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ABSTRACT

Objectives The aim of this study was to compare utility
weights of EuroQoL-five-dimension-3 levels (EQ-5D-3L)
and Short-Form six-dimension (SF-6D) in a representative
cohort of patients with chronic kidney disease (CKD). A
cost—utility analysis (CUA) is designed to report the change
to costs required to achieve an estimated change to
quality-adjusted life years (QALYs). The quality component
of a QALY is measured by utility. Utility represents the
preference of general population for a given health

state. Classification systems of the multi-attribute utility
instruments (MAUIs) are used to define these health states.
Utility weights developed from different classification
systems can vary and may affect the conclusions from
CUAs.

Design A community-based cross-sectional study.
Setting Anuradhapura, a rural district in Sri Lanka.
Participants A representative sample of 1096 patients
with CKD, selected using the population-based CKD
register, completed the EQ-5D-3L and SF-36. SF-6D was
constructed from the SF-36 according to the published
algorithm. The study assessed discrimination, correlation
and differences across the two instruments.

Results Study participants were predominantly male
(62.6%). Mean EQ-5D-3L utility score was 0.540 (SD

0.35) compared with 0.534 (SD 0.09) for the SF-6D
(p=0.588). The correlation (r) between the scores was
0.40 (p<0.001). Utility scores were significantly different in
both males and females between the two tools, but there
was no difference in age and educational categories. Both
MAUI scores were significantly lower (p<0.001) among
those who were in more advanced stages of the disease
and the corresponding utility scores of the two instruments
in different CKD stages were also significantly different
(p<0.05). The largest effect size was seen among the
patients on dialysis.

Conclusions The correlation between the scores was
moderate. SF-6D had the lowest floor and ceiling effect
and was better at detecting different stages of the disease.
Thus, based on the evidence presented in this study, SF-
6D appears to be more appropriate to be used among
patients with CKD.

Strengths and limitations of this study

» The response rate of the study is very high.

» Both tools used in the study (EuroQoL-five-
dimension-3 levels and Short-Form (SF) 36) have
been previously validated to the Sri Lankan setting.

» Data collectors were experienced in many local
and international studies done among patients
with chronic kidney disease in Sri Lanka and further
they were trained by the principal investigator to en-
sure the quality of the data collected.

» Our study was a cross-sectional study; thus, we
could not assess how utility scores of the two in-
struments change over time.

» Some of the information related to quality of life
(QOL) in SF-36 is considered to be sensitive in na-
ture and the fact that this information was obtained
utilising an interviewer-administered questionnaire
could have led to some under-reporting in the as-
sessment of QOL though many measures were tak-
en to minimise this issue.

INTRODUCTION

Chronic kidney disease (CKD) is a substantial
public health problem with adverse psycho-
logical, physical and economic outcomes.
The burden of CKD is increasing globally.'
World Health Report (2002) and Global
Burden of Disease (GBD) project stated that
the diseases of the kidney contribute much to
the global disease burden with approximately
850000 deaths every year globally.” Further-
more, according to GBD study conducted in
2010, of the top causes of disability-adjusted
life year (DALY), CKD is ranked 29th glob-
ally, 23rd in Southeast Asia and 14th in Sri
Lanka.” Due to the progressive and disabling
nature of CKD, it poses a substantial impact
on the quality of life (QOL) of individuals.
It is important to measure QOL indicators
for the management of patients with CKD.
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Several studies have demonstrated a relationship between
reduced QOL and increased morbidity and mortality.*”’

All over the world, the importance of including QOL
indicators in the clinical management of patients has been
highlighted. This has come to the limelight after several
studies demonstrated the strong relationship between
reduced QOL and increased morbidity and mortality.” ®
Meantime, economic evaluation has become increasingly
popular among researchers and policy-makers during
resource allocation in recent years. Due to the relation-
ship between QOL and clinical outcome, during the
recent years, QOL has become an important health
outcome in economic evaluations. In cost-utility analysis
(CUA), a method of economic evaluation, outcomes are
usually measured in quality-adjusted life years (QALYs),
which is a measure of QOL.

The concept of QALYs was developed in the 1970s. It
can measure the changes of an individual’s quality and

quantity of life and can also aggregate these improve-
ments across the individual.” '’ The change in the QOL
in QALY is measured using a set of weights, called utili-
ties, which reflect different health states. For all possible
health states, utilities should be measured on a scale where
1 refers to best imaginable health and 0 refers to death."'
Measuring utilities for different health states is complex
and time-consuming. Thus, multi-attribute utility instru-
ments (MAUIs) such as EuroQol-five-dimension 3 levels
(IZQ—E')D-‘;’»L),12 Short Form-six dimension (SF-6D)!* or
the Health Utility Index (HUD™ ® are used to define
different health states. The utility scores for different
health states in different instruments are derived from
methods such as standard gambling method,'® discrete
choice experiments'’ and time trade-off experiments.'®
EQ-5D-3L is the most widely used utility instrument at
present.19 EQ-5D-5L, a newer version of EQ-5D, has also
been developed and tested recently.*’

Table 1 Demographic distribution of the sample by the EQ-5D-3L and the SF-6D utility scores
Variable N (%) EQ-5D-3L utility mean (SD) SF-6D utility mean (SD) P valuet
All samples 1096 0.540 (0.35) 0.534 (0.09) <0.001*
Sex
Male 686 (62.6) 0.561 (0.34) 0.532 (0.10) <0.001*
Female 410 (37.4) 0.505 (0.37) 0.539 (0.09) 0.342
Age (years)
Less than 20 07 (0.6) 0.570 (0.44) 0.455 (0.09) 0.235
20-40 45 (4.1) 0.591 (0.34) 0.536 (0.09) 0.103
41-60 562 (51.3) 0.555 (0.35) 0.540 (0.10) <0.001*
More than 60 482 (44.0) 0.517 (0.35) 0.529 (0.08) 0.006*
Education status
No formal education 81 (7.4) 0.448 (0.42 0.508 (0.09) 0.441
5 Grade 413 (37.7) 0.529 (0.35 0.536 (0.09) 0.001*
6-11 Grade 377 (34.4) 0.556 (0.34 0.533 (0.10) <0.001*
GCE O/L passed 190 (17.3) 0.554 (0.34 0.540 (0.09) 0.007*
GCE A/L passed 35 (3.2) 0.618 (0.34 0.540 (0.09) 0.225
Employment status
Employed 380 (34.7) 0.675 (0.25) 0.547 (0.10) <0.001*
Not employed 716 (65.3) 0.468 (0.37) 0.528 (0.09) 0.417
Comorbidities
Present 778 (71.0) 0.505 (0.36) 0.532 (0.09) 0.037*
Absent 318 (29.0) 0.625 (0.29) 0.542 (0.10) <0.001*
CKD stage
Early stage 254 (24.0) 0.588 (0.30 0.551 (0.10) <0.001*
Stage IV 614 (58.1) 0.566 (0.42 0.536 (0.09) <0.001*
Stage V 151 (14.3) 0.467 (0.42 0.523 (0.08) 0.808
Dialysis 38 (3.6) 0.126 (0.39 0.432 (0.07) <0.001*

*Significant at p<0.05.
TWilcoxon signed-rank test.

EQ-5D-3L, EuroQoL-five-dimension-3 levels; GCE A/L, General Certificate of Education Advance level; GCE O/L, General Certificate of

Education Ordinary level; SF-6D, Short-Form six-dimension.
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Since all the MAUIs aim at measuring the health state
of individuals, all the instruments should generate the
same utility value for a particular state of health. However,
the evidence indicates that there is an essential difference
in the utility scores for a particular health state between
different instruments.'? 2172 This, in turn, indicates that
the choice of the MAUI used may adversely influence
the results of CUA and thereby the decision-making
process.” Furthermore, for incremental analyses, use of
different MAUIs may lead to different results regarding
the magnitude, direction or significance of any change in
health-related QOL measure.

Though the differences between MAUIs have been
evaluated in many disease conditions,'?*' **** there are
no evidence in the literature comparing MAUIs using
patients with CKD. The aim of our study is to compare
contemporaneous EQ-5D-3L and SF-6D utility scores in
patients with CKD. Results may be useful for researchers
selecting a generic MAUI to estimate utilities for use in
economic modelling of treatments for CKD.

METHODS

Participant selection

A population-based descriptive cross-sectional study was
conducted in the district of Anuradhapura in the North
Central Province (NCP) of Sri Lanka between September
and December 2015. The study population consisted
of 1162 confirmed patients with CKD, calculated using
the appropriate formula,”" who were above 18 years with
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documented evidence of CKD living in the Anuradhapura
district. The diagnosis of CKD was made if the glomerular
filtration rate (GFR) was less than 60 mL/min per 1.73 m?
of body surface area in two measurements made 3 months
apart.

The inclusion criteria were patients above 18 years and
those who were diagnosed as having CKD by a specialist
in nephrology or a consultant physician. Presence of
evidence of such diagnosis was made by way of diagnosis
cards, clinic records or any other record issued by a specialist
in nephrologist, a consultant physician or a consultant in
government hospital. Patients who had previous renal
transplantation, who were unable to provide rational infor-
mation due to any cause (eg, mental retardation) and who
were critically ill were excluded from the study.

The study instrument was an interviewer-administered
questionnaire to gather information on the socio-demo-
graphic information, CKD-related information, EQ-5D-3L
and SF-36.

Five Public Health Inspectors working in the CKD unit
in the NCP were used for the data collection and all have
been working in the unit for more than 5 years and they
had experience in functioning as data collectors for many
local and international studies done among patients
with CKD in the NCP. The data collectors assessed the
eligibility of patients by reviewing their clinical records.
Informed consent was obtained from those who were
eligible for participation in the study before doing the
face-toface interview.

Table 2 Distribution of the sample by the EQ-5D-3L

Mobility (%) Self-care (%) Usual activities (%) Pain/discomfort (%) Anxiety/depression (%)
No problem 515 (47.0) 644 (58.8) 473 (43.2) 182 (16.6) 261 (23.8)
Some problem 559 (51.0) 421 (38.4) 587 (53.6) 739 (67.4) 680 (62.0)
Extreme problem 22 (2.0) 31 (2.8) 36 (3.3) 175 (16.0) 155 (14.1)

EQ-5D-3L, EuroQoL-five-dimension-3 levels.
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The study was conducted in all 19 Medical Officer of
Health (MOH) areas of the Anuradhapura district. The
number of participants to be included from each MOH
area was based on probability proportionate to the size of
patients with CKD registered in each of the MOH areas.
The required number of participants from each MOH
area was selected using simple random sampling method.
The population-based CKD register—which records the
patients with a confirmed diagnosis of CKD from renal
clinics in hospitals of the NCP since 2003—was used as
the sampling frame. The register was obtained from the
office of the Provincial Director of Health Services.”

Calculation of utility scores

Currently, there is no algorithm based on preferences of
the Sri Lankan public to score the SF-6D on a utility scale.
Therefore, the UK algorithm was used for this purpose.'”
Though Sri Lankan EQ-5D-3L utility scores are avail-
able,' the UK utility scores were used for the EQ-5D-3L.>*
because of the unavailability of comparable Sri Lankan
SF-6D utility scores as mentioned earlier. This allowed the
comparison of utility scores from the same country.

The EQ-5D-3L instrument contains five domains:
mobility, self-care, usual activities, pain/discomfortand
anxiety/depression. Each domain has one item and each
item has three levels: one denoting no problems and
three denoting severe problems.'” Thus, EQ-5D-3L has
mutually exclusive 243 different health states.

SF-6D is derived from either SF-36 or SF-12 (Version 1
and Version 2). The current study utilised SF-36 for data
collection. SF-36 includes 36 items that measure eight
domains: role limitations caused by physical problems
(four items), physical function (10 items), role limita-
tions caused by emotional problems (three items), pain
(two items), social function (two items), general health
perceptions (five items), emotional well-being (five
items) and energy/fatigue (four items). Questions have
different answer options which range from 2 to 6. While
scoring, each question is scored in a scale ranging from 0
(worst health) to 100 (best health). All items in a domain
are summed up and averaged to give an average score for
each domain which ranges from 0 (worst health) to 100
(best health). To calculate the utility scores of the SF-6D,
11 items are used covering six domains: physical func-
tioning, role limitation, social functioning, pain, mental
health and vitality."”

The EQ-5D-3L utility calculation was undertaken using
the STATA syntax developed by Ramos-Goni et al.** The
SF-6D scores were computed based on published algo-
rithms."” Patients for whom one of the two measurements
was missing were excluded from the analysis.

The EQ-5D-3L utility scores range from -0.59,
O=beingdead; negative values represent health status
considered worse than ‘dead’, to 1.00 which indicate
best imaginable health. The SF-6D utility scores ranged
from 0.296 which indicate severely impaired levels in all
dimensions to 1.0 which indicates no difficulty in any
dimensions.

Data analysis

STATA V.15.1 software was used for the analysis. Mean
utility scores on each instrument were compared by
socio-demographic characteristics. Normality of the two
distributions was assessed using Kolmogorov-Smirnovand
Shapiro-Wilk tests. Wilcoxon signed-rank test was used
to assess the difference between the two instruments in
each socio-demographic class.** Histograms were plotted
for the two utility values distribution. Floor effects and
ceiling (proportion of patients with the highest and
lowest possible scores, respectively) were calculated for
the EQ-5D-3L and SF-6D. Ceiling and floor effects were
considered small if <15% of patients occupy the best
or worst health states, but they were considered serious
if >15% of patients occupy these states.”

Currently, an established methodology to compare
different MAUIs is not available. Thus, recently published
methodologies, which compared different MAUIs, were
followed in the current study."*** This included a combi-
nation of statistical and psychometric analyses to examine
discrimination, agreement, differences and correlation
between the two instruments.

Agreement and differences

The Wilcoxon signed-rank test was used to assess the
overall difference between the EQ-5D-3L and SF-6D utility
scores and the difference of the utility scores according to
different socio-demographic and disease-related features.
Furthermore, the distribution of the responses to the
different domains of the two instruments was tabulated to
present the agreement and the differences between the
two instruments. Bland-Altman plot was also used to assess
the proportional error and the limit of agreement.36

Intraclass correlation

The dimensions of the two instruments were compared
using intraclass correlation (ICC). The related dimen-
sions between the two MAUIs are role limitation
(SF-6D) /usual activities (EQ-5D-3L); physical func-
tioning (SF-6D)/mobility and self-care (EQ-5D-3L);
pain (SF-6D)/pain and discomfort (EQ-5D-3L); social
functioning  (SF-6D)/usual activities (EQ-5D-3L)
and mental health (SF-6D)/anxiety and depression
(EQ-5D-3L). The vitality dimension of the SF-6D did
not have any related dimension with the EQ-5D-3L.
The magnitude of the correlation coefficients was inter-
preted according to Guilford’s criteria.”’

Discrimination

It is important that MAUIs can discriminate correctly
among groups of different severity as MAUIs are meant
to measure change in QOL due to improvement or wors-
ening of the health, in the condition of interest.

GFR is the most important indicator of kidney func-
tion of patients with CKD.”™ Studies have shown that
decreased GFR is associated with infection, impaired
cognitive and physical function as well as threats to patient
safety.”® Though classifications exist to classify stages of
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Table 3 Distribution of the sample by the SF-6D

Physical functioning (%) Role limitation (%) Social functioning (%) Pain (%)

Mental health (%) Vitality (%)

1* 8(0.7) 173 (15.8) 17 (1.6) 7 (0.6) 6 (0.6) 2(0.2)

2 22 (2.0) 5(0.5) 60 (5.5) 5(0.5) 130 (11.9) 194 (17.7)
3 304 (27.7) 135 (12.3) 482 (44.0) 59 (5.4) 582 (53.1) 498 (45.4)
4 356 (32.5) 783 (71.4) 481 (43.9) 452 (41.2) 364 (33.2) 287 (26.2)
5 87 (7.9) NA 56 (5.1) 333 (30.4) 14 (1.3) 115 (10.5)
6t 319(29.1) NA NA 240 (21.9) NA NA

*No problem.

TSevere problem.
NA, not applicable; SF-6D, Short-Form six-dimension.

CKD, it is evident that, at present, most of the clinical
decision-making in CKD is solely based on GFR-based
classification.* *' Depending on the GFR value, CKD is
categorised into five stages: stage I to stage V. For analyt-
ical purposes, the CKD stages I to III were categorised as
‘early stage’ in the present study. It is expected that with
advanced stages of the disease, the utility scores should be
lower than the early stages.

Discrimination of EQ-5D-3L. and SF-6D for different
CKD stages was examined using the nonparametric
test, Kruskal-Wallis and effect size. The instrument’s
ability to discriminate between two adjacent stages was
estimated by calculating the effect size. The effect size
was calculated by dividing the mean difference of two
adjacent CKD stages by the SD of the milder of the
two CKD stages.” ** Large effect size indicates better
discriminating ability of the instrument. The effect size
was categorised into small (0.2-0.5), medium (0.5-0.8)
and large (more than 0.8)."

Test-retest reliability

To assess the test-retest reliability of the study instrument,
within a period of 1week, 30 randomly selected study
participants were visited at their households by the data

0.80 1.00
1 1

SF 6D utility
0.60
1

0.40
1

0.20
1

-6 -4 =2 0 2 4 6 8 1
EQ 5D utility
Figure 2 Correlation between the EQ-5D-3L and the SF-6D
utilities. EQ-5D-3L, EuroQoL-five-dimension-3 levels; SF-6D,
Short-Form six-dimension.

collectors. Test-retest reliability of the utility scores of the
two instruments was assessed using ICC and a value of
0.70 or greater was considered as satisfactory reliability.**

Patient and public involvement

The main stakeholders, such as consultants, medical
officers working in nephrology units, community
leaders and the patients living in this area, in the provi-
sion of care for the patients with CKD were involved in
planning the study. Their concerns were always enter-
tained and if feasible their concerns were incorporated
into the study. During the data collection, stage permis-
sion was obtained from the respective local officers.
The results of the study were communicated to the
local-level officials such as MOH, Divisional Secretariat,
Regional Director of Health Services and Provincial
Director of Health Services.

RESULTS

Sample characteristics

Out of 1162 participants selected to be included in the
study, 66 (5.6%) did not participate in the study giving
a response rate of 94.4%. The mean age of the study
population was 58.4 years (SD 10.8). There was a prepon-
derance of males among the study population (62.6%,
n=686). The mean estimated GFR of the population was
31.8 (SD 20.2) mL,/min/1.73m?. The mean number of
years since diagnosed with CKD was found to be 4.1 (SD
3.2) years. The majority of participants was in the later
stages, stage IV or beyond, of CKD (n=803; 73.2%). In
all, 38 participants (3.6%), with stage V of the disease
and undergoing dialysis, were on haemodialysis (table 1).
CKD of unknown origin was the cause of the CKD in most
of the study population (n=489; 43.7%).

Distribution of EQ-5D-3L and SF-6D utility scores

The mean EQ-5D-3L utility score at baseline was 0.540
compared with 0.534 for the SF-6D as summarised in
table 1. The EQ-5D-3L utility score ranged from -0.594
to 1, whereas SF-6D ranged from 0.3 to 0.89. The median
baseline values have different locations in their respective
scoring ranges (figure 1). The EQ-5D-3L showed 1.0%

Kularatna S, et al. BMJ Open 2019;9:024854. doi:10.1136/bmjopen-2018-024854

5



Open access

I

Table 4 ICC between the EQ-5D-3L and the SF-6D
Anxiety/
Mobility Self-care Usual activities Pain/discomfort depression

Physical functioning 0.381* 0.326* 0.296* 0.382* 0.381*
Role limitation 0.023 —-0.003 -0.104 0.016 0.138*
Social functioning 0.517* 0.424* 0.464* 0.566* 0.528*
Pain 0.475* 0.330" 0.355* 0.482* 0.484~
Mental health 0.293* 0.323* 0.295* 0.240* 0.244*
Vitality 0.322* 0.148* 0.255* 0.475* 0.453*

*Significant at P<0.05 level.

EQ-5D-3L, EuroQoL-five-dimension-3 levels; ICC, intraclass correlation; SF-6D, Short-Form six-dimension.

floor effect and 11.8% ceiling effect, whereas SF-6D had
0.0% floor and ceiling effects.

Agreement, differences and correlation between the two utility
scores

Analyses revealed non-normal distribution of the
utility scores of both the instruments; thus, Wilcoxon
signed-rank test was used to compare the two utility
scores. There was a significant difference (p<0.001)
between overall scores of the two utility instruments.
Furthermore, the two utility scores were significantly
different among males (p<0.001), age more than 40
years groups, those who were employed, among both
who had and did not have comorbidities, up to stage
IV of CKD and among patients on dialysis (table 1).
The SD of the EQ-5D-3L was considerably larger than
that of the SF-6D among all subgroups.

Significant proportion of the patients reported ‘no
problem’ in any of the EQ-5D-3L than the SF-6D.
However, fewer patients reported ‘extreme problems’ in
the EQ-5D-3L than in the SF-6D (tables 2 and 3). Patients
reported different results for the related dimensions
of the two MAUIs (tables 2 and 3). Nearly half of the
patients reported ‘no problem’ in mobility domain of the
EQ-5D-3L, whereas only 0.7% reported ‘no problem’ with
the physical functioning of the SF-6D. Nearly a quarter

50—
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Figure 3 Bland and Altman plot of differences between EQ-
5D-3L and SF-6D for patients with CKD. CKD, chronic kidney
disease; EQ-5D-3L, EuroQoL-five-dimension-3 levels; SF-6D,
Short-Form six-dimension.

(23.8%) of patients reported ‘no problem’ for the
anxiety/depression dimension in the EQ-5D-3L, whereas
only 0.6% reported the same for the mental health
dimension of the SF-6D.

The correlation between EQ-5D-3L and SF-6D was
0.408, which was statistically significant at p<0.001level
(figure 2). Regarding the ICC between different domains
of the two instruments, according to the Guilford’s
criteria, moderate correlation (0.4-0.6) was evident
between social functioning and mobility (0.517); social
functioning and self-care (0.424); social functioning and
usual activities (0.464); social functioning and pain/
discomfort (0.566); social functioning and anxiety/
depression (0.528); pain and mobility (0.475); pain and
pain/discomfort (0.482); pain and anxiety/depression
(0.484); vitality and pain/discomfort (0.475) and vitality
and anxiety/depression (0.453) (table 4). The Bland-Al-
tman plot showed proportional error and wide limits of
agreement (figure 3).

Discrimination

With both MAUIs, utility scores decreased with increasing
severity (as measured by CKD stage) (table 5). In both
MAUIs, the utility differences across CKD stages were
statistically significant (p<0.05) indicating good discrim-
ination. Figure 4 indicated the box-plots present the
median, quartiles and extreme values for the EQ-5D-3L
and SF-6D utility scores for CKD stage. Furthermore, the
calculated effect size between CKD early stage and stage
IV was 0.071 and 0.141 for EQ-5D-3L and SF-6D, respec-
tively. The highest effect size was observed between CKD
stage V and dialysis group, which was 0.807 for EQ-5D-3L
and 1.098 for SF-6D.

Test-retest reliability

The test-retest ICC was 0.943 in EQ-5D-3L while it was
0.921 in SF-6D, indicating good test-retest reliability in
both the instruments.

DISCUSSION
This is the first study to compare the utility scores arising
from the EQ-5D-3L and SF-6D in patients with CKD.
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Table 5 Discrimination across clinical severity groups

EQ-5D-3L SF-6D
CKD stage N Mean (SD) Median Sig* ES N Mean (SD) Median Sig* ES
Early stage 254 (24.00  0.588 (0.30) 0.656  <0.001 254 (24.0) 0.551 (0.10) 0.570 <0.001
\% 614 (58.1)  0.566 (0.42) 0.620 0.071 614 (58.1)  0.536 (0.09) 0.560 0.141
V 151 (14.3) 0.467 (0.42) 0.585 0.305 151 (14.3) 0.523 (0.08) 0.550 0.138
Dialysis 38 (3.6) 0.126 (0.39) -0.016 0.807 38 (3.6) 0.432 (0.07) 0.410 1.098

*Kruskal-Wallis test.

CKD, chronic kidney disease; EQ-5D-3L, EuroQoL-five-dimension-3 levels; ES, effect size; SF-6D, Short-Form six-dimension.

According to the current study, the correlation between
the scores was moderate. Both tools were able to discrim-
inate advancement of CKD stages. Effect size, which
denoted the discriminating ability of different CKD
stages, is highest when disease condition is advanced and
the highest effect size was seen in SF-6D. Furthermore,
the lowest ceiling effect and the floor effect were seen in
SF-6D.

Evidence indicate that the choice of MAUI (eg, EQ-5D
or SF-6D) has an impact on the results of the CUA.* * Sack
et al® compared the results of cost-utility estimates using
both EQ-5D and SF-6D. Results indicated contrasting
results for the two instruments and authors concluded
that the choice of the instrument does matter in CUA.*
Thus, from an economic perspective, it is important to
know the most suitable MAUI to be used among patients
with CKD.

At present, there is no consensus on the methodology
to compare the utility scores of different MAUIs."? *°
The present study adopted the methodologies used by
Kularatna et al (2017) and Lamers e al (2006)." % Only
one time assessment of the utilities was done in the
present study. Thus, the responsiveness of the two instru-
ments to changes in kidney function over time was not
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Figure 4 The box-plots present the median, quartiles and
extreme values for the EQ-5D-3L and SF-6D utility scores
for CKD stage. CKD, chronic kidney disease; EQ-5D-3L,
EuroQoL-five-dimension-3 levels; SF-6D, Short-Form six-
dimension.

assessed. Though Sri Lankan EQ-5D-3L utility scores
are available,'® yet we used the UK utility scores for the
EQ-5D-3L” because of the unavailability of comparable
Sri Lankan SF-6D utility score values. This is an accepted
method of calculating the utility scores in the absence of
country-specific utilities. Two studies conducted in Neth-
erlands®* and Italy,21 comparing the utility scores of the
two instruments, had used the UK-derived EQ-5D-3L and
SF-6D utility scores.

The present study did not find any difference (p=0.588)
between the overall mean scores of the two utility instru-
ments. This was similar to a study conducted among a
group of patients with HIV/AIDS,” but different from
other studies available in the literature where different
results have been reported. Significantly higher utility
values for EQ-5D-3L were found among general popula-
tion,” ¥’ patients with cardiovascular disease,'’ patients
with rheumatoid arthritis®® and patients with stable
angina.'® However, in a study conducted among a group
of patients with psychiatric disorders, significantly higher
utility values were obtained for SF-6D instrument.** These
varying results could be due to different recall periods of
the two instruments. EQ-5D-3L assessed the health status
of the day of instrument administration while SF-6D,
which was derived from SF-36, assessed the health status
of the past 30 days.

Though overall ceiling and floor effects of both instru-
ments were small, relatively higher ceiling effect was
evident in the EQ-5D-3L. This was consistent with several
other studies conducted elsewhere, where EQ-5D-3L
reported a relatively higher ceiling effect compared with
SF-6D.'° ' %% This is mainly due to the fact that the
EQ-5D-3L has limited response levels and the five-level
newer version of EQ-5D-3L expected to improve the
properties of the three-level version in terms of reduced
ceiling effects, increased reliability and improved ability to
discriminate between different levels of health.”' Further-
more, the current study reported relatively lower ceiling
effect, for the EQ-5D, compared with results obtained
among patients with Parkinson’s disease (13.5%) and
stable angina (15.5%). However, our result was higher
compared with the ceiling effect observed among patients
with systemic sclerosis (7.0%). Among many other factors
that could contribute to these differences, the level of
morbidity of a disease is said to be one of the factors that
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could influence the ceiling effect observed in EQ-5D.”
Thus, the diseases with lower morbidity are expected to
have higher ceiling effects.

Discrimination of EQ-5D-3L and SF-6D for different
CKD stages was examined using analysis of variance
(ANOVA) and effect size. In both MAUIs, the utility
differences across CKD stages were statistically signifi-
cant (p<0.05; ANOVA) indicating good discrimination.
However, the effect size was small for both the tools until
the dialysis stage. At the dialysis stage, the effect size is
large and this was highest in the SF-6D instrument. It
could be because CKD is considered asymptomatic until
the later stages of the disease,”*® not allowing the instru-
ments to discriminate the different stages. According to
a recent study conducted by Jesky et al,”* the EQ-5D-3L
utility scores of the adjacent pre-dialysis CKD stages were
not found to be statistically significant.”*

Limitations

Some of the information related to QOL in SF-36 is
considered to be sensitive in nature and the fact that this
information was obtained utilising an interviewer-admin-
istered questionnaire could have led to some underre-
porting in the assessment of QOL though many measures
were taken to minimise this issue. Our study was a
cross-sectional study; thus, we could not assess how utility
scores of the two instruments change over time.

CONCLUSIONS

The correlation between the scores was moderate. Both
tools were able to discriminate advancement of CKD
stages. Effect size, which denoted the discriminating
ability of the different CKD stages, is highest when disease
condition is advanced. Findings indicate that both tools
cover different aspects of health. Thus, although there
was a moderate correlation between the measures, both
scores cannot be used interchangeably while assessing
QALY during CUA. Finally, SF-6D had the lowest floor and
ceiling effect and was better at detecting different stages
of the disease. Thus, based on the evidence presented in
this study, SF-6D appears to be more appropriate to be
used among patients with CKD.
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