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Abstract

Background: Health related quality of life (HRQOL) is an important predictor of clinical outcomes for End Stage
Renal Disease (ESRD) patients and to establish quality adjusted life years (QALYs) for economic evaluation studies.
This study aims to measure the health utilities and to identify socio-demographic and clinical factors associated
with HRQOL for haemodialysis (HD) and continuous ambulatory peritoneal dialysis (CAPD) in Malaysia.

Methods: A total of 141 patients (77 HD and 64 CAPD) from 1 federal and four state hospitals participated in this
cross-sectional study. Patients were randomly selected from the National Renal Registry (NRR) using a stratified
random sampling. The EQ-5D-3 L questionnaire was used to measure HRQOL. Variables investigated include dialysis
modalities, sociodemographic characteristics, co-morbidities and biochemical markers. Utilities are measured on an
ordinal scale of 0–1, where 1 indicates full health and 0 indicates death.

Results: The mean utility scores were 0.854 ± 0.181 and 0.905 ± 0.124 (p > 0.05) and the mean Visual Analogue Scale
(VAS) scores were 76.2 ± 12.90 and 77.1 ± 10.26 (p > 0.05) for HD and CAPD patients respectively. There was a significant
difference in problems reported between HD (35.1%) and CAPD (15.6%) on usual activities dimension (p = 0.009). The
proportion of patients having problems in the pain/discomfort domain in both modalities was high (34.0%).
Haemoglobin (< 10 g/dL) (p = 0.003), number of co-morbidities ≥3 (p = 0.004) and wheelchair-bound status (p < 0.001)
were significant predictors of poor HRQOL.

Conclusions: The present cross-sectional study shows that CAPD patients have a higher utility index score than HD
patients but this was not statistically significant. The utilities index score may be used to calculate QALYs.

Keywords: Dialysis, Continuous ambulatory peritoneal dialysis, EQ-5D, Haemodialysis, Malaysia, Quality adjusted life year,
Quality of life

Background
Health is defined by the World Health Organisation
(WHO) as a state of complete physical, mental, and so-
cial well-being, and not merely the absence of disease or
infirmity [1]. Since chronic diseases have an impact on
health-related quality of life (HRQOL), this has become
a key outcome measure in disease management [2, 3].
HRQOL is a multi-dimensional model that includes

domains related to physical, mental, emotional and so-
cial functioning.
Patients with end stage renal disease (ESRD) require renal

replacement therapy (RRT) in the form of dialysis or a kid-
ney transplant. Kidney transplantation may offer a nearly
normal life and is considered the optimum treatment for
eligible patients [4]. Despite kidney transplants from live
and deceased donors, organ shortage remains a worldwide
problem producing increasing waiting lists for transplant-
ation and necessity for dialysis treatments [5]. Alternative
dialysis modalities are haemodialysis (HD) and peritoneal
dialysis (PD). In Malaysia, kidney transplantation is very
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limited and the majority of ESRD patients require dialysis,
either HD or PD, to sustain life [6].
There were 37,183 patients dialysing in 2015 (1220

per million population) [7]. Dialysis is financed through
a mixed public-private model. Almost all PD patients
(97%) were being treated in public settings [7]. There is
a mixed financing system in dialysis provision in
Malaysia with public financing is funded through the
general taxation. The government also provide financial
assistance to eligible patients through a few other agen-
cies including SOCSO, a social welfare insurance body.
Within the private sector, individuals can purchase
health insurance on voluntary basis [6].
There are many complications associated with ESRD in-

cluding anaemia, mineral bone disorders, cardiovascular
disease and malnutrition [8]. As a result, ESRD has re-
ceived increased attention as a leading public health prob-
lem. Estimates of the global burden of disease reported
that kidney disease accounted for 1,129,000 deaths and
38,104,000 disability-adjusted life years (DALYs), making
it the 12th highest cause of death (2.0% of all deaths) and
the 19th cause of disability (1.4% of all DALY) [9].
ESRD patients on dialysis have impaired HRQOL which

affects different domains of the patients’ lives [10–17]. A
wide range of general and disease-specific questionnaires
have been utilised for evaluating the HRQOL of patients
with ESRD [10, 18]. In Malaysia, a limited number of stud-
ies were conducted to examine the HRQOL of dialysis pa-
tients using different questionnaires [15, 16, 19]. However,
these studies were conducted mainly for patients’ clinical
management. HRQOL assessment is not only important
for comparing outcomes of healthcare interventions but for
supporting decisions regarding the allocation of resources
[20]. EQ-5D, a generic instrument for measuring HRQOL,
is commonly used for health economics studies [21].
EQ-5D output includes health profiles derived from the de-
scriptive system, self-rated health status derived from the
Visual Analogue Scale (VAS), and a weighted index derived
using preference weights to produce quality-adjusted
life-years (QALYs) [22]. QALY is recommended by the Na-
tional Institute for Health and Clinical Excellence (NICE)
as a measure of health benefit for their ‘reference case’ and
to enable a standardised approach for comparing economic
evaluations across different healthcare areas [23].
Hence, the aims of the study are to estimate health

utilities, to compare the HRQOL of HD and CAPD pa-
tients, and to identify factors associated with HRQOL
through an analysis of socio-demographic and clinical
variables using EQ-5D-3 L questionnaire.

Methods
Sample
This was a multi-centre cross sectional study conducted
as part of the Cost Utility Analysis of End Stage Renal

Disease Treatment in Ministry of Health (MOH) Dialysis
centres, Malaysia: HD versus CAPD. The sampling
frame for the selection of participating centres was
MOH state hospitals that submit dialysis patients’ data
to the National Renal Registry (NRR). A principal site in-
vestigator, sub-investigators and research assistants were
appointed at each centre. Patients were eligible if they
were above 18 years old, commenced dialysis between
2011 and 2015 and dialysis treatment is subsidised by
MOH. Patients were excluded if they died, underwent
kidney transplant, switched dialysis modality or trans-
ferred to a new centre during the study period. Patients
were sampled by a stratified random sampling using the
list of prevalent dialysis patients obtained from NRR. All
patients provided written informed consent for partici-
pation in this study. One hundred and seventy three dia-
lysis patients (90 HD and 83 CAPD) were recruited
from 1 federal and 4 large state hospitals. The study
period for cost utility analysis was from 1st October
2016 to 30th September 2017. HRQOL data was col-
lected during the last quarter of the study period (May
2017 to September 2017).

Recruitment and data collection procedures
Consent was taken by the principal investigator or the
principal site investigator at each site. Upon signing the
consent form, socio-demographic details were collected
including education level, monthly household income,
body mass index (BMI) and employment status. Dur-
ation on dialysis, and co-morbidities were assessed from
patients’ medical records.. Patients were described of
having hypertension and/or diabetes through self-report-
ing diagnosed by medical personnel or on respective
medication. For Systemic lupus erythematosus (SLE), it
was identified according to the American College of
Rheumatology (ACR) 1997 guidelines. A patient who
fulfilled least four of the eleven criteria was accepted as
having lupus [24]. Patients were classified as having car-
diovascular disease (CVD) when they had history of cor-
onary artery or cerebrovascular disease as diagnosed by
medical personnel. A positive HBsAg test result indicates
that the patient is infected with Hepatitis B and a posi-
tive anti-HCV result indicates that the patient is infected
with Hepatitis C. Laboratory test results were also re-
corded including serum calcium (mmol/L), haemoglobin
(g/dL), serum albumin (g/L) and dialysis adequacy (Kt/
V). Patients’ HRQOL was measured using the EQ-5D-3 L
questionnaire developed by the EuroQol group. This
questionnaire is validated for Malaysia’s healthcare setting
[22]. The EQ-5D questionnaire comprises a visual analog
scale (VAS) and an EQ-5D descriptive system. Respon-
dent’s self-appraised health status is captured using VAS
which is graduated in 10-points increments from 0 (worst
imaginable health state) to 100 (best imaginable health
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state). The descriptive system contains 5 health dimen-
sions; mobility, self-care, usual activities, pain/discomfort,
and anxiety/depression. It can be used as a health profile
or transformed into an index score. The questionnaire is
available in four languages including English, Malay,
Chinese and Tamil. Since the questionnaire is
self-administered, patients were asked to complete the
form during a regular HD session (for HD) or scheduled
clinic visit (for CAPD). When patients had trouble read-
ing, writing or understanding the questionnaires, a trained
research assistant provided assistance.

Statistical analysis
Continuous variables were expressed as mean ± standard de-
viation (SD). Discrete variables were reported as frequency
and percentage. Chi-square test or Fisher’s Exact test were
used for group comparisons (HD and CAPD) where appro-
priate. For EQ-5D-3 L utility index and VAS, the distribu-
tions of scores were reported as the mean ± (SD) and
median, minimum, maximum, and the percentage of prob-
lems reported. Malaysian tariff developed by Faridah Aryani
et al. was used to convert the utility score (N3 Rescaled VAS
scoring algorithm) [23].
In the bivariate analysis, continuous independent vari-

ables were converted into categorical variables since there
was a non-linear relationship between the dependent vari-
able (utility index score and VAS score) and the continuous
independent variables. Continuous variables were coded
using either recommended clinically meaningful values or
means/medians when the former was absent. Since the data
of utility scores and VAS score were not normally distrib-
uted, on the basis of the Kolmogorov-Smirnov and the
Shapiro-Wilk tests of normality (P < 0.001), non-parametric
statistical tests were performed. In the multivariate analysis,
the one-way analysis of covariance (ANCOVA) was used.
Only statistically significant factors in the bivariate analysis
were entered into the model. The model fit was tested ac-
cording to the following assumptions; a) random sample, b)
independence of observations c) approximate normality
and d) equal variance. Assumptions a and b were related to
study design which were fulfilled. Normality and equal
variance (homoscedasticity) assumptions were tested using
scatter plots and Levene’s test of the standardised residuals.
A p value < 0.05 was considered significant. All tests were
conducted using SPSS version 24.

Ethics approval
Ethical approvals were sought from the Institutional
review board of UKMMC (Fundamental FF-2016-288)
and Medical Research Ethics committee (MREC)
(NMRR-16-1341-30,856). This study was also registered
at ClinicalTrials.gov (NC T02862717).

Results
One hundred and forty-one patients answered the
EQ-5D-3 L questionnaire. The study patient characteris-
tics are shown in Table 1.
The mean age of the patients was 53.7 ± 14.20 years. Pa-

tients were predominantly male (55.3%), from Malay ethni-
city (46.1%), with household income below RM3000 per
month (80.9%), attained secondary education (59.6%) and
unemployed (73.0%). The mean dialysis duration was
3.9 ± 1.43 years. Majority of the patients had hypertension
(58.2%) and 48.9% had diabetes mellitus. Twenty patients
(14.2%) had CVD (14.2%) and 51.8% were in normal BMI
category. The mean serum calcium, haemoglobin and
serum albumin was 2.243 ± 0.185mmol/L, 10.6 ± 1.33 g/dL
and 37 ± 5.5 g/L respectively. Dialysis adequacy (Kt/V) can-
not be directly compared between HD and CAPD. HD pa-
tients had mean Kt/V of 1.66 ± 0.28 per dialysis and CAPD
patients had mean Kt/V of 1.90 ± 0.37 per week. The
groups differed significantly in terms of Hepatitis B and
Hepatitis C status (p < 0.001) and mean serum albumin
(p < 0.001). However, they did not differ in socio-demo-
graphic or other clinical characteristics.

Utility index score and VAS score
The overall mean utility score for all patients was 0.877 ±
0.160 (0.905 ± 0.124 for CAPD and 0.854 ± 0.181 for
HD, p = 0.157) and the mean VAS score was 76.6 ± 11.76
(77.1 ± 10.26 for CAPD and 76.2 ± 12.90 for HD, p =
0.921). Statistically significant differences were not found
between HD and CAPD patients in both utility index
score and VAS score (Table 2).

Correlation between utility score and VAS score
Assuming non-normal distribution of either one of the var-
iables, a non-parametric test was used (Spearman Rank cor-
relation) to determine the relationship between the
predicted utility score and VAS score. There was a moder-
ate, positive correlation between utility score and VAS score
which was statistically significant (r = 0.677, p < 0.001).

EQ-5D-3 L health domains
Table 3 shows the proportion of HD and CAPD patients
reporting problems in each EQ-5D-3 L dimension. The
highest proportion of problems was reported in the pain/
discomfort dimension with 32.5% of HD patients and 35.9%
of CAPD patients reporting problems. The lowest propor-
tion of reported problems was observed in the self-care di-
mension, 11.3% of total patients. There was a significant
difference of reported problems between HD and CAPD pa-
tients on usual activities dimension (p= 0.009) with 35.1 and
15.6% of patients reporting problems respectively.
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Table 1 Patient characteristics

Characteristics All patients (n = 141) HD (n = 77) CAPD (n = 64) P value

Age (years), mean (SD) 53.7 (14.20) 53.9 (14.90) 53.5 (13.43) 0.830a

Age group, n (%) 0.100b

Young, 18–45 36 (25.5) 19 (24.7) 17 (26.6)

Middle aged, 46–65 75 (53.2) 41 (53.2) 34 (53.1)

Elderly, > 65 30 (21.3) 17 (22.1) 13 (20.3)

Gender, n (%) 0.066b

Male 78 (55.3) 48 (62.3) 30 (46.9)

Female 63 (44.7) 29 (37.7) 34 (53.1)

Ethnicity, n (%) 0.335b

Malay 65 (46.1) 32 (41.6) 33 (51.6)

Chinese 51 (36.2) 32 (41.6) 19 (29.7)

Indian/others 25 (17.7) 13 (16.9) 12 (18.8)

Household income per month (RM), n (%) 0.453b

< 3000 114 (80.9) 64 (83.1) 50 (78.1)

≥ 3000 27 (19.1) 13 (16.9) 14 (21.9)

Education level, n (%) 0.100b

Primary 39 (27.7) 19 (24.7) 20 (31.3)

Secondary 84 (59.6) 44 (57.1) 40 (62.5)

Tertiary 18 (12.8) 14 (18.2) 4 (6.3)

Occupation, n (%) 0.634b

Employed 38 (27.0) 22 (28.6) 16 (25.0)

Unemployed/Retired/Housewife 103 (73.0) 55 (71.4) 48 (75.0)

Primary Renal disease, n (%) 0.966b

Diabetes mellitus 65 (46.1) 34 (44.2) 31 (48.4)

Hypertension 32 (22.7) 17 (22.1) 15 (23.4)

SLE / Glomerulonephritis 24 (17.0) 14 (18.2) 10 (15.6)

Polycystic kidney 7 (5.0) 4 (5.2) 3 (4.7)

Unknown cause /Others 13 (9.2) 8 (10.4) 5 (7.8)

Dialysis duration (years), mean (SD) 3.9 (1.43) 4.1 (1.46) 3.7 (1.37) 0.114a

Co-morbidities, n (%)

Diabetes mellitus 69 (48.9) 36 (46.8) 33 (51.6) 0.570b

Hypertension 82 (58.2) 46 (59.7) 36 (56.3) 0.654b

SLE 6 (5.0) 3 (3.9) 3 (4.7) 1.000c

CVD 20 (14.2) 13 (16.9) 7 (10.9) 0.314b

Hepatitis B infection 10 (7.1) 10 (13.0) 0 (0) < 0.001b

Hepatitis C infection 6 (4.3) 6 (7.8) 0 (0) 0.032c

Body Mass Index (kg/m2), n (%) 0.134b

Underweight (< 18.5) 16 (11.3) 13 (16.9) 3 (4.7)

Normal weight (18.5–24.9) 73 (51.8) 37 (48.1) 36 (56.3)

Overweight (25.0–29.9) 31 (22.0) 15 (19.5) 16 (25.0)

Obese (≥30) 21 (14.9) 12 (15.6) 9 (14.1)

Biochemistry, mean (SD)

Serum calcium (mmol/L) 2.23 (0.185) 2.21 (0.20) 2.27 (0.16) 0.060a

Haemoglobin (g/dL) 10.6 (1.33) 10.7 (1.1) 10.6 (1.5) 0.781a
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Bivariate analysis of independent factors and utility index
score and VAS score
Table 4 shows the association of the independent factors with
the EQ-5D-3 L utility score and VAS score. Factors signifi-
cantly associated with HRQOL include presence of CVD,
number of co-morbidities, haemoglobin, wheelchair-bound,
age, diabetes mellitus and serum albumin.

Multivariate analysis of independent factors and utility
index score
To adjust for the factors that were significantly associ-
ated with utility index score and VAS score in the bi-
variate analysis, one-way ANCOVA was used. The
model for utility index score (Table 5) confirmed that
the significant predictors of lower EQ-5D utility score
included number of co-morbidities ≥3 (p < 0.004), low
haemoglobin level < 10 g/dL (p = 0.002) and wheelchair-
bound (p < 0.001). Wheelchair-bound status (p < 0.001)
was a significant predictor of the lower VAS score
(Table 6).

Discussion
The present study investigates the HRQOL of HD and
CAPD patients in 1 federal and 4 state hospitals in
Malaysia. Statistically significant differences of utility
index score and VAS score were not found between HD
and CAPD patients. These findings are inconsistent with
two earlier publications from Malaysia on dialysis related
HRQOL. Liu et al. conducted a survey on 6908 HD and
CAPD patients using Spitzer’s QOL index and HD was

found to be a significant predictor for low HRQOL score
[15]. In another study by Lui et al., a survey on 1332 dia-
lysis patients was conducted at 15 dialysis centres using
the World Health Organisation Quality of Life question-
naire (WHOQOL-BREF) and HD was identified as one
of the significant predictors for low HRQOL score [16]
The differences in study findings could be explained by
several reasons. The large sample size in the previous
studies probably enabled small differences to become
statistically significant. In addition, the participation of a
relatively large number of centres (n = 15) is perceived to
introduce more variations in the results. The instru-
ments used to measure the HRQOL were also different.
However, the present study has provided the necessary
utility index scores to calculate the QALY for a cost util-
ity analysis to be carried out.
These results were consistent with other literature that

used EQ-5D as their study instrument (or along with
other study instruments). Among patients participating
in a prospective cohort study on the adequacy of dialy-
sis, de Wit et al. could not demonstrate differences be-
tween HD and PD patients using four different
instruments including EQ-5D [25]. In Singapore, the
closest country in terms of patients’ socio-demographic
characteristics, dialysis modality has no impact on the
health utility of HD and CAPD patients [17]. There are
also other studies showing similar HRQOL between HD
and CAPD patients using a variety of other instruments
[26–33]. These findings were supported by a compre-
hensive systematic review by Liem et al. on preference

Table 1 Patient characteristics (Continued)

Characteristics All patients (n = 141) HD (n = 77) CAPD (n = 64) P value

Serum albumin (g/L) 37 (5.5) 39 (4.5) 35 (5.6) < 0.001a

Dialysis adequacy (Kt/V) – 1.66 (0.28) per dialysis 1.90 (0.37) per week –

Wheelchair-bound 1.000c

Yes 5 (2.8) 3 (3.9) 2 (3.1)

No 136 (97.2) 74 (96.1) 62 (96.9)

HD Haemodialysis, CAPD Continuous ambulatory peritoneal dialysis, CVD cardiovascular disease, SD standard deviation, SLE Systemic lupus erythematosus
aIndependent t-test; b Chi-Square test; c Fisher’s exact test

Table 2 Utility index score and Visual analogue score, haemodialysis and versus continuous ambulatory peritoneal dialysis

Score All patients (n = 141) HD (n = 77) CAPD (n = 64) P value

Utility index score 0.157a

mean (SD) 0.877 (0.160) 0.854 (0.181) 0.905 (0.124)

Median (IQR) 0.880 (0.202) 0.880 (0.204) 1.000 (0.189)

Minimum, Maximum 0.290,1.000 0.290,1.000 0.564,1.000

VAS score 0.921a

mean (SD) 76.6 (11.76) 76.2 (12.90) 77.1 (10.26)

Median (IQR) 80.0 (15.0) 80.0 (15.0) 80.0 (15.0)

Minimum, Maximum 30,100 30,100 50,90
aMann Whitney U test; IQR: Interquartile range
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based quality of life of patients on RRT. They did a
meta-analysis of 27 articles including utilities from
time-trade-off (TTO), standard gamble (SG), and EQ-5D
studies and found that there were no statistically signifi-
cant differences in HRQOL between HD and PD pa-
tients [34]. The insignificant differences in HRQOL
suggests that the relative cost-effectiveness of the two
dialysis modalities in Malaysia would be mainly deter-
mined by their associated costs.
A significant difference of problems reported in the

usual activity domain was identified between the two mo-
dalities in this study where CAPD patients reported less
problems as compared to HD patients. This is not surpris-
ing since PD patients scored higher in physical activity do-
main in previous literature [35–39]. CAPD is often
perceived as the easier and less burdensome dialysis mo-
dality since dialysis may be performed at home. In con-
trast, HD patients have to travel to their respective dialysis
centres to get treatment and would usually remain there
for four hours, thus restricting their daily activities. How-
ever findings are mixed; some researchers showed that pa-
tients on HD scored better in physical activity domain as
compared to patients on PD [28, 33, 40, 41]. In fact, HD
patients tend to improve in their daily activities as they
continue the treatment [33].
The high proportion of problems reported in pain/dis-

comfort domain is of concern. It was observed in patients
on both modalities. There are many factors that can lead
to either acute or chronic pain in patients on HD, as well
as in patients on CAPD. Pain/discomfort have been shown
to influence the overall quality of life HD and CAPD pa-
tients [32, 42]. Theoretically this could be attributed to the
pain due to dialysis access and needles, as well as existing
co-morbidities. It would be hypothetical to come to any
kind of conclusion about the reasons for the high propor-
tion of pain/discomfort found in this group of patients.
This result indicates that a separate study with the focus
on body pain should be conducted to address the limited
studies found in literature.
In the one-way ANCOVA, low haemoglobin level

(< 10 g/dL), number of co-morbidities ≥3 and wheelchair-
bound status were significant predictors for poor HRQOL.
Similar associations were observed in previous studies
[15–17, 43–47]. Lopes et al. found that co-morbidity,

and low haemoglobin level were among the factors
independently and significantly associated with im-
paired physical health in 9000 HD patients from
seven countries [43]. Finkelstein et al. (2009) asserted
that the energy/vitality domain, the physical compos-
ite score of the SF-36, and the general health score of
1200 patients with stage 3, 4, and 5 Chronic kidney
disease (CKD) increased significantly with hemoglobin
levels elevation [44]. A study of PD patients using
EQ-5D instrument showed that significant predictors
of high VAS score included reduced co-morbidities
and use of erythropoietin [45]. Recently, a cross sec-
tional survey by Eriksson et al. among CKD patients
across Europe emphasised that after stratification by
anaemia status, impairment was consistently lower for
anaemic than non-anaemic CKD patients across vari-
ous measurement scales [46].
The impact of CVD in dialysis patients is well estab-

lished. CVD is a predictor of poor HRQOL in patients
with ESRD [47]. Registry studies confirmed that CVD is
an independent risk factor for and the leading cause of
death in dialysis patients, accounting for nearly 50% of
deaths in this population [7, 45–49]. However, CVD
alone was not found to be a significant predictor of
HRQOL in this research possibly due to the presence of
additional co-morbidities. Wheelchair-bound patients
have obvious restrictions in morbidity and physical func-
tioning. They were more likely to report poor health
than people without a disability [50, 51].
Remarkably, the mean utility score for patients in this

study was high (overall = 0.877, HD= 0.854, CAPD= 0.905)
compared to other literature using EQ-5D as their main in-
strument. Typical values of prevalent dialysis patients are in
the 0.40–0.70 range [14, 17, 25, 34]. These observations
could be attributed to several factors. First and foremost, a
Malaysian value set was used to calculate utility index
scores. There are different value sets developed in different
countries and each value set carry different weights. For ex-
ample, 11,112 (mobility = 1, self-care = 1, usual activities = 1,
pain/discomfort = 1, and anxiety/depression = 2), yields
0.852, 0.782 and 0.799 using Malaysian value set, UK value
set and Spanish value set respectively (VAS as referent). The
methodological dissimilarities among other cultural diver-
gence in the valuation studies across countries conceivably

Table 3 Proportions of problems reported on each EQ-5D dimension

Health Dimension All patients (n = 141) HD (n = 77) CAPD (n = 64) P value

Mobility, n (%) 37 (26.2) 23 (29.9) 14 (21.9) > 0.05 a

Self-Care, n (%) 16 (11.3) 11 (14.3) 5 (7.8) > 0.05 a

Usual Activities, n (%) 37 (26.2) 27 (35.1) 10 (15.6) 0.009a

Pain / Discomfort, n (%) 48 (34.0) 25 (32.5) 23 (35.9) > 0.05 a

Anxiety / Depression, n (%) 20 (14.2) 11 (14.3) 9 (14.1) > 0.05 a

aChi-squared test (χ 2)
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Table 4 Bivariate analysis of independent factors and utility index score/visual analogue scale

Characteristics Utility index score, mean (SD) p value VAS score, mean (SD) p value

Modality 0.157a 0.921a

HD, n = 77 0.854 76.2

CAPD, n = 64 0.905 77.1

Age group, years 0.117b 0.032b

Young, 18–45, n = 36 0.924 80.97

Middle aged, 46–65 n = 75 0.850 74.66

Elderly, > 65, n = 30 0.871 75.53

Gender 0.764a 0.892a

Male, n = 78 0.871 76.06

Female, n = 63 0.884 77.29

Ethnicity 0.497a 0.787a

Malay, n = 65 0.873 76.23

Non-Malay, n = 76 0.880 76.93

Household income per month (RM) 0.453a 0.191a

≥ 3000, n = 27 0.908 79.26

< 3000, n = 114 0.870 75.98

Education level 0.376b 0.593b

Primary, n = 39 0.874 74.87

Secondary, n = 84 0.871 77.64

Tertiary, n = 18 0.911 75.56

Occupation 0.261a 0.070a

Employed, n = 38 0.911 79.82

Unemployed, n = 103 0.864 75.43

Dialysis duration 0.508a 0.098a

≥ 4.0 years, =62 0.891 79.08

< 4.0 years, n = 79 0.865 74.67

Diabetes mellitus 0.191a 0.035a

Diabetic, n = 69 0.857 74.09

Non-diabetic, n = 72 0.896 79.03

CVD 0.001a 0.028a

Present, n = 20 0.739 71.10

Absent, n = 121 0.900 77.52

Number of co-morbidities < 0.001a 0.001a

< 3, n = 120 0.905 78.17

≥ 3, n = 21 0.714 67.71

Body mass Index (kg/m2) 0.834a 0.929a

< 25, n = 89 0.877 76.89

≥ 25, n = 52 0.877 76.13

Serum calcium (mmol/L) 0.340a 0.079a

< 2.20, n = 53 0.850 73.91

≥ 2.20, n = 88 0.893 78.24

Haemoglobin (g/dL) 0.013a 0.164a

Low, < 10, n = 41 0.829 74.76

High, ≥10, n = 100 0.896 77.37
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prompted the difference in the utility index scores [52]. The
higher utility scores from the Malaysian value set are also re-
lated to the valuation study where patient valuations was
used instead of the general population [23]. Valuation stud-
ies in Singapore, Thailand, and the UK used the general
population as respondents [53]. A similar observation was
reported in Sweden when higher utility scores were derived
from the study using patient valuations instead of the
general population [54]. Zhao et al. supported that
country-specific tariff should be used since there were sig-
nificant differences among the three national tariff sets
(Chinese, UK, Japanese) [55]. Another possible reason is
that, half of the respondents in this study reported no prob-
lems in all health states (11111). Patients in this study were
perceived to receive better care since they were recruited
from state hospitals. The decision to use the Malaysian value
set is justified. In a study by Endarti et al. that compared
EQ-5D-3 L index scores using Malaysian, Singaporean, Thai,
and the UK value sets in Indonesian cervical cancer patients,
the Malaysian value set achieved the highest interrelation
intraclass correlation coefficients (ICC) versus VAS scores

compared with the ICCs of the other three scores versus
VAS scores [52].
This study has several limitations. First, a causal rela-

tionship could not be established between certain vari-
ables and HRQOL since it was a cross-sectional study.
Second, this study was conducted in only five large hos-
pitals which could have had a positive influence on the
overall HRQOL. The experiences of these patients may
differ with those of patients managed in other dialysis
centres e.g. in district hospitals. Future HRQOL study
among dialysis patients using EQ-5D questionnaire in
Malaysia should include more centres to introduce vari-
ability in the sample as shown in previous studies. Be-
sides, the sample size is relatively small as compared to

Table 4 Bivariate analysis of independent factors and utility index score/visual analogue scale (Continued)

Characteristics Utility index score, mean (SD) p value VAS score, mean (SD) p value

Serum albumin (g/L) 0.063a 0.034a

Low, < 35, n = 50 0.836 73.10

High, ≥35, n = 91 0.899 78.54

Wheelchair-bound < 0.00 a < 0.001a

Yes, n = 5 0.462 48.00

No, n = 136 0.892 77.66
aMann Whitney U test b Kruskal-Wallis test

Table 5 Regression coefficients in generalised linear model of
utility index score

Characteristics Utility index score

Adj. b (95% CI) p value

CVD

Present −0.070(− 0.142,0.002) 0.058

Absent (Ref) – –

Haemoglobin (g/dL)

Low, < 10, −0.073(− 0.118,-0.027) 0.002

High, ≥10 (Ref) – –

Wheelchair-bound

Yes −0.368(− 0.484,-0.253) < 0.001

No (Ref) – –

Number of co-morbidities

≥ 3 −0.106(,-0.179,-0.034) 0.004

< 3(Ref) – –

Adj. b: Standardised coefficients, CVD: Cardiovascular disease
Adjusted R2:39% (F 23.667; p < 0.001)

Table 6 Regression coefficients in generalised linear model of
VAS score

Characteristics VAS score

Adj. b (95% CI) p value

Age group

Middle aged, 46–65 − 3.419(− 7.283,0.986) 0.134

Elderly,> 65 − 5.295(− 10.602,0.012) 0.051

Young, 18–45 (Ref) – –

CVD

Present 0.487(−5.531,6.506) 0.873

Absent (Ref) – –

Serum albumin (g/L)

Low, < 35 −2.259(−6.211,1.513) 0.233

High, ≥35 (Ref) – –

Wheelchair-bound

Yes −25.567(−35.132,-16.003) < 0.001

No (Ref) – –

Number of co-morbidities

≥ 3 −5.963(−12.082, 0.155) 0.056

< 3(Ref) – –

Diabetes mellitus

Diabetic −0.715(−3.919,3.568) 0.926

Non-diabetic – –

Adj. b: Standardised coefficients, CVD Cardiovascular disease
Adjusted R2:27% (F 8.269; p < 0.001)
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other studies. Lastly. there are other factors that were
not studied including cultural, religious practices and
environment which could affect HRQOL as indicated in
the low adjusted R2.

Conclusions
In conclusion, the present study provides an understand-
ing of overall HRQOL of HD and CAPD patients using
the EQ-5D questionnaire. The results show that dialysis
modality had no impact on HRQOL although PD pa-
tients scored a higher utility index. Other factors includ-
ing low haemoglobin level, number of co-morbidities
and wheelchair-bound status were significant predictors
of low HRQOL. Health domains profoundly affected in-
clude usual activities and pain/discomfort domains. This
study indicates that the EQ-5D questionnaire can both
measure patients’ HRQOL in local settings and produce
QALYs as key outcome measure in economic evaluation
studies.
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