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Abstract

Purpose The maintenance of good health-related quality
of life (HRQoL) is an important goal for end-stage renal
disease (ESRD) patients. Whether hemodialysis (HD) and
peritoneal dialysis (PD) have different impacts on HRQoL
is a concern shared by both physicians and patients. A
comparison study of HRQoL between Taiwanese HD and
PD patients was conducted.

Methods ESRD patients at 14 hospitals or dialysis centers
in northern Taiwan were recruited in this cross-sectional
study. The Chinese-language version of the 36-item Short
Form Health Survey Questionnaire (SF-36, Taiwan Stan-
dard Version 1.0) was used to evaluate HRQoL. Ordinal
regression analyses were used to explore the independent
association between HRQoL scores and dialysis modality.
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By Bonferroni correction test, a P value of <0.005 was
regarded as significant.

Results A total of 866 HD patients and 301 PD patients
were included. After adjusting for confounding factors, no
difference in HRQoL was found among the entire cohort
and the diabetic subgroup.

Conclusion This study demonstrated that Taiwanese HD
and PD patients had similar HRQoL. The current survey
improves our understanding of the association of HRQoL
with dialysis modality in Taiwan ESRD population.
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Introduction

The maintenance of well-being in health, the so-called
good health-related quality of life (HRQoL), is an impor-
tant treatment goal of end-stage renal disease (ESRD)
patients. Dialysis, a long-term and time-consuming treat-
ment, remains the major choice for ESRD patients at
present. Physicians and patients are eager to determine
whether the dialysis modalities have different impacts on
HRQoL. Information about the quality of life of patients
undergoing renal replacement therapy is needed to assist
physicians, nurses, patients, and their families to make
treatment decisions.

Several previous studies comparing HRQoL between
hemodialysis (HD) and peritoneal dialysis (PD) patients
have conflicting findings [1-4]. In a study of HRQoL,
many factors may influence the reported quality of life by
investigation subjects [5], such as differences in disease
burden, socioeconomic status, family support, social sup-
port, and spiritual resources [6]. Hence, regional and
national disparities exist in the study of HRQoL. Even
ethnic differences in HRQoL have also been demonstrated
in the dialysis population [7, 8]. Thus, surveys of HRQoL
should be regional and ethnicity specific.

Taiwan is a highly endemic region for end-stage renal
disease (ESRD) [9], and dialysis therapy is still the treat-
ment of choice for most patients. The study of impact of
different dialysis modalities on long-term clinical results is
lacking. Therefore, we conducted cross-sectional study
comparing HRQoL between Taiwanese patients undergo-
ing HD and PD. In order to eliminate selection bias based
on socioeconomic status, patients from 14 dialysis centers,
both in rural and urban districts, were included.

Patients and methods
Subjects

A total of 1,167 patients with ESRD at 14 hospitals or
dialysis centers in northern Taiwan were recruited for this
cross-sectional study. Inclusion criteria were age more than
18 years, able to complete the questionnaires by them-
selves, and had received stable dialysis for more than
1 month before this study. Patients who had cognitive
impairment, active psychiatric disease, active infection,
uncontrolled congestive heart failure (more severe than
New York Heart Association functional class II), or acute
complications from uremia at the time of study were
excluded.

Biochemical and hematologic parameters were obtained
within 1 month of the survey. Other clinical variables,
including dialysis modalities, body weight, duration on
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dialysis, primary renal disease, highest education level,
marital and employment status were also recorded.

This study was approved by the ethics committee of all
14 hospitals and monitored by the Institutional Review
Board of National Taiwan University Hospital.

Questionnaires

After written informed consent was obtained, patients were
asked to complete the Chinese-language version 36-item
Short Form Health Survey Questionnaire (SF-36, Taiwan
Standard Version 1.0) by themselves. The SF-36 is a val-
idated instrument [10], which is commonly used to mea-
sure HRQoL in dialysis populations [11, 12]. It includes
the following eight domains: physical functioning (PF),
role physical (RP), bodily pain (BP), general health (GH),
vitality (VT), social functioning (SF), role emotional (RE),
and mental health (MH). A total score ranging from 0 to
100 is calculated for each domain. Low scores in the eight
domains indicate lower quality-of-life state. These eight
scales have been compressed into two primary summary
scales: the physical component scale (PCS) and the mental
component scale (MCS). The PCS and MCS scores are also
converted into a 0- to 100-point scale [13].

Statistics

The Kolmogorov—Smirnov test of normality was used for
data distribution analysis. Normally distributed data were
presented as mean £+ SD and the non-Gaussian data as
median (25th, 75th percentile). The Student’s unpaired #-
test, non-parametric Mann—Whitney U-test, and chi-square
test were used to test differences between two groups of
patients. We explored the independent association between
HRQoL scores and dialysis modality by two models of
ordinal regression analyses. Model 1 included adjustment
for age, dialysis vintage, cardiovascular disease, and dia-
betes. Model 2 included adjustment for all the variables in
model 1, plus serum albumin and hematocrit. The scores of
eight HRQoL domains were analyzed as ordinal variables
and dialysis modality as a categorical variable. In these
regression analyses, the PCS and MCS scores were divided
to four quartiles and treated as ordinal variables. We also
tested for statistical interactions by including cross-product
interactions terms as independent variables in the regres-
sion models adjusted for age, diabetes, dialysis vintage,
cardiovascular disease, serum albumin, and hematocrit.
Since multiple testing was accomplished in our analyses,
the Bonferroni test, o = 0.05/10 or 0.005, was used to
define significance. The Bonferroni test is a more conser-
vative post hoc method for avoiding the phenomenon of
mass significance. Accordingly, a P value of <0.005 was
regarded as significant, and higher P values were regarded
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as tendencies. All calculations were performed using a
standard statistical package (SPSS 15.0 for Windows;
SPSS Inc, Chicago, IL).

Results
Clinical and demographic characteristics

The study cohort was predominantly women (56.9%) with
an average age of 55.6 £ 14.0 years. There were 866 HD
patients and 301 PD patients. Among the PD patients, 268
patients received continuous ambulatory peritoneal dial-
ysis and 33 patients received automated peritoneal dial-
ysis. The clinical and demographic characteristics of the
HD and PD groups are compared in Table 1. Compared
with HD patients, PD patients were significantly younger
(P <0.001), had higher education levels (P < 0.001),
were less likely to be widowed (P = 0.023), and were
more likely to be employed (P < 0.001). A significantly
smaller proportion of PD patients had diabetes
(P =0.001), but more PD patients had hypertension
(P < 0.001). The HD patient group had a higher preva-
lence of cardiovascular disease (P < 0.001). Compared to
the HD patient group, the PD patient group had lower
serum albumin (P < 0.001) and lower hematocrit levels
(P = 0.004).

Comparison of SF-36 scores between HD and PD
patients

The eight HRQoL domains, PCS, and MCS scores are
compared between the HD and PD patient groups in Fig. 1.
Compared to the HD patients, PD patients had higher
scores in the PF (P = 0.040), VT (P = 0.008), SF
(P = 0.012), and MH domain (P = 0.043). No significant
difference was found in the scores of the RP, BP, GH, and
RE domains. The PCS and MCS scores were higher in the
PD patient group, but these differences were not statisti-
cally significant.

Independent association between dialysis modality
and HRQoL

After adjusting age, diabetes, cardiovascular disease his-
tory, and dialysis vintage, the association between dialysis
modality and HRQoL presented in the BP domain
(P = 0.031), VT domain (P = 0.034), and SF domain
(P = 0.044) (Table 2). In the model 2 analysis, although
not significantly, the PD patients tended to have higher
scores in BP (P = 0.014), VT (P = 0.017), and SF domain
(P = 0.009).

Subgroup analysis of differences in HRQoL
between HD and PD patients

In the model of regression analyses, only diabetes was
found to be significantly interacting with dialysis modality.
The HRQoL summary scores between HD and PD patients
were not significantly different in diabetic or non-diabetic
subgroups by Mann—Whitney U-test (P > 0.100, data not
shown). But in the diabetic subgroup, after adjusting age,
dialysis vintage, cardiovascular diseases history, albumin,
and hematocrit, the scores of BP, VT, and SF domains
tended to be higher in the PD patients (P = 0.015, 0.009,
and 0.016, respectively) (Table 3). No differences of
HRQoL domains were found in subgroup analysis of non-
diabetic patients (data not shown).

Discussion

In addition to the first report of a comprehensive survey of
HRQoL using the SF-36 questionnaire in Taiwanese HD
patients [14], we conducted this first large-scale multi-
center survey to compare the HRQoL between Taiwanese
HD and PD patients. We demonstrated that no significant
difference in HRQoL scores was found in total dialysis
population analysis. In the subgroup analysis, diabetic PD
patients also had similar HRQoL scores to diabetic HD
patients.

Because of no co-payment for PD or HD treatments in
the national health insurance system in Taiwan, ESRD
patients can decide the modality of dialysis therapy
according to their personal preference. Patients and their
families make this decision based on consideration of many
issues, including co-morbidities, self-care ability, house-
hold environment, occupation, social support, family sup-
port, and physician preference. Because the assignment of
PD and HD could not be randomized in this study, the
characteristics of the two patient groups were significantly
different. In this study, PD patients were younger, had a
lower prevalence of diabetes and cardiovascular diseases,
were better educated, were less likely to be widowed, and
were more likely to be employed. Similar discrepancies in
demographic factors were also found in previous studies
[1-4, 15].

After adjustment for possible confounding variables, in
a such limited subject number, diabetic PD patients still
tended to have higher HRQoL scores in three domains than
diabetic HD patients. This result is in conflict with a study
by Mau et al. [16] in southern Taiwan. Their HD patients,
enrolled in two hemodialysis centers, had higher scores in
the social functioning domain. Such discrepancies may be
attributable to patient selection bias. Our HD study subjects
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Table 1 Patient characteristics
and relevant laboratory data

Data are expressed as
mean £+ SD

HD hemodialysis, PD peritoneal
dialysis, HCV hepatitis C virus,
BMI body mass index, BUN
blood urea nitrogen, AST
aspartate aminotransferase, ALT
alanine aminotransferase, iPTH
intact parathyroid hormone,
TIBC total iron-binding
capacity, Ccr clearance of
creatinine
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HD (n = 866) PD (n = 301) P value

Demographic characteristics
Age (years) 57.8 £ 132 492 + 144 <0.001
Male/female 379/487 124/177 0.438
Dialysis vintage (months) 48.5 + 44.8 31.0 £ 32.1 <0.001
BMI (kg/m?) 220+ 33 224 +33 0.078
Primary kidney disease <0.001

Diabetic nephropathy (n, %) 220 (25.4) 46 (15.3)

Glomerulonephritis (n, %) 327 (37.8) 144 (47.8)

Polycystic kidney disease (1, %) 95 (11.0) 25 (8.3)

Lupus nephritis (n, %) 21 (2.4) 15 (5.0)

Undetermined (n, %) 203 (23.4) 71 (23.6)
Diabetes (n, %) 240 (27.7) 54 (17.9) 0.001
Hypertension (n, %) 423 (48.8) 185 (61.5) <0.001
Cardiovascular disease (n, %) 152 (17.6) 24 (8.0) <0.001
Anti-HCV antibody positive (n, %) 170 (19.6) 17 (5.6) <0.001
Chronic hepatitis B (n, %) 74 (8.5) 39 (13.0) 0.031
Liver cirrhosis (n, %) 10 (1.2) 2 (0.7) 0.365
Chronic obstructive pulmonary disease (n, %) 11 (1.3) 0 (0) 0.037
Malignancy (n, %) 20 (2.3) 6 (2.0) 0.749
Education (n, %) <0.001

< High school 547(63.2) 110 (36.5)

High school graduate 178 (20.6) 93 (30.9)

College graduate 141 (16.3) 98 (32.6)
Employment status (n, %) <0.001

Unemployed 624 (72.1) 166 (55.1)

Employed 242 (27.9) 135 (44.9)
Marital status (n, %) 0.023

Married 620 (71.8) 221 (74.2)

Single 91 (10.5) 43 (14.4)

Widowed 110 (12.7) 21 (7.4)

Divorced or separated 42 (4.9) 13 (4.4)
Biochemical and Hematology Factors
BUN (mg/dl) 74.7 £ 19.2 61.3 £ 15.7 <0.001
Creatinine (mg/dl) 104 £ 2.3 11.1 £ 3.0 <0.001
Serum albumin (g/dl) 41+04 39+ 04 <0.001
AST (IU/L) 209 + 143 23.0 £ 12.8 0.033
ALT (IU/L) 20.6 + 24.3 20.8 £+ 16.0 0.874
Total cholesterol (mg/dl) 188.4 £+ 46.8 2119 £ 549 <0.001
Triglyceride (mg/dl) 171.0 £ 1304 198.0 &+ 151.3 0.003
Total serum calcium (mg/dl) 94+ 1.0 9.50 + 0.9 0.383
Serum phosphorus (mg/dl) 5.1 +£20 53+£15 0.035
Hematocrit (%) 29.8 + 4.2 29.0 £ 43 0.004
iPTH (pg/ml) 172.5 £ 2214 271.7 £ 314.0 <0.001
Iron (pg/dl) 71.8 + 57.9 81.2 + 38.0 0.010
TIBC (ug/dl) 231.8 £+ 85.6 264.8 £+ 48.4 <0.001
Ferritin (ng/ml) 526.2 £ 5164 499.3 £ 676.4 0.480
Urea reduction rate (%) 744 + 6.7 - -
Weekly Cecr - 60.5 £ 16.4 -
Total Kt/Vurea - 224 + 0.45 -
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Fig. 1 The distribution frequency and comparisons of the eight HRQoL domains, PCS, and MCS scores between HD and PD patients

were older, more likely to be widowed, and had lower
educational levels than those in the study of Mau et al. In
fact, the average age of the Taiwanese HD population is
about 60 [17], but only 53 in the study group of Mau et al.
Because this study enrolled a much larger group of patients
from 14 dialysis centers, it is likely that there was less
patient selection bias.

The exact reason for the association of marginally better
HRQoL with PD in diabetic patients could not be clarified
in this study. The first possible reason is the different
baseline patient characteristics. The high concentrations of
glucose in PD dialysate [18, 19] and more peritoneal pro-
tein loss [20] may produce unfavorable results to diabetic
patients. It retards physicians and diabetic patients to
choose PD as dialysis modality. It is likely that some
socioeconomic causes make diabetic patients to receive

peritoneal dialysis. ESRD patients who had higher socio-
economic status, self-care ability, independence, or even
family support tended to select PD as the dialysis modality
[21-23]. Because of this selection bias, diabetic PD
patients may have higher HRQoL.

The other likely reason is that PD treatment brings better
improvement in HRQoL for diabetic ESRD patients. The
relative risk of death is associated with the length of dial-
ysis time [24]. Patients’ reported HRQoL is also likely to
differ with the length of dialysis time as they experience
different treatment loading and complications [4]. Previous
longitudinal studies reported that HD patients had more
improvement of physical functioning and general health
perception in the first year of dialysis [25] and less physical
function deterioration in an 18-month follow-up [26]. As
our knowledge, there was no report showing better
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Table 2 Ordinal regression analyses to demonstrate relationships of HRQoL with different dialysis modality

SF-36 domain Model 1 Model 2

95% CI of RR P value 95% CI of RR P value
Physical function —0.424 to 0.649 0.681 —0.145 to 0.943 0.151
Role physical —1.117 to 0.200 0.172 —0.997 to 0.339 0.334
Bodily pain 0.054 to 1.154 0.031 0.141 to 1.259 0.014
General health —0.517 to 0.52 0.949 —0.488 to 0.594 0.847
Vitality 0.044 to 1.115 0.034 0.120 to 1.205 0.017
Social function 0.014 to 1.094 0.044 0.183 to 1.277 0.009
Role emotional —0.826 to 0.358 0.439 —0.714 to 0.489 0.714
Mental health —0.227 to 0.841 0.260 —0.144 to 0.938 0.151
PCS score quartiles —0.493 to 0.627 0.814 —0.353 to 0.784 0.457
MCS score quartiles —0.253 to 0.850 0.288 —0.152 to 0.967 0.153
Comparison: peritoneal dialysis versus hemodialysis patients
CI confidence interval, RR relative risk
Model 1: results were adjusted by age, diabetes, cardiovascular disease history, and dialysis vintage
Model 2: results were adjusted by age, diabetes, cardiovascular disease history, dialysis vintage, albumin, and hematocrit
Table 3 Relationships of HRQoL domains with different dialysis modality in diabetic patients
SF-36 domain HD (n = 240) PD (n = 54) Unadjusted Adjusted

RR (95% CI) P RR (95% CI) P

Physical function 30 (5, 60) 40 (30, 60) 0.440 (—0.075 to 0.954) 0.094 0.333 (—0.240 to 0.906) 0.255
Role physical 0 (0, 75) 0 (0, 25) —0.302 (—0.933 to 0.329) 0.348 —0.173 (—0.883 to 0.536) 0.632
Bodily pain 67.5 (45, 90) 77.5 (65, 100) 0.681 (0.153 to 1.208) 0.011 0.733 (0.143 to 1.322) 0.015
General health 35 (20, 50) 40 (25, 51.25) 0.206 (—0.308 to 0.719) 0.432 0.182 (—0.388 to 0.752) 0.532
Vitality 40 (30, 55) 50 (40, 60) 0.728 (0.209 to 1.247) 0.006 0.766 (0.189 to 1.342) 0.009
Social function 50 (37.5, 75) 62.5 (50, 78.125) 0.646 (0.125 to 1.168) 0.015 0.717 (0.136 to 1.297) 0.016
Role emotional 0 (0, 100) 0 (0, 100) —0.188 (—0.761 to 0.384) 0.520 0.032 (—0.607 to 0.671) 0.922
Mental health 56 (44, 72) 68 (48, 76) 0.510 (—0.005 to 1.025) 0.052 0.547 (—0.026 to 1.119) 0.061

Comparison: peritoneal dialysis versus hemodialysis patients

Results were adjusted by age, coexistent cardiovascular disease, dialysis vintage, albumin, and hematocrit

improvement in HRQoL for PD patients. Further longitu-
dinal study in Taiwan dialysis population is needed to
clarify this point.

This study still had several limitations. First, it was a
cross-sectional observational study. We did not exclude
differences in QOL before dialysis [27]. A randomized
study is a better design but very difficult to perform
[28]. Observational studies still remain the major
methods to compare the outcomes between PD and HD
patients. Second, this study included all prevalent ESRD
patients. Time-dependent HRQoL changes in HD and
PD patients still cannot be clarified by this study. Fur-
ther longitudinal comparison study using an incident
dialysis cohort is needed. Third, we did not record the
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symptom stress scale, co-morbid disease severity and
numbers, all of which have a strong impact on HRQoL.
These limitations require that our results be interpreted
with caution.

HRQoL is an important treatment goal. The current
survey improves our understanding of the association of
HRQoL with dialysis modality in Taiwan ESRD popula-
tion. The different dialysis modality is not found to affect
HRQoL. Even in diabetic ESRD patients, PD is not found
to have negative impact on their HRQoL.
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