Shen, L., Tay, E.G., Luo,
N.: Testing the equivalence of the label wording for EQ-5D-5L
responses options across different languages in Singapore. Paper
presented at the ISPOR 5th Asia-Pacific conference, Taipei
International Convention Center, Taipei, Taiwan, 2—4 Sept 2012
van Hout, B., Janssen, M.F., Feng, Y.S., Kohlmann, T., Buss-
chbach, J., Golicki, D., Lloyd, A., Scalone, L., Kind, P., Pickard,
A.S.: Interim scoring for the EQ-5D-5L: mapping the EQ-5D-5L
to EQ-5D-3L value sets. Value Health 15(5), 708-715 (2012).
doi:10.1016/j.jval.2012.02.008

@ Springer


http://dx.doi.org/10.1097/01.MLR.0000068537.83456.36
http://dx.doi.org/10.1097/01.MLR.0000068537.83456.36
http://dx.doi.org/10.1002/art.22883
http://dx.doi.org/10.1002/hec.866
http://dx.doi.org/10.1007/s11136-010-9639-z
http://dx.doi.org/10.1007/s11136-010-9639-z
http://dx.doi.org/10.1002/hec.1006
http://dx.doi.org/10.1097/MLR.0b013e31824d7471
http://dx.doi.org/10.1002/hec.787
http://dx.doi.org/10.1185/030079905X65277
http://dx.doi.org/10.1007/s11136-012-0139-1
http://dx.doi.org/10.1007/s11136-008-9318-5
http://dx.doi.org/10.1111/j.1524-4733.2007.00230.x
http://dx.doi.org/10.1111/j.1524-4733.2007.00230.x
http://dx.doi.org/10.1177/0272989X06290495
http://dx.doi.org/10.1007/s11136-011-9903-x
http://dx.doi.org/10.1097/01.mlr.0000254515.63841.81
http://dx.doi.org/10.1007/s11136-011-0018-1
http://dx.doi.org/10.1186/1477-7525-12-74
http://dx.doi.org/10.3109/07853890109002087
http://dx.doi.org/10.3109/07853890109002087
http://dx.doi.org/10.1016/j.jval.2012.02.008

1026

F. Yang et al.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Kalantar-Zadeh, K., Unruh, M.: Health related quality of life in
patients with chronic kidney disease. Int. Urol. Nephrol. 37(2),
367-378 (2005). doi:10.1007/s11255-004-0012-4

Yang, F., Wang, V.W., Joshi, V.D., Lau, T.W., Luo, N.: Vali-
dation of the English version of the Kidney Disease Quality of
Life questionnaire (KDQOL-36) in haemodialysis patients in
Singapore. Patient 6(2), 135-141 (2013). doi:10.1007/s40271-
013-0015-2

Brazier, J.E., Roberts, J.: The estimation of a preference-based
measure of health from the SF-12. Med. Care 42(9), 851-859
(2004)

Wee, H.L., Cheung, Y.B., Fong, K.Y., Luo, N., Machin, D.,
Thumboo, J.: Are English- and Chinese-language versions of the
SF-6D equivalent? A comparison from a population-based study.
Clin. Ther. 26(7), 1137-1148 (2004)

Bland, J.M., Altman, D.G.: Statistical methods for assessing
agreement between two methods of clinical measurement. Lancet
1(8476), 307-310 (1986)

Fayers, Peter M., M, D.: Quality of Life: The Assessment,
Analysis and Interpretation of Patient-Reported Outcomes, 2nd
edn. John Wiley & Sons Ltd, England (2007)

Luo, N., Johnson, J.A., Shaw, J.W., Feeny, D., Coons, S.J.: Self-
reported health status of the general adult U.S. population as
assessed by the EQ-5D and health utilities index. Med. Care
43(11), 1078-1086 (2005)

Molsted, S., Prescott, L., Heaf, J., Eidemak, 1.: Assessment and
clinical aspects of health-related quality of life in dialysis patients
and patients with chronic kidney disease. Nephron. Clin. Pract.
106(1), C24-C33 (2007). doi:10.1159/000101481

Cohen, J.: Statistical Power Analysis for the Behavioral Sciences,
2nd edn. Lawrence Erlbaum Associates, Hillsdale (1988)
Hawthorne, G., Richardson, J., Day, N.A.: A comparison of the
Assessment of Quality of Life (AQoL) with four other generic
utility instruments. Ann. Med. 33(5), 358-370 (2001)

van Stel, H.F., Buskens, E.: Comparison of the SF-6D and the
EQ-5D in patients with coronary heart disease. Health Qual. Life
Outcomes 4, 20 (2006). doi:10.1186/1477-7525-4-20

@ Springer

38.

39.

40.

41.

42.

43.

44.

45.

46.

Sorensen, J., Linde, L., Ostergaard, M., Hetland, M.L.: Quality-
adjusted life expectancies in patients with rheumatoid arthritis—
comparison of index scores from EQ-5D, 15D, and SF-6D. Value
Health 15(2), 334-339 (2012). doi:10.1016/j.jval.2011.09.010
Obradovic, M., Lal, A., Liedgens, H.: Validity and responsive-
ness of EuroQol-5 dimension (EQ-5D) versus Short Form-6
dimension (SF-6D) questionnaire in chronic pain. Health Qual.
Life Outcomes 11, 110 (2013). doi:10.1186/1477-7525-11-110
Barton, G.R., Sach, T.H., Avery, A.J., Doherty, M., Jenkinson,
C., Muir, K.R.: Comparing the performance of the EQ-5D and
SF-6D when measuring the benefits of alleviating knee pain. Cost
Eff. Resour Alloc. 7, 12 (2009). doi:10.1186/1478-7547-7-12
Adams, R., Walsh, C., Veale, D., Bresnihan, B., FitzGerald, O.,
Barry, M.: Understanding the relationship between the EQ-5D,
SF-6D, HAQ and disease activity in inflammatory arthritis.
Pharmacoeconomics 28(6), 477-487 (2010). doi:10.2165/
11533010-000000000-00000

Sach, T.H., Barton, G.R., Jenkinson, C., Doherty, M., Avery,
AlJ., Muir, K.R.: Comparing cost-utility estimates: does the
choice of EQ-5D or SF-6D matter? Med. Care 47(8), 889-894
(2009). doi:10.1097/MLR.0b013e3181a39428

McDonough, C.M., Tosteson, A.N.: Measuring preferences for
cost-utility analysis: how choice of method may influence deci-
sion-making. Pharmacoeconomics 25(2), 93-106 (2007)
Stavem, K., Froland, S.S., Hellum, K.B.: Comparison of prefer-
ence-based utilities of the 15D, EQ-5D and SF-6D in patients
with HIV/AIDS. Qual. Life Res. 14(4), 971-980 (2005)
Harrison, M.J., Davies, L.M., Bansback, N.J., McCoy, M.J.,
Verstappen, S.M., Watson, K., Symmons, D.P.: The comparative
responsiveness of the EQ-5D and SF-6D to change in patients
with inflammatory arthritis. Qual. Life Res. 18(9), 1195-1205
(2009). doi:10.1007/s11136-009-9539-2

EuroQolGroup.  http://www.euroqol.org/about-eq-5d/valuation-
of-eq-5d/eq-5d-51-value-sets.html


http://dx.doi.org/10.1007/s11255-004-0012-4
http://dx.doi.org/10.1007/s40271-013-0015-2
http://dx.doi.org/10.1007/s40271-013-0015-2
http://dx.doi.org/10.1159/000101481
http://dx.doi.org/10.1186/1477-7525-4-20
http://dx.doi.org/10.1016/j.jval.2011.09.010
http://dx.doi.org/10.1186/1477-7525-11-110
http://dx.doi.org/10.1186/1478-7547-7-12
http://dx.doi.org/10.2165/11533010-000000000-00000
http://dx.doi.org/10.2165/11533010-000000000-00000
http://dx.doi.org/10.1097/MLR.0b013e3181a39428
http://dx.doi.org/10.1007/s11136-009-9539-2
http://www.euroqol.org/about-eq-5d/valuation-of-eq-5d/eq-5d-5l-value-sets.html
http://www.euroqol.org/about-eq-5d/valuation-of-eq-5d/eq-5d-5l-value-sets.html

	Comparison of the preference-based EQ-5D-5L and SF-6D in patients with end-stage renal disease (ESRD)
	Abstract
	Objectives
	Methods
	Results
	Conclusions

	Introduction
	Methods
	Patients
	Instruments and measures
	EQ-5D-5L
	KDQOL-36
	SF-12 based SF-6D index

	Statistical analysis

	Results
	Characteristics of patients and the HRQOL scores
	Construct validity
	Sensitivity

	Discussion
	Acknowledgments
	References




