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Abstract

Background: Haemodialysis (HD) is a life-saving but burdensome therapy for patients with end-stage renal disease
(ESRD) which can have a detrimental impact on patients’ quality of life and outcomes. There is currently little data
on the health related quality of life (HRQOL) of Chinese ESRD patients undergoing HD and this study sought to
examine the patterns of HRQOL and its associated factors within this population, as well as in comparison with the
general local population.

Methods: A cross-sectional study of 244 ESRD patients receiving HD in the hospital and in the community in Hong
Kong was conducted using the Short Form-12 Health Survey version 2 (SF-12v2). All study subjects were one-to-one
matched with subjects in a Hong Kong general population database by sex and exact age. Independent t-tests were
performed to compare the mean SF-12v2 scores between HD patients and the general population, followed by
one-way analysis of variance with post hoc Tukey's HSD tests to compare community-based haemodialysis,
hospital-based haemodialysis and the general population. Multiple linear regressions were used to identify the
factors (socio-demographic, clinical characteristics and comorbidities) associated with the HRQOL scores of ESRD
patients receiving HD.

Results: The SF-12v2 Physical Functioning, Role Physical, Bodily Pain, General Health and Physical Component
Summary scores of HD patients were significantly lower than the age-sex adjusted general population. However, the
SF-12v2 Mental Health and Mental Component Summary scores of HD patients were significantly higher than the
corresponding general population. Poorer HRQOL was associated with being female, smoking, unemployment and
hospital-based haemodialysis.

Conclusions: HD patients had substantially poorer physical HRQOL but better mental HRQOL than the age-sex
adjusted general population. Patients receiving HD in the community setting had better HRQOL. Reasons for these
observations will need to be further investigated. Those patients who are female, smokers and unemployed may
warrant more attention as their poorer HRQOL may be associated with poorer outcomes.
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Background

Chronic kidney disease (CKD) is an emerging global
health problem. According to the Global Burden of
Disease Study in 2010, chronic kidney disease rose from
27™ in 1990 to 18" in 2010, in the list of causes of total
number of global deaths [1]. CKD is a significant prob-
lem in Asia [2] with a prevalence of 11.9 % in Taiwan [3]
and 10.8 % in Mainland China [4]. This is due to the in-
creasing prevalence of key causes of CKD, hypertension
and diabetes mellitus, which in turn increase the health
burden attributable to CKD in the future [5].

Due to the progressive nature of CKD, many patients
with CKD are likely to deteriorate to end-stage renal dis-
ease (ESRD) and eventually require some form of renal
replacement therapy such as renal transplant, haemodi-
alysis (HD) or peritoneal dialysis (PD). HD is the most
effective mode of renal replacement therapy after renal
transplantation, but is expensive and burdensome to the
patient. In Asia, over 90 % of dialysis patients were on
HD in China and Taiwan in 2005-2006 [6, 7] which
contrasts sharply with the situation in Hong Kong where
PD is designated as first-line therapy according to gov-
ernment policy. HD is reserved for those in whom PD
has failed or who have medical contraindications to-
wards PD [8, 9]. This accounts for the comparatively low
percentage of HD patients in Hong Kong compared with
the rest of the developed world. According to the most
recent Hong Kong Renal Registry Report 2012, 1,246
(15.2 %) of patients in Hong Kong who needed renal
replacement therapy were undergoing HD with the re-
mainder on PD (43.6 %) or with a functioning renal
transplant (40.3 %) [10]. Of the HD patients, over 60 %
were treated in government-funded hospital-based renal
units [10].

Though a life-saving therapy, HD can have a signifi-
cant negative impact on the quality of patients’ lives. On
a day-to-day basis, the frequency of dialysis and long
duration of dialysis sessions limits patients’ independent
living [11]. From a longer term perspective, HD can result
in increased dependence on caregivers, loss of freedom,
disturbance to family and to social life [12]. This, coupled
with a stringent diet and fluid restriction, and the symp-
toms associated with ESRD itself, may be detrimental to
overall health-related quality of life (HRQOL) [13-17].

HRQOL is an important health outcome for studies
evaluating the impact of illness, clinical trials, audits of
the quality of healthcare and analyses of cost-effectiveness
[18, 19]. Furthermore, it has shown to be a clinically
important dialysis outcome [20]. The majority of the pub-
lished studies about the impact of HRQOL for ESRD pa-
tients receiving HD have been conducted in non-Chinese
populations [13-17, 21]. However, HRQOL is a culture-
specific construct as shown by the variation in relationship
between HRQOL and outcomes such as patient survival,
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compliance and the patterns of medical practice [22—25]
among international populations of ESRD patients. Aware-
ness of culturally specific HRQOL issues in Chinese HD
patients could facilitate a more patient-centred approach
to health care.

However the comparison of HRQOL between HD pa-
tients in Hong Kong and HD patients may be affected
by the aforementioned ‘PD first policy’ in Hong Kong.
Patients undergoing HD in Hong Kong are likely to be
more ill and to have poorer health status in contrast to
the baseline state of HD patients in other countries
where HD is the first choice for treatment of patients
with ESRD and patients may be relatively healthier.

Understanding the impact of HRQOL of community-
based and hospital-based HD patients with ESRD can
provide a more comprehensive evaluation of quality of
care than traditional clinical parameters alone. Know-
ledge of the difference in HRQOL between HD patients
with ESRD and the general population can provide valu-
able insight on the physical and psychosocial burden of
chronic illness and its treatment. Hence, the aim of this
study was to evaluate the HRQOL of Chinese patients
with ESRD undergoing HD. The specific objectives of
the study were: (1) to compare HRQOL of community-
based and hospital-based HD patients, (2) to compare
HRQOL of HD patients with that of the Hong Kong
general population; and (3) to identify the risk factors
for poorer HRQOL in Chinese patients with HD.

Methods

This was a cross-sectional observational study. Subjects
were recruited from two different settings to include
patients with a broad spectrum of characteristics. The
subject recruitment period was from October 2012 to
March 2013:

The community-based haemodialysis (CBHD) setting,
for this study was the Haemodialysis Public Private Part-
nership (HD-PPP), a shared-care programme that gives
eligible patients the option of receiving HD treatment in
the community while continuing to be followed up in
the renal clinic of the public hospital. Participants were
predominantly PD patients who converted to HD for
medical reasons (i.e. poor ultrafiltration, inadequate dia-
lysis or frequent bacterial/fungal peritonitis on PD), who
had good vascular access, were haemodynamically stable,
and were mentally sound, ambulatory and independent
for HD and who wished to join the CBHD programme.
In this service provision model, HD services are pur-
chased from non-government HD providers in the com-
munity without additional cost to the patient. In order
to maintain the quality of care of the HD service, the
protocols for HD were standardized across different
community centres. During the study period, there were
five community-based HD centres which provided HD
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services for 124 patients under the HD-PPP programme.
All 124 HD-PPP patients were invited to join this study.

In a government-funded hospital-based HD (HBHD)
setting, patients who were undergoing HD in thirteen
government-funded hospitals across Hong Kong were
recruited by convenience sampling. Eligible patients
were invited by trained research assistants to take part
in this study.

All subjects in community-based HD centres of the
HD-PPP programme were recruited to join the study
whilst patients in government-funded hospital-based HD
Units were recruited by convenience sampling until a
target sample size was reached. Subjects from both set-
tings were excluded if they were aged < 18 years; could
not understand Cantonese; had cognitive impairment,
refused to participate; or were too ill to give consent
(i.e. patients who reported they were too fatigued to
complete the questionnaire or patients who were in
isolation due to illness). Trained research assistants ex-
plained the nature of the study and invited subjects to
participate. Those patients who agreed to participate and
who provided written consent then completed a struc-
tured interviewer-administered questionnaire.

In order to compare the HRQOL of our study subjects
against the Hong Kong general population, we identified a
matching subject from the Hong Kong population study
dataset for each subject in our study. This was possible be-
cause we had access to the original data set of the Chinese
(Hong Kong) SF-12 Health Survey-Version 2 Hong Kong
population study [26] (previously conducted by one of our
co-authors), which surveyed 2533 subjects by random
sampling. A match was defined as subjects of the same
gender and exact age in year. This was done in accordance
with well-accepted methodology to match for age and
gender when comparing HRQOL to population norms.
Age and gender were selected as matching criteria as they
are strong factors affecting HRQOL whose effect must be
controlled for when comparing to the general population.
Previous studies also adopted this methodology to com-
pare the HRQOL of patient populations against the gen-
eral population [27, 28].

Ethics approval

Ethics approval of this study was granted by all local
Institutional Review Board (HKU/HA HKW: UW 10-366;
HKEC: HKEC-2010-096; KEC/KCC: KC/KE-10-0208/
ER-3; KWC: KW/EX/10-150 (34-17); CUHK/NTEC:
CRE-2011.051); NTWC: NTWC/CREC/911/11). Infor-
med consent was obtained from all patients.

Outcome

The primary outcome in this study was HRQOL as mea-
sured by the Chinese (Hong Kong) Short Form-12
Health Survey version 2 (SF-12v2).
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Study instruments

The Chinese (Hong Kong) SF-12 Health Survey-Version 2
(SF-12v2)

The SF-12 v2 has been validated and normed on the gen-
eral Chinese adult population in Hong Kong [26, 29]. It
measures eight domains of HRQOL on Physical Function-
ing (PF), Role Physical (RP), Bodily Pain (BP), General
Health (GH), Vitality (VT), Social Functioning (SF), Role
Emotional (RE) and Mental Health (MH) on a scale with
theoretical range from 0 to 100. A higher score indicates
better HRQOL. The eight domain scores can be aggre-
gated based on population-specific weights to calculate
two summary scores, the Physical (PCS) and Mental
Component Summary (MCS) scores.

Socio-demographic, clinical and comorbidity information
Demographic data including gender, age, marital status,
educational level, smoking habit, and employment status
were collected by a structured questionnaire. Clinical out-
come measures such as dialysis efficacy as calculated by
Kt/V and haemoglobin were extracted from medical re-
cords. The target value of Kt/V was defined as Kt/V > 1.8
for patients receiving 2 HD sessions per week, or Kt/
V >1.2 for patients receiving 3 HD sessions per week, or
Kt/V = 3.6 for weekly data [30]. The target haemoglobin
was 9 g/dL or greater. Presence of co-morbidity was de-
fined as having any of the following conditions: diabetes
mellitus, hypertension, cancer, acute myocardial infarc-
tion, other chronic ischemic heart disease, congestive
heart disease, stroke, peripheral vascular disease and
chronic lung disease.

Data analysis

Descriptive statistics were used to describe the cha-
racteristics and summarize the SF-12v2 scores of the
subjects. Differences in baseline characteristics between
CBHD and HBHD patients were tested by independent
t-tests for continuous variables or chi-square tests for
categorical variables. All HD patients were one-to-one
matched with the Hong Kong general population by sex
and exact age and independent t-tests were used to as-
sess the differences in mean SF-12v2 scores [26]. Such
comparisons of HRQOL scores were similarly performed
in previous studies [27, 28]. The Cohen’s d effect sizes
were also calculated and the value was interpreted as triv-
ial for<0.2, small for>0.2 and < 0.5, moderate for > 0.5
and < 0.8 or large for >0.8 [31]. The differences in mean
SE-12v2 scores across two settings and Hong Kong gen-
eral population were further analyzed by one-way analysis
of variance (ANOVA) with post hoc Tukeys HSD test if
there were significant differences between the three
groups. The internal consistency of the SF-12v2 domain
scores was assessed by Cronbach’s alpha coefficient, with a
value > 0.7 indicating adequate internal consistency [32].
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The associations between risk factors (socio-demograph-
ics, clinical and comorbidity information) and HRQOL
were assessed by multiple linear regressions.

All statistical analysis was performed using STATA
Version 13.0 (StataCorp LP, College Station, Tex). All sig-
nificance tests were two-tailed and findings with a p-value
less than 0.05 were considered statistically significant.

Results

Subjects

A total of 305 eligible subjects (124 CBHD patients; 181
HBHD patients) were approached in five community-
based HD centres and thirteen government-funded
hospital-based HD Units. Amongst all, 244 patients con-
sented to participate which gave a response rate of 80 %
of all eligible patients approached. 110 (88.7 %) of 124
HD-PPP programme patients who were receiving HD in
community-based centers completed the face-to-face
interview. 134 (74.0 %) of 181 subjects who were receiv-
ing HD in government-funded hospital-based HD cen-
ters completed the face-to-face interviews.

The socio-demographic and clinical characteristics of
CBHD and HBHD patients are displayed in Table 1.
There were no statistical differences in socio-demographics
except employment status and transportation means. More
patients in HBHD were in active employment and travelled
by taxi to their HD service. There was no significant differ-
ence between the two groups in dialysis adequacy (Kt/V)
or hemoglobin level, two conventional clinical outcome
measures. Moreover, both groups had similar proportions
of patients suffering from co-morbidities.

Health-related Quality of Life of Patients with HD

Table 2 presents the means and the standard deviations
(SD) of HRQOL scores. Out of 2,831 subjects in the sex-
age adjusted general population in Hong Kong, 233 were
one-to-one matched with the HD patients under study
by both sex and exact age and their SF-12v2 scores were
compared. 11 out of 244 subjects could not be matched.
Overall, the SF-12v2 PF, RP, BP, GH and PCS scores of
HD patients were lower than the corresponding general
population. It was unexpected to find that the SF-12v2
MH and MCS scores of HD patients were significantly
higher than the corresponding general population. The
results of Tukey’s HSD test showed that HBHD patients
had poorer SF-12v2 PF, BP and PCS scores than the age-
sex adjusted general population as well as the CBHD
group. All the Cronbach’s alpha coefficients (Overall HD
patients: 0.812; Age-sex adjusted Hong Kong general
population: 0.842; CBHD patients: 0.823; HBHD patients:
0.809) of SF-12v2 domain scores exceeded the threshold
of 0.7, implying the acceptable internal consistency reli-
ability of the SF-12v2 scale.
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Factors associated with HRQOL of ESRD patients

receiving HD

Table 3 and Table 4 shows the factors associated with
the domains of HRQOL, PCS and MCS scores using
multiple linear regressions. CBHD patients had signifi-
cantly higher scores in the SF-12v2 PF, BP, GH, RE and
PCS scores than the HBHD patients. Being male was as-
sociated with higher SF-12 v2 PF, BP, RE and PCS scores.
Being employed was associated with higher SF-12 v2 PF,
RP, GH, VT, SE, RE and PCS scores. Smoking was associ-
ated with lower SF-12 v2 PCS but higher MCS scores.
Compared with patients who went to HD sessions alone,
those who were accompanied by others had poorer
SF-12 v2 PF score. No factor was associated with the
SF-12 v2 MH score.

Discussion

In relation to the impact of HD on HRQOL as measured
by the SF-12v2, our HD patients had poorer HRQOL in
the PF, GH domains and PCS with small to moderate ef-
fect sizes of 0.58 (PF), 0.34 (GH) and 0.41 (PCS) than
the adjusted general population. This finding was con-
sistent with the results of a previous study in which
ESRD patients had poorer HRQOL as measured by the
physical dimension of the Short Form-36 [33]. An
American study also revealed that the SF-36 PF domain
of ESRD patients was substantially lower (39.9) than the
US general population [34]. A systematic review found
that the weighted prevalence of the symptoms of fatigue
and tiredness in ESRD patients was 71 % and 44 % of
ESRD patients who suffered from sleep disturbance [35],
which might have led to impairment in activities of daily
living (RF) and of physical functioning (PF) and poor
general health perception (GH). Moreover, many pa-
tients in Hong Kong are influenced by belief in the the-
ories of traditional Chinese Medicine, in which weak
kidney function is detrimental to overall health (GH).
HD patients also had lower SF-12v2 BP score than the
general population, which might be attributable to the
easy muscle fatigue associated with ESRD.

It was encouraging, although unexpected, that HD pa-
tients had better SF-12v2 MH and MCS scores than the
age-sex matched general population, with small to mod-
erate effect sizes of 0.25 (MH) and 0.5 (MCS). Cross-
sectional studies in western populations reported that
the mental health in HD patients was not different from
that of the general population or from patients who had
received renal transplants [36—40]. A study in the US
suggested that there was minimal negative impact of
ESRD on the MH domain of the SF-36 (5 on a 100-
point scale lower than the general population). Previous
studies found that HD patients with psychological adapta-
tion had greater appreciation of life and better mental
health [41, 42] which might be the explanation for the
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Table 1 Socio-demographic and additional information between CBHD and HBHD patients

Factor Total CBHD patients HBHD patients P-value

(n=244) (n=110) (n=134)

Socio-demographic

Sex 0.757
Female 402 % 39.1 % 41.0 %
Male 59.8 % 60.9 % 59.0 %

Age (mean + SD), year 56.6+12.7 572+130 56.0+ 124 0.463

Educational level 0.696
No formal education 86 % 100 % 75 %
Primary 27.0 % 236 % 299 %
Secondary 537 % 555 % 522 %
Tertiary 10.7 % 10.9 % 104 %

Marital status 0.583
Unmarried 346 % 327 % 36.1 %
Married 654 % 67.3 % 63.9 %

Smoking status 0.152
Non-smoker 95.1 % 97.3 % 933 %
Current smoker 49 % 2.7 % 6.7 %

Working status 0.011*
Not working 79.1 % 86.4 % 731 %
Working 209 % 136 % 269 %

Come alone/Accompanied for HD session 0494
Alone 83.6 % 81.8 % 85.1 %
Accompanied by others 164 % 18.2 % 14.9 %

Transportation to dialysis center 0.024*
Walk 82 % 82 % 82 %
Public transport 74.6 % 81.8 % 68.7 %
Taxi/ others 172 % 10.0 % 231 %

Clinical and Co-morbidity information

KV 0337
Target® not achieved 26.8 % 29.6 % 238 %
Target® achieved 732 % 704 % 762 %

Blood haemogloblin 0.239
<9 g/dL 228 % 194 % 26.1 %
> 9 g/dL 77.2 % 80.6 % 739 %

Co-morbidities
Yes 78.1 % 77.8 % 784 % 0914
No 219 % 222 % 21.6 %

CBHD: Community-based haemodialysis; HBHD: Hospital-based haemodialysis; HD: Haemodialysis

*Significant with p-value < 0.05 by chi-square test or t-test as appropriate

*Target: Kt/V > 1.8 for 2 HD sessions per week or Kt/V > 1.2 for 3 HD sessions per week or Kt/V > 3.6 for weekly data

high perceived mental-health related quality of life among
our Chinese HD patients. As HD patients need to attend
HD 2 or 3 times a week for several hours each time, there
may be opportunity for the nursing staff to build up rap-
port, enhance knowledge, enable coping and provide more

psychological support to HD patients that are beneficial to
mental health. Another possible explanation may be found
in the “response shift theory” [43]. ESRD patients might
reframe their expectation, and their conceptualization of
health-related quality of life over the course of the disease



Table 2 HRQOL scores of CBHD, HBHD patients and age-sex adjusted HK general population

SF-12v2 Overall HD patients® (n=233) Age-sex adjusted HK general P-value Effect size® CBHD patients (n=110) HBHD patients (n=134) P-value for ANOVA Significant
population® (n=233) difference***

Mean (SD) Mean (SD) Mean (SD) Mean (SD)

Physical functioning 66.85 (32.55) 83.91 (26.03) <0.001* 0.58 73.64 (29.68) 61.38 (34.09) <0.001** 3>1>2

Role physical 7135 (31.01) 79.08 (26.07) 0.004*  0.27 7148 (32.27) 71.36 (30.11) 0.015** 3>2

Bodily pain 70.71 (31.62) 78.54 (25.97) 0.004* 027 77.50 (32 64.93 (30.21) <0.007** 1,3>2

General health 37.55 (25.78) 46.93 (29.82) <0.001* 034 41.36 (24.99) 35.00 (26.51) <0.001** 3>2

Vitality 57.40 (24.15) 61.91 (29.09) 0070  0.17 55.68 (24.10) 58.96 (24.02) 0123

Social functioning 77.25 (29.69) 81.97 (24.94) 0.064 0.17 8 (3142) 7743 (28.08) 0.242

Role emotional 78.54 (25.42) 7725 (23.01) 0.567 0.05 81.36 (25.10) 7640 (24.94) 0.228

Mental health 75.00 (19.97) 70.06 (18.92) 0.006*  0.25 7534 (21.11) 74.81 (19.08) 0.020**

Physical component 4277 (11.11) 47.50 (11.82) <0.001* 041 4571 (11.02) 40.26 (10.89) <0.001** 1,3>2

summary score

Mental component summary 54.68 (9.14) 49.82 (10.41) <0.001* 0.50 55.51 (7.96) 54.15 (9.94) <0.001** 1,2>3

score

HRQOL: Health-related Quality of Life; CBHD: Community-Based Haemodialysis; HBHD: Hospital-Based Haemodialysis; HK: Hong Kong
20f 2,831 respondents in the study of population norm of the SF-12v2 in Hong Kong, 233 HD patients were matched to 233 general population subjects with sex and exact age. 11 subjects could not be matched
PCohen’s d effect size between HD patients (overall) and HK general population

*Significant difference between HD patients (overall) and HK general population (P < 0.05)

**Significant difference between three groups (P < 0.05) by one-way ANOVA: Group 1, CBHD; Group 2, HBHD; Group 3, Hong Kong general population

***Significant difference between groups by post hoc Tukey’s HSD test (P < 0.05)

80LEL (5107) S3WOdINQ 317 JO AUPND PUD YIDaH D 13 UM

Z1 Jo 9 abed



Table 3 Factors associated with SF-12v2 at baseline by multiple linear regressions

PF RP BP GH VT
Independent variables Coef.  95%Cl P-value  Coef. 95 % Cl P-value Coef. 95 % Cl P-value Coef. 95 % Cl P-value Coef. 95 % Cl P-value
Socio-demographics
Male (vs. Female) 16.22 (7.26,25.17) < 0001* 800 (-198,1798) 0.116 14.85 (4.91,24.79) 0.004* 330 (4711132 0417 178  (-6.01,957) 0.653
Age 0.09 (-0.28,0.46) 0.624 005  (-037,046) 0819  —007 (-0480.35) 0750  —008  (-041,0.25) 0.641 027  (-006,059) 0.105
Educational level
(No formal education)
Primary 266 (-14.07,19.38)  0.755 694  (-11.702559) 0464  —933 (-2790924) 0323 847 (-6512344) 0266  —123 (-1579,1332) 0867
Secondary -232  (-1891,1428) 0.783 —500 (-2349,13.50) 0.595 -830 (-26.72,10.13) 0375 1.76 (-13.09,16.62) 0815 —350 (-17.93,1094) 0633
Tertiary 520 (-15.05,25.44) 0613 -526 (-2783,1731) 0646  —339 (-2587,1909) 0766  -278 (-2091,1535) 0.763 -0.74 (-1836,16.88) 0934
Married (vs. Unmarried) 0.51 (-8. 0.908 457 (-5.10,14.25) 0353 -347 (-13.11,6.17) 0479 737 (-040,15.14)  0.063 291 (-4.65,1046) 0449
Smoker (vs. Non-smoker) -1280 (-31.27566) 0.173 —3.70 (-24.29,16.88) 0.723 —7.79 (-2829,12.72) 0455 —450  (-21.03,12.03) 0592 -1.99 (-18.06,14.08) 0.807
Working (vs. Not working) 1749  (6.77,28.21) 0.002% 1642 (447,2837) 0007* 354  (-836,1544) 0.558 12.14 (2.54,21.73) 0013* 1184 (25121.17) 0.013*
CBHD, Yes (vs. No) 1131 (322,1940)  0.006* 273 (-62811.75) 0551 1233 (3352131)  0007* 759 (035,14.83)  0.040* -252 (-9554.52) 0481
Come alone/ accompanied -21.26 (-33.76-876) 0.001* -2.16 (-16.09,11.78) 0.760 784  (-6042172) 0.267 —-264  (-1383,855) 0642 —427 (-1515661) 0440
for HD session, Accompanied
by others (vs. Alone)
Transportation to dialysis
center (vs. Walk)
Public transport -3.18  (-18.10,11.74) 0675 —234 (-1897,1429) 0.782 1209 (-4482866) 0.152 -6.73  (-20086.63) 0322 -043 (-1341,1256) 0949
Taxi/ others —475  (-22.20,1271) 0592 —325 (-2271,1621) 0.742 1026 (-9.122964) 0298  —1022 (-2585541) 0199 263  (-1256,17.82) 0733
Clinical and Co-morbidity
information
Kt/V,Target® achieved —-685  (-1572,202) 0.129 111 (-8.77,1099)  0.825 -137 (-11.22847) 0784 0.83 (-7.10,8.77) 0.836 -072 (-844,6.99) 0.854
(vs. Target® not achieved)
Blood haemogloblin, 2 9 g/dL 091  (-10.34851)  0.848 117 (9341168 0826 324 (-1371,723) 0542  -369 (-1213475) 0390 101 (-7.199.22) 0.808
(vs. < 9 g/dL)
Comorbidities, Yes (vs. No) -505  (-14654.55) 0301 -380 (-1450690) 0485 406 (-660,14.72) 0454 1.38 (-7.21,9.97) 0752 =377 (1212458 0375
Constant 6062  (27.1394.11) < 0001* 6142 (24099875 0001* 5680 (19629399 0003* 3470 (4726468  0024* 4354 (1441,7268) 0.004*

CBHD: Community-Based Haemodialysis; HD: Haemodialysis; PF: Physical Functioning; RP: Role Physical; BP: Bodily Pain; GH: General Health; VT: Vitality; CI: Confidence Interval

*Significant with p-value < 0.05

“Target: Kt/V > 1.8 for 2 HD sessions per week or Kt/V > 1.2 for 3 HD sessions per week or Kt/V > 3.6 for weekly data
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Table 4 Factors associated with SF-12v2 at baseline by multiple linear regressions

SF RE MH PCS MCS
Independent variables Coef.  95% Cl P-value  Coef. 95 % Cl P-value  Coef. 95% Cl P-value  Coef. 95 % Cl P-value  Coef. 95 % Cl P-value
Socio-demographics
Male (vs. Female) 4.70 (-469,14.08) 0325 9.93 (2.00,17.85) 0.014* —148 (-7.944.97) 0.651 755 (440,1070) < 0.001* -0.17 (-3.06273) 0910
Age -0.11  (-0.50,0.28) 0.587 -0.11  (-044,022) 0.508 -009 (-035,0.18) 0.527 -0.04 (-0.17,0.09) 0517 -007 (-0.19,005  0.240
Educational level
(No fomal education)
Primary 0.17 (-17.37,17.70)  0.985 —467 (-1948,10.13) 0534 384  (-822,1589) 0531 -063 (-6.52,5.25) 0.832 077 (-4636.18) 0778
Secondary -866 (-26.05874) 0328 -1290 (-2759,1.78)  0.085 269  (927,1465) 0658 -1.82 (-7.664.02) 0539 -203 (-740333) 0455
Tertiary —560 (-26.83,1563) 0603 —6.50  (-2442,1143) 0475 628 (-8322087) 0397 —246 (-959466) 049 118 (-537,772) 0724
Married (vs. Unmarried) 147 (-763,1057) 0751 2.25 (-5.44,993) 0.565 -1.71 (-797454) 0.590 187 (-1.194.92) 0.229 134 (-1464.15) 0347
Smoker (vs. Non-smoker) 1542 (-3953478) 0.118 472 (-11.62,21.07) 0569 1022 (-3.092353) 0132 —727 (-13.76-0.77) 0.029* 664 (067,1262) 0029*
Working (vs. Not working) 1130 (0.06,22.54) 0.049% 1117 (1.68,20.66) 0.021* 184 (-5.889.57) 0.638 460 (0.83837) 0.017* 215 (-1.32561) 0223
CBHD, Yes (vs. No) 2.71 (-5.77,11.19) 0530 8.54 (1.39,15.70) 0.020* 162 (-421,744) 0.585 477 (1.93,762) 0.001* 246 (-0.155.08)  0.065
Come alone/ accompanied for —564  (-18.74,747) 0397 -1.79  (-1285928) 0750 -289 (-11.906.12) 0528 -334 (774105 0135 098  (-3.065.02) 0633
HD session, Accompanied by
others (vs. Alone)
Transportation to dialysis
center (vs. Walk)
Public transport —13.18 (-2882247)  0.098 350 (-9.71,16.71) 0602 -230 (-13.06846) 0674 066  (-459591)  0.804 -021 (-5.03461) 0931
Taxi/ others -1147 (-29.77,683) 0218 825 (-7.20,23.70) 0294 -280 (-15389.79) 0661 -139 (-7.53475) 0.655 009  (-5565.73) 0976
Clinical and Co-morbidity
information
Kt/V,Target® achieved —3.77  (-13.065.53) 0425 1.18 (-6.67,9.02) 0.768 —433 (-10.72206) 0.183 —-042 (-3.54,2.69) 0.789 -043 (-330243) 0.766
(vs. Target® not achieved)
Blood haemogloblin, 2 9 g/dL  -506  (-14944.83) 0314 -2.74  (-11.08561) 0518 -080 (-7.60,5.99) 0816 086  (-2464.18)  0.609 -009 (-3.14296) 0954
(vs. < 9 g/dl)
Comorbidities, Yes (vs. No) 232 (-7.741239) 0649 -351 (1200499 0416 -0.15 (-7.07,6.77) 0.965 -030 (-3.683.07)  0.860 191 (-1.19502) 0225
Constant 9858  (6347,133.69) < 0001* 7974  (50.10,109.39) < 0.001* 8343 (59.29,107.57) < 0001* 3835 (265750.13) < 0.001* 5558 (44.756641) < 0.001*

CBHD: Community-Based Haemodialysis; HD: Haemodialysis; SF: Social Functioning; RE: Role Emotional; MH: Mental Health; PCS: Physical Component Summary; MCS: Mental Component Summary; Cl:
Confidence Interval

*Significant with p-value < 0.05

Target: Kt/V > 1.8 for 2 HD sessions per week or Kt/V > 1.2 for 3 HD sessions per week or Kt/V > 3.6 for weekly data
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trajectory, which in turn leads to “better” MH and MCS
scores than the general population. Further qualitative
studies would be useful to explore the illness experience,
coping and mental health of ESRD and HD patients.

Of interest, both mental or physical health-related
summary scores of our Chinese HD patients in Hong
Kong were higher than those of HD patients in other
countries including Singapore [13], Japan [44], Brazil
[45], Europe [44], the United Kingdom [46] and the US
[44, 47, 48]. Our patients also had better physical and
mental component summary of HRQOL (PCS: 42.8;
MCS: 54.7) than others of the same ethnicity, namely
HD patients in mainland China (PCS: 36.2; MCS: 43.8)
and Taiwan (PCS: 36.3; MCS: 37.5) [49, 50]. The results
revealed that the perceived life impact of disease is
culture-specific but is also influenced by health beliefs as
well as the country’s health care system. Health care
financing may also influence HRQOL especially for
people with serious chronic diseases that require expen-
sive life-saving treatments such as HD [44]. For example,
HD patients in the US had better SF-36 MCS than those
in Japan and Europe, but HD patients in Japan had better
SF-36 PCS of than those in the US and Europe [44]. Inter-
pretation of HRQOL findings must take into consideration
the cultural and health care context of the population.

Compared with patients undergoing CBHD, those
patients undergoing HBHD had poorer SF-12v2 PCS, PF
and BP scores, but no significant difference in the
SE-12v2 MCS or other domain scores, by ANOVA and
after adjustment of confounders by multiple regressions.
This was different from the findings in the literature
which showed no difference between groups in both
physical and mental components [51]. This may be due
to the “self-selection” of more physically fit patients for
CBHD. Although the socio-demographics and propor-
tion of presence of co-morbidities of the two groups
were statistically similar, the severity level of comorbidi-
ties in HBHD group may be higher than that in CBHD
because of the requirement that patients be independent
and ambulatory for the CBHD group. More detailed ex-
ploration for any difference in the health status of the
HBHD and CBHD patients on entry into programme
and a longitudinal study on the change in HRQOL of
both groups would provide insight into whether HD set-
ting has an independent effect on HRQOL. On the other
hand, there were some patients in the hospital, who met
the referral criteria, but refused to transfer to the com-
munity centre because they were worried about transfer-
ring to an unfamiliar environment.

The results of socio-demographic factors associated
with the HRQOL of HD patients showed that male
HD patients had better scores in physical domains of
HRQOL but no difference in mental domains compared
with female patients. Numerous studies had reported
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poorer HRQOL in several or all dimensions in female
compared with male dialysis patients [50, 52—54]. The
finding that females have poorer HRQOL is consistent
with that found in the general populations [50].

We found that employed HD patients had better
SF-12v2 scores in several HRQOL domains including PF,
RP, GH, VT, SE, RE as well as the PCS which is consist-
ent with findings cited in the literature [33, 50, 55, 56].
Patients are less likely to perceive impairment in their
activities of daily living when they are able to continue
active employment, but the low employment rate is
notable in our HD population. Other studies found that
the need to frequently attend HD sessions or disability
discrimination [57, 58] to be reasons for the low em-
ployment rate. Nonetheless, counselling and vocational
rehabilitation should be provided to encourage dialysis
patients who are able to work to do so, even on a volun-
tary basis, for enhancement of HRQOL.

It is well known that smoking is a risk factor for
increasing disease burden [59] which may explain the
inverse relationship observed between smoking and
SE-12v2 PCS, but paradoxically a direct relationship was
found between smoking and SF-12v2 MCS. The benefit
to mental health from smoking may be from the pleas-
ure or relaxation derived from the habit [60], though this
is inconclusive due to the cross-sectional design and
small proportion of smokers in our study (<5 %).

HD patients who came to HD centre accompanied by
others had much lower HRQOL in PF than those who
attended alone. This is expected, as patients with poorer
physical functioning were might not have been able to
attend HD session alone and the accompanying person
was usually a domestic helper whose responsibility was
to physically assist the patient to and from the HD ses-
sion. Conversely, patients who were physically fit should
have had no problem to attend HD session alone.

We found that clinical measures and the presence of
co-morbidities were not associated with HRQOL of HD
patients. Although dialysis adequacy and anaemia are
key dialysis outcome measures and predictors of morbidity
and mortality [61-63], they were not associated with pa-
tients’ HRQOL. Similarly the presence of co-morbidities
was not associated with HRQOL. Some studies observed
that there was a positive correlation between haemoglobin
level and perceived HRQOL [64—66] and a negative cor-
rection between co-morbidity and HRQOL [50, 67-69].
However, other reports were consistent with our results,
showing that the Kt/V and haemoglobin did not signifi-
cantly correlate with HRQOL of dialysis patients [70, 71].

Strengths and limitations of this study

There were two main strengths of the present study. First,
we were able to determine the impact of ESRD and HD
on HRQOL through normative comparisons of HRQOL
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between our patients and age-sex matched subjects from
the general population. Second, HD patients were recruited
in both hospital and community settings which permitted
the exploration of possible HRQOL differences between
patients undergoing dialysis in contrasting settings.

There were a number of limitations to this study.
Firstly, all subjects were recruited from the community
centres and government-based hospitals, and the results
may not be generalizable to ESRD patients undergoing
dialysis in the private settings. Second, the HRQOL was
measured by the SF-12v2. As a generic measure, the
SF-12v2 might not be sufficiently sensitive as disease-
specific measures to detect differences between HD pa-
tient groups. For example, the finding that no factor was
associated with mental health domain of the SF-12v2, or
the lack of association between clinical parameters and
HRQOL scores might be due to the insensitivity of the
measure. Further study with the dual use of generic and
disease-specific measures may help evaluate HRQOL
of HD patients more comprehensively. Third, additional
clinical parameters such as albumin, creatinine and cal-
cium would help to obtain a more complete picture of
which dialysis outcome measures relate to HRQOL of
HD patients. Fourth, it would have been be worthwhile
to investigate the difference in HRQOL between two-times
and three-times weekly HD, had the data been available.
Lastly, as a cross-sectional study, only preliminary informa-
tion about association of HRQOL and risk factors was pos-
sible to be obtained and longitudinal studies are needed to
evaluate any causal relationship as well as the change of
HRQOL among HD patients in different settings.

Conclusions

Different from most other previous studies, our study
demonstrated HD patients as having better mental
health-related quality of life when compared to the gen-
eral population. CBHD patients seemed to perceive bet-
ter HRQOL in physical domains but were no different in
mental domain scores from HBHD. Factors associated
with poorer HRQOL included female gender, smoking,
and not working. Features of the HD setting as well as
other modifiable factors should be further investigated
to improve HRQOL for HD patients. Longitudinal stud-
ies would help establish causation and evaluate changes
in HRQOL over time.
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ANOVA: Analysis of variance; BP: Bodily pain; CBHD: Community-based
haemodialysis; CKD: Chronic kidney disease; ESRD: End stage renal disease
haemodialysis; GH: General health; HBHD: Hospital-based haemodialysis;
HD: Haemodialysis; HD-PPP: Haemodialysis public private partnership;
HRQOL: Health related quality of life; MCS: Mental component summary;
MH: Mental health; PCS: Physical component summary; PD: Peritoneal
dialysis; PF: Physical functioning; RE: Role emotional; RP: Role physical;

SF: Social functioning; SF-12 v2: The Short Form-12 Health Survey version 2.;
VT: Vitality.

Page 10 of 12

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions

Dr. JY Chen and Prof. CLK Lam are responsible for study design, supervision,
critical revision of the manuscript and obtaining funding. Mr. EYF Wan and
Mr. AKC Chan and Dr. CKH Wong are responsible for data analysis. Dr. JY
Chen, Mr. EYF Wan, Mr. EPH Choi and Miss KHY Chan are responsible for
interpretation of data and drafting of the manuscript. All authors read and
approved the final manuscript.

Acknowledgements

We would like to thank the HD-PPP program teams, all cluster representatives
and clinical staff of the Hospital Authority of Hong Kong particularly Prof. Philip
Li, Prof. Daniel Chan, Dr. Y. L. Kwok and Mr. Gary Ching for working with our
team in this evaluation study. Furthermore, we would like to thank Dr. SV. Lo
and the staff of the Statistics & Workforce Planning Department of the Hospital
Authority of Hong Kong, particularly Mrs. Edwina Shung, Mr. Peggo Lam,

Dr. Kelvin Tsoi, Mr. Adam Ng, and Mr. CF. Yiu in clinical data extraction. Sincere
gratitude is expressed to all Community HD Centres and Renal Unit in-charge
as well as their most helpful clinic staff who made our patient reported
outcome survey successful.

Financial disclosure

This study has received funding support from by the Hong Kong Hospital
Authority (Ref. no: 8011014157) and the Health and Health Services Research
Fund, Food and Health Bureau, HKSAR Commissioned Research on
Enhanced Primary Care Study (Ref. no EPC-HKU-2). The funding agencies had
no role in study design, data collection and analysis, decision to publish, or
preparation of the manuscript.

Author details

'Department of Family Medicine and Primary Care, The University of Hong
Kong, 3/F Ap Lei Chau Clinic, 161 Main Street, Ap Lei Chau, Hong Kong.
?Institute of Medical and Health Sciences Education, The University of Hong
Kong, 2/F William MW Mong Block, 21 Sassoon Road, Pokfulam, Hong Kong.
3School of Nursing, The University of Hong Kong, 4/F William MW Mong
Block, 21 Sassoon Road, Pokfulam, Hong Kong.

Received: 18 April 2015 Accepted: 17 July 2015
Published online: 29 July 2015

References

1. Lozano R, Naghavi M, Foreman K, Lim S, Shibuya K, Aboyans V, et al. Global
and regional mortality from 235 causes of death for 20 age groups in 1990
and 2010: a systematic analysis for the Global Burden of Disease Study
2010. Lancet. 2012,;380(9859):2095-128. doi:10.1016/50140-6736(12)61728-0.

2. Nugent RA, Fathima SF, Feigl AB, Chyung D. The burden of chronic kidney
disease on developing nations: a 21st century challenge in global health.
Nephron Clin Pract. 2011;118(3):c269-77. doi:10.1159/000321382.

3. Wen CP, Cheng TY, Tsai MK, Chang YC, Chan HT, Tsai SP, et al. All-cause
mortality attributable to chronic kidney disease: a prospective cohort study
based on 462 293 adults in Taiwan. Lancet. 2008;371(9631):2173-82.
doi:10.1016/50140-6736(08)60952-6.

4. Zhang L, Wang F, Wang L, Wang W, Liu B, Liu J, et al. Prevalence of chronic
kidney disease in China: a cross-sectional survey. Lancet. 2012,379(9818):815-22.
doi:10.1016/50140-6736(12)60033-6.

5. White SL, Chadban SJ, Jan S, Chapman JR, Cass A. How can we achieve
global equity in provision of renal replacement therapy? Bull World Health
Organ. 2008,86(3):161-240.

6. Chang YK Hsu C-C, Hwang S-J, Chen P-C, Huang C-C, Li T-C, et al. A
comparative assessment of survival between propensity score-matched
patients with peritoneal dialysis and hemodialysis in Taiwan. Medicine.
2012,91(3):144-51.

7. Zhang A-H, Cheng L-T, Zhu N, Sun L-H, Wang T. Comparison of quality of
life and causes of hospitalization between hemodialysis and peritoneal
dialysis patients in China. Health Qual Life Outcomes. 2007;5(1):49.

8. Li PK-T, Szeto C-C. Success of the peritoneal dialysis programme in Hong
Kong. Nephrol Dial Transplant. 2008;23(5):1475-8.

9. Li PK Chow KM. How to have a successful peritoneal dialysis program. Perit
Dial Int. 2003;23(Supplement 2):5183-S7.


http://dx.doi.org/10.1016/S0140-6736(12)61728-0
http://dx.doi.org/10.1159/000321382
http://dx.doi.org/10.1016/S0140-6736(08)60952-6
http://dx.doi.org/10.1016/S0140-6736(12)60033-6

Wan et al. Health and Quality of Life Outcomes (2015) 13:108

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.
33.

34.

Ho Y-W, Chau K-F, Choy B-Y, Fung K-S, Cheng Y-L, Kwan T-H, et al. Hong
Kong Renal Registry Report 2012. Hong Kong J Nephrol. 2013;15:28-43.
Ginieri-Coccossis M, Theofilou P, Synodinou C, Tomaras V, Soldatos C.
Quality of life, mental health and health beliefs in haemodialysis and
peritoneal dialysis patients: investigating differences in early and later years
of current treatment. BMC Nephrol. 2008;9:14. doi:10.1186/1471-2369-9-14.
Lin CC, Lee BO, Hicks FD. The phenomenology of deciding about
hemodialysis among Taiwanese. West J Nurs Res. 2005;27(7):915-29.
doi:10.1177/0193945905278390. discussion 30-4.

Griva K, Kang A, Yu Z, Mooppil N, Foo M, Choong MC, et al. Quality of life
and emotional distress between patients on peritoneal dialysis versus
community-based hemodialysis. Qual Life Res. 2014;23:57-66.

Turkmen K, Yazici R, Solak Y, Guney I, Altintepe L, Yeksan M et al. Health-
related quality of life, sleep quality, and depression in peritoneal dialysis and
hemodialysis patients. Hemodialysis International. 2012;16 (198-206)
Theofilou P. Quality of life and mental health in hemodialysis and peritoneal
dialysis patients: the role of health beliefs. Int Urol Nephrol. 2012;44:245-53.
Peng Y-S, Chiang C-K, Hung K-Y, Chang C-H, Lin C-Y, Yang C-S, et al.
Comparison of self-reported health-related quality of life between Taiwan
hemodialysis and peritoneal dialysis patients: a multi-center collaborative
study. Qual Life Res. 2011;20:399-405.

Theofilou P. Quality of life in patients undergoing hemodialysis or
peritoneal dialysis treatment Journal of Clinical Medicine. Research.
2011;3(3):132-8.

Fukuhara S, Yamazaki S, Hayashino Y, Green J. Measuring health-related
quality of life in patients with end-stage renal disease: why and how.

Nat Clin Pract Nephrol. 2007;3(7):352-3.

Kaplan RM, Bush JW. Health-related quality of life measurement for
evaluation research and policy analysis. Health Psychol. 1982;1(1):61.
Chambers EJ, Germain M. Brown EA. OUP Oxford: Supportive Care for the
Renal Patient; 2010.

Tsay SL, Healstead M. Self-care self-efficacy, depression, and quality of life among
patients receiving hemodialysis in Taiwan. Int J Nurs Stud. 2002;39(3):245-51.
Rayner HC, Pisoni RL, Gillespie BW, Goodkin DA, Akiba T, Akizawa T, et al.
Creation, cannulation and survival of arteriovenous fistulae: data from the
Dialysis Outcomes and Practice Patterns Study. Kidney Int. 2003;63(1):323-30.
Bleyer AJ, Hylander B, Sudo H, Nomoto Y, de la Torre E, Chen RA, et al. An
international study of patient compliance with hemodialysis. JAMA.
1999,281(13):1211-3.

Held PJ, Brunner F, Odaka M, Garcia JR, Port FK, Gaylin DS. Five-year survival
for end-stage renal disease patients in the United States, Europe, and Japan,
1982 to 1987. Am J Kidney Dis. 1990;15(5):451-7.

Hicks LS, Cleary PD, Epstein AM, Ayanian JZ. Differences in health-related
quality of life and treatment preferences among black and white patients
with end-stage renal disease. Quality of life research : an international
journal of quality of life aspects of treatment, care and rehabilitation.
2004;13(6):1129-37.

Lam CLK, Wong CKH, Lam ETP, Lo YY. Population Norm of Chinese (HK)
SF-12 Health Survey_Version 2 of Chinese Adults in Hong Kong. HK Pract.
2010;32:77-86.

Wong CK, Lam CL, Poon JT, Kwong DL. Clinical correlates of health
preference and generic health-related quality of life in patients with
colorectal neoplasms. PLoS One. 2013;8(3):€58341.

Choi EP, Lam CL, Chin WY. The health-related quality of life of Chinese
patients with lower urinary tract symptoms in primary care. Quality of life
research: an international journal of quality of life aspects of treatment, care
and rehabilitation. 2014;23(10):2723-33. doi:10.1007/511136-014-0725-5.
Lam CLK, Tse EY, Gandek B. Is the standard SF-12 health survey valid and
equivalent for a Chinese population? Qual Life Res. 2005;14(2):539-47.

NKF K, DOQI Guidelines: clinical practice guidelines and clinical practice
recommendations. 2006 updates. Hemodialysis adequacy, peritoneal dialysis
adequacy and vascular access. The National Kidney Foundation. 2006.
Cohen J. Statistical Power Analysis for the Behavioral Sciences. 2nd ed.
Hillsdale, NJ: Lawrence Erlbaum Associates; 1988.

Nunally JC, Bernstein IH. Psychometric theory. New York: McGraw-Hill; 1978.
Blake C, Codd MB, Cassidy A, O'Meara YM. Physical function, employment
and quality of life in end-stage renal disease. J Nephrol. 1999;13(2):142-9.
DeOreo PB. Hemodialysis patient-assessed functional health status predicts
continued survival, hospitalization, and dialysis-attendance compliance.
American journal of kidney diseases: the official journal of the National
Kidney Foundation. 1997;30(2):204-12.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45.

46.

47.

48.

49.

50.

52.

53.

54.

55.

56.

57.

Page 11 of 12

Murtagh FE, Addington-Hall J, Higginson L. The prevalence of symptoms in
end-stage renal disease: a systematic review. Adv Chronic Kidney Dis.
2007;14(1):82-99. doi:10.1053/j.ackd.2006.10.001.

Perneger TV, Leski M, Chopard-Stoermann C, Martin P-Y. Assessment of
health status in chronic hemodialysis patients. J Nephrol. 2003;16(2):252-9.
Kusek JW, Greene P, Wang S-R, Beck G, West D, Jamerson K, et al.
Cross-sectional study of health-related quality of life in African Americans
with chronic renal insufficiency: The African American Study of Kidney
Sisease and Hypertension Trial. Am J Kidney Dis. 2002;39(3):513-24.
VASILIEVA IA. Quality of life in chronic hemodialysis patients in Russia.
Hemodial Int. 2006;10(3):274-8.

Unruh M, Miskulin D, Yan G. D HAYS R, Benz R, Kusek JW et al. Racial
differences in health-related quality of life among hemodialysis patients.
Kidney Int. 2004,65(4):1482-91.

Rebollo P, Ortega F, Baltar JM, Alvarez-Ude F, Navascués RA, Alvarez-Grande J.
Is the loss of health-related quality of life during renal replacement therapy
lower in elderly patients than in younger patients? Nephrol Dial Transplant.
2001;16(8):1675-80.

Polaschek N. The experience of living on dialysis: a literature review.
Nephrol Nurs J. 2003;30(3):303-9.

Gilbar O, Or-Han K, Plivazky N. Mental adjustment, coping strategies, and
psychological distress among end-stage renal disease patients. J Psychosom
Res. 2005,58(6):471-6.

Sprangers MA, Schwartz CE. Integrating response shift into health-related
quality of life research: a theoretical model. Soc Sci Med. 1999;48(11):1507-15.
Fukuhara S, Lopes AA, Bragg-Gresham JL, Kurokawa K, Mapes DL, Akizawa T,
et al. Health-related quality of life among dialysis patients on three
continents: the Dialysis Outcomes and Practice Patterns Study. Kidney Int.
2003;64(5):1903-10.

Santos PR, Daher EF, Silva Jr GB, Libdrio AB, Kerr LR. Quality of life
assessment among haemodialysis patients in a single centre: a 2-year
follow-up. Qual Life Res. 2009;18(5):541-6.

Lee AJ, Morgan CL, Conway P, Currie CJ. Characterisation and comparison
of health-related quality of life for patients with renal failure. Curr Med Res
Opin. 2005;21(11):1777-83.

Wu AW, Fink NE, Marsh-Manzi JV, Meyer KB, Finkelstein FO, Chapman MM,
et al. Changes in quality of life during hemodialysis and peritoneal dialysis
treatment: generic and disease specific measures. J Am Soc Nephrol.
2004;15(3):743-53.

Mittal SK, Ahern L, Flaster E, Maesaka JK, Fishbane S. Self-assessed physical
and mental function of haemodialysis patients. Nephrol Dial Transplant.
2001;16(7):1387-94.

Bieber B, Qian J, Anand S, Yan Y, Chen N, Wang M et al. Two-times weekly
hemodialysis in China: frequency, associated patient and treatment
characteristics and Quality of Life in the China Dialysis Outcomes and
Practice Patterns study. Nephrology Dialysis Transplantation. 2013:gft472.
Chiang C-K, Peng Y-S, Chiang S-S, Yang C-S, He Y-H, Hung K-Y, et al.
Health-related quality of life of hemodialysis patients in Taiwan: a
multicenter study. Blood Purif. 2004;,22(6):490-8.

Roderick P, Armitage A, Nicholson T, Mehta R, Gerard K, Mullee M, et al.

A clinical and cost evaluation of hemodialysis in renal satellite units in
England and Wales. Am J Kidney Dis. 2004;44(1):121-31.

Coelho-Marques F, Wagner M, De Figueiredo CP, d'Avila D. Quality of life
and sexuality in chronic dialysis female patients. Int J Impot Res.
2006;18(6):539-43.

Gil CJ, Garcia CM, Foronda J, Borrego J, Sénchez PM. Pérez dBP et al.
[Health-related quality of life in elderly patients in haemodialysis].
Nefrologia: publicacion oficial de la Sociedad Espanola Nefrologia.
2002;23(6):528-37.

Vazquez |, Valderrabano F, Fort |, Jofre R, Lépez-Gomez J, Moreno F, et al.
Differences in health-related quality of life between male and female
hemodialysis patients. Nefrologia: publicacion oficial de la Sociedad
Espanola Nefrologia. 2004;24(2):167.

Curtin RB, Oberley ET, Sacksteder P, Friedman A. Differences between employed
and nonemployed dialysis patients. Am J Kidney Dis. 1996,27(4):533-40.

Takaki J, Yano E. The relationship between coping with stress and
employment in patients receiving maintenance hemodialysis. J Occup
Health. 2006;48(4):276-83.

Okpechi IG, Nthite T, Swanepoel CR. Health-related quality of life in patients
on hemodialysis and peritoneal dialysis. Saudi J Kidney Dis Transpl.
2013;24(3):519.


http://dx.doi.org/10.1186/1471-2369-9-14
http://dx.doi.org/10.1177/0193945905278390
http://dx.doi.org/10.1007/s11136-014-0725-5
http://dx.doi.org/10.1053/j.ackd.2006.10.001

Wan et al. Health and Quality of Life Outcomes (2015) 13:108

58. Rasgon S, Schwankovsky L, James-Rogers A, Widrow L, Glick J, Butts E.

An intervention for employment maintenance among blue-collar workers
with end-stage renal disease. Am J Kidney Dis. 1993;22(3):403-12.

59. Lopez AD, Mathers CD, Ezzati M, Jamison DT, Murray CJ. Global and
regional burden of disease and risk factors, 2001: systematic analysis of
population health data. Lancet. 2006;367(9524):1747-57.

60. Ikard FF, Green DE, Horn D. A scale to differentiate between types of
smoking as related to the management of affect. Subst Use Misuse.
1969;4(4):649-59.

61. Owen Jr WF, Lew NL, Liu Y, Lowrie EG, Lazarus JM. The urea reduction ratio
and serum albumin concentration as predictors of mortality in patients
undergoing hemodialysis. New England J Med. 1993;329(14):1001-6.

62. Held PJ, Port FK, Wolfe RA, Stannard DC, Carroll CE, Daugirdas JT, et al. The
dose of hemodialysis and patient mortality. Kidney Int. 1996;50(2):550-6.

63. Ofsthun N, Labrecque J, Lacson E, Keen M, Lazarus JM. The effects of higher
hemoglobin levels on mortality and hospitalization in hemodialysis patients.
Kidney Int. 2003;63(5):1908-14.

64. Evans RW, Rader B, Manninen DL. The quality of life of hemodialysis
recipients treated with recombinant human erythropoietin. JAMA.
1990;263(6):825-30.

65. Moreno F, Gomez JL, Sanz-Guajardo D, Jofre R, Valderrabano F. Quality of
life in dialysis patients. A Spanish multicentre study. Nephrol Dial Transplant.
1996;11(supp2):125-9.

66. lliescu EA, Coo H, McMurray MH, Meers CL, Quinn MM, Singer MA, et al.
Quality of sleep and health-related quality of life in haemodialysis patients.
Nephrol Dial Transplant. 2003;18(1):126-32.

67. Jafar T, Islam M, Poulter N. Chronic kidney disease in the developing world.
N Engl J Med. 2006;354(10):998-9.

68. Julius M, Hawthorne VM, Carpentier-Alting P, Kneisley J, Wolfe RA, Port FK.
Independence in activities of daily living for end-stage renal disease
patients: biomedical and demographic correlates. Am J Kidney Dis.
1989;13(1):61-9.

69. Vazquez |, Valderrdbano F, Jofre R, Fort J, Lopez-Gomez JM, Moreno F, et al.
Psychosocial factors and quality of life in young hemodialysis patients with
low comorbidity. J Nephrol. 2003;16(6):886-94.

70.  Mingardi G, Cornalba L, Cortinovis E, Ruggiata R, Mosconi P, Apolone G.
Health-related quality of life in dialysis patients. A report from an Italian
study using the SF-36 Health Survey. DIA-QOL Group. Nephrol Dial
Transplant. 1999;14(6):1503-10.

71. De Jonge P, Ruinemans GM-F, Huyse FJ, ter Wee PM. A simple risk score
predicts poor quality of life and non-survival at 1 year follow-up in dialysis
patients. Nephrol Dial Transplant. 2003;18(12):2622-8.

Page 12 of 12

~
Submit your next manuscript to BioMed Central
and take full advantage of:
¢ Convenient online submission
¢ Thorough peer review
* No space constraints or color figure charges
¢ Immediate publication on acceptance
¢ Inclusion in PubMed, CAS, Scopus and Google Scholar
* Research which is freely available for redistribution
Submit your manuscript at ( -
www.biomedcentral.com/submit BiolVed Central
J




	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Ethics approval
	Outcome
	Study instruments
	The Chinese (Hong Kong) SF-12 Health Survey-Version 2 (SF-12v2)
	Socio-demographic, clinical and comorbidity information

	Data analysis

	Results
	Subjects
	Health-related Quality of Life of Patients with HD
	Factors associated with HRQOL of ESRD patients �receiving HD

	Discussion
	Strengths and limitations of this study

	Conclusions
	Abbreviations
	Competing interests
	Authors’ contributions
	Acknowledgements
	Financial disclosure
	Author details
	References



