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Background: The effect of each health-related quality of life (HRQOL) component on hemodialysis prognosis has not
been well studied. We aimed to investigate the clinical factors associated with HRQOL and the effect of HRQOL after
dialysis initiation on long-term survival in an Asian population.

Methods: A total of 568 hemodialysis patients were included from a nationwide prospective cohort study. HRQOL was
evaluated using the Kidney Disease Quality of Life (KDQOL) Short Form™ 1.3 at 3 months after dialysis initiation. The
effect of each KDQOL item score on mortality was analyzed. Multivariable Cox analysis was performed after adjusting
for age, sex, modified Charlson comorbidity index, and causes of primary kidney disease.

Results: Old age, diabetes mellitus, high comorbidities, and low serum albumin levels were associated with poor
physical health status. Decreased urine output was associated with both poor physical and mental health status.
The scores of 3 indices in the kidney disease domain (effect of kidney disease, social support, and dialysis staff
encouragement) showed significant associations with mortality, as did the 3 indices (physical function, physical role
limitation, and body pain) in the physical health domain. Neither the 4 indices in the mental health domain nor the
mental composite score showed a significant association with mortality. However, a high physical composite score
was associated with decreased overall patient mortality (P = 0.003). The effect of physical composite score on
survival was prominent among young or middle-aged groups.
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Conclusion: Poor physical health status 3 months after hemodialysis start correlates significantly with overall

mortality.
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Introduction

Health-related quality of life (HRQOL) is defined as an
individual’s perceived physical and mental health status
over time and includes conceptual domains related to
physical, mental, and disease-related functional status.
Correct assessment and improvement of patients’ self-
reported physical and mental health status are important
factors for adequate disease management and high-level
patient care. Poor HRQOL is often reported in patients
with chronic diseases [1]. Dialysis patients have poor
HRQOL compared with the general population [2]. The
subjective physical and mental state of well-being, ex-
pressed as HRQOL, is a useful clinical index that predicts
outcomes of hospitalization and mortality among pa-
tients with chronic kidney disease (CKD) and end-stage
kidney disease (ESKD) requiring renal replacement ther-
apy [3—6]. Increasing HRQOL with improving patients’
subjective satisfaction and overall prognosis in dialysis
patients has become an important goal of renal replace-
ment therapy [7].

Two main domains, physical and mental health scores,
are included in HRQOL and reveal the correlation of vari-
ous clinical outcomes with overall survival [8—10]. There
is a high prevalence of depression, of up to 30%, among
dialysis patients, and poor mental health status has been
reported as a risk factor for hospitalization and mortal-
ity [11,12]. Appropriate treatment has been shown to
improve the mental health level of dialysis patients [13].
Therefore, it is important to identify and assess the men-
tal health status among dialysis patients. Low HRQOL sta-
tus may also be due to the patients’ poor physical health
status [14]. In general, dialysis patients show low physical
activity and physical function [15]. Impaired daily physi-
cal activity and physical performance are associated with
anxiety and depression, and dialysis patients with low
physical function were reported to have poor survival
compared with those with better physical status [16,17].

A difference in HRQOL status between ethnic groups
among hemodialysis patients has also been reported [18].

Better HRQOL was reported in African American patients
on hemodialysis than in their non-African American
counterparts [19]. To date, the causes of racial disparities
in HRQOL have not been well investigated. Racial dispar-
ities in HRQOL can result in differential effects on clinical
outcomes [20,21]. The effects of HRQOL on the prognosis
of dialysis patients have been reported in Caucasian and
African American populations. Asian dialysis patients
account for a significant proportion of dialysis patients
worldwide and generally show better prognosis than
other ethnic groups [22]. However, relatively few reports
have investigated the association between HRQOL and
survival among Asian dialysis patients [9]. Therefore, it is
important to research the effects of HRQOL on the clini-
cal outcomes and patient prognosis among Asian dialysis
patients.

The Kidney Disease Quality of Life Short Form™ 1.3
(KDQOL-SF™ 1.3; Supplementary Material 1, available
online) is a self-administered questionnaire that can be
used to assess HRQOL in patients on maintenance dialy-
sis [23—25]. In this study, we utilized the KDQOL-SF™ 1.3
to evaluate the HRQOL, including physical and mental
health domains, and investigated the clinical factors as-
sociated with HRQOL and the association between each
index in HRQOL and overall survival. We aimed to deter-
mine which components of the HRQOL are associated
with patient prognosis and survival in dialysis patients
and the effects of mental and physical health on mortal-
ity in an Asian hemodialysis population.

Methods
Study participants

The Clinical Research Center for End Stage Renal Dis-
ease (CRC for ESRD) cohort is a nationwide, multi-center,
web-based, prospective cohort of CKD patients under-
going dialysis in South Korea [26,27]. The CRC for ESRD
cohort started to register ESKD patients on dialysis in 31
hospitals in South Korea in July 2008. Patients who were

www.krcp-ksn.org 427



Kidney Res Clin Pract Vol. 39, No. 4, December 2020

at least 20 years old and began treatment with mainte-
nance dialysis due to ESKD between July 2008 and May
2014 were eligible for this study. Patients in the database
whose kidney function recovered after enrollment or
patients whose clinical information and laboratory test
results could not be gathered due to the discontinuation
of follow-up were excluded. Among 1,850 adult patients
who started maintenance dialysis, the participants who
completed the baseline HRQOL questionnaire were en-
rolled in this study. Finally, 568 patients who received
hemodialysis were included in the final analysis.

All patients participated voluntarily after providing writ-
ten informed consent. The study was approved by the In-
stitutional Review Board at each center and conducted in
accordance with the Declaration of Helsinki 2013. All data
were registered in the web-based database and extracted
for outcome analysis. Baseline information at enrollment
included age, sex, height, weight, body mass index, pri-
mary renal disease, type of dialysis, modified Charlson
comorbidity index (mCCI), and laboratory data. The es-
timated glomerular filtration rate (eGFR) was calculated
using CKD-Epidemiology Collaboration equations [28,29].
The mCCI was calculated for each patient at the initiation
of dialysis [30,31]. Dialysis modality was defined as the
modality 3 months after the first dialysis or the modality
at dialysis initiation if death occurred before 3 months.
Information about the HRQOL was gathered at 3 months
after dialysis initiation and study enrollment to evaluate
the prognostic impact of HRQOL on patients’ survival.

Patient and public involvement

Patients were not involved in the design, recruitment,
or any conduct of this research. All questionnaires and
measured outcomes were described to the participants
before enrollment and during the first interview by medi-
cal coordinators. All results from this cohort study will be
provided to the participants via academic article, news,
and mass media.

Survey instruments
The Korean version of KDQOL-SF™ 1.3 was used to
evaluate the HRQOL of ESKD patients 3 months after di-

alysis initiation [32]. The validity of HRQOL assessment
using KDQOL-SF™ 1.3 in patients with ESKD was con-
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firmed in previous studies [33,34].

The KDQOL-SF™ 1.3 consists of 80 questions and all
patients on dialysis were required to answer 79 of them
(one question pertains to the type of dialysis: hemodi-
alysis or peritoneal dialysis). The 79 questions include
the follow: 35 items, generating 4 physical health indices
(physical functioning, 10 items; physical role limitation,
4 items; pain, 2 items; and general health, 5 items) and
4 mental health indices (emotional well-being, 5 items;
emotional role limitation, 3 items; social function, 2
items; and energy/fatigue, 4 items); 42 kidney disease-
targeted items, generating 10 indices (symptom/problem
list, 12 items; effects of kidney disease, 8 items; burden
of kidney disease, 4 items; work status, 2 items; cognitive
function, 3 items; quality of social interaction, 3 items;
sexual function, 2 items; sleep, 4 items; social support, 2
items; and dialysis staff encouragement, 2 items); 1 pa-
tient satisfaction item; and 1 overall health rating item.

Physical and mental composite scores were calculated
using the 12 generic chronic disease items (the short
form, SF-12) included in the 35 items generating 4 physi-
cal and 4 mental health indices. It takes about 15—20
minutes to answer 79 questions; therefore, KDQOL-SF™
is feasible in clinical research. The item scores were ag-
gregated without weighting and transformed linearly to a
0—100 range, with higher scores indicating better statues.

Statistical analysis

Continuous variables were expressed as the mean and
standard deviation, and categorical variables were pre-
sented as frequencies with percentages. All variables were
tested for normal distribution using the Kolmogorov—
Smirnov test. The effect of each KDQOL index gathered at
3 months after dialysis initiation on patient mortality was
analyzed using the Kaplan—Meier survival graph and the
Cox proportional hazard model. Each of the HRQOL in-
dices is represented by a discontinuous number ranging
from 0 to 100; these values are divided into tertiles, quar-
tiles, and quintiles according to their characteristics. The
hazard ratios (HR) and 95% confidence interval of each
HRQOL index for overall mortality were calculated with
the Cox analysis, comparing the significance of each in-
dex’s effect on patient prognosis. Multivariable Cox anal-
ysis was performed after adjusting for age, sex, mCCI,
and causes of primary renal disease. The IBM SPSS Sta-
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tistics software (version 22.0; IBM Corp., Armonk, NY,

adult dialysis patients included in the study according to

USA) was used for all analyses. A 2-tailed P value < 0.05 physical and mental health status are shown in Table 1.

was considered significant.

Results

Patient characteristics according to physical and mental

health status

Physical and mental health status was classified by upper
and lower half of physical and mental health composite
scores. All patients included in the analysis were hemodi-
alysis patients. The mean age of the patients was 60.8 + 13.5
years and 61.6% of the patients were male. The causes
of ESKD were diabetes mellitus (56.9%), hypertension
(12.0%), and glomerulonephritis (16.0%). At the time

The clinical and laboratory characteristics of the 568 of dialysis initiation, the mean eGFR was 6.5 + 3.4 mL/

Table 1. Baseline characteristics according to physical and mental health status

Physical health status Mental health status
) Overall - -
Variable (n = 568) Lower group Higher group P value Lower group Higher group P value
(n=284) (n=284) (n=284) (n=284)

Age (yr) 60.8 £ 135 64.0+13.2 57.6+13.0 <0.001 60.5 + 13.5 61.1+134 0.632
Sex (male) 350 (61.6) 166 (58.5) 184 (64.8) 0.120 182 (64.1) 158 (55.6) 0.227
Systolic blood pressure (mmHg) 144.4 + 23.2 142.4 +23.4 146.5 £ 22.8 0.035 1447 +13.9 1441 +24.0 0.776
Diastolic blood pressure (mmHg) ~ 77.0 + 14.2 75.2+13.3 78.8+14.9 0.003 775+ 13.9 76.5+14.6 0.408
Body mass index (kg/m?) 23.0+34 228+35 23.3+3.3 0.086 229+33 23.1+35 0.472
Primary renal disease <0.001 0.992

Diabetes mellitus 323 (56.9) 193 (68 0) 130 (45.8) 163 (57.4) 160 (56.3)

Hypertension 68 (12.0) 8(9.9) 40 (14.1) 33(11.6) 35 (12.3)

Glomerulonephritis 91 (16.0) (1 6) 58 (20.4) 45 (15.8) 46 (16.2)

Others 86 (15.1) 30 (10.6) 56 (19.7) 43 (15.1) 43 (15.1)
Comorbidities

Coronary artery disease 75(13.2) 5(15.8) 33(11.6) 0.143 41 (14.4) 37 (13.0) 0.626

Congestive heart failure 79 (13.9) 41 (14.4) 38(13.4) 0.716 39(13.7) 40 (14.1) 0.903

Cerebrovascular disease 51 (9.0) 4 (12.0) 17 (6.0) 0.013 24 (8.5) 27 (9.5) 0.660

Peripheral vascular disease 49 (8.6) 31(10.9) 18(6.3) 0.052 18(6.3) 31(10.9) 0.052
Modified Charlson comorbidity 5.29+2.23 5.92 +2.27 4.65 % 2.00 <0.001 5.27 £2.23 5.30+2.23 0.880

index
Hemoglobin (g/dL) 87+17 88+ 1.7 8.6+ 1.7 0.215 8.6+ 1.7 6.2+15 0.139
Albumin (mg/dL) 3.7+0.5 3.6+0.5 3.9+04 <0.001 3.7+05 3.8+04 0.501
Calcium (mg/dL) 7T7+11 78+1.0 7.6+1.2 0.015 7.6+1.1 77+1.2 0.192
Phosphorus (mg/dL) 5.9+3.7 59+3.7 6.0+2.0 0.900 6.0+35 59+38 0.810
Intact PTH (pg/mL, n = 505) 260.9£2075 221.9+1949 301.0+212.6 <0.001 261.6+226.4 260.1+1871 0.935
Uric acid (mg/dL) 84+26 81+26 8.6+2.6 0.014 83+25 8.4+26 0.642
BUN (mg/dL) 88.9 +37.6 84.8+375 93.1+374 0.009 88.0 + 39.0 89.8 +36.2 0.580
Creatinine (mg/dL) 9.16 + 4.66 8.09+4.12 10.23 £4.93 <0.001 9.29+4.91 9.04 +4.40 0.525
eGFR (mL/min/1.73 m?) 6.5+3.4 7.3+3.9 58+2.7 0.009 6.6+3.6 6.4+3.2 0.606
Daily urine volume category 0.008 0.013
(n=401)
> 100 mL/day 149 (75.3) 174 (85.7) 144 (75.4) 179 (85.2)
0—100 mL/day 49 (24.7) 29 (14.3) 47 (24.6) 31(14.8)

Urine volume (mL/day, n = 401)

643.0+£543.0 603.4+563.9

681.5 £ 520.2 0.150 572.3+4936 707.2+578.0 0.013

Data are presented as mean + standard deviation or number (%).

Physical and mental health status was classified by upper and lower half of physical and mental health composite scores.
BUN, blood urea nitrogen; GFR, glomerular filtration rate; PTH, parathyroid hormone.

www.krcp-ksn.org 429



Kidney Res Clin Pract Vol. 39, No. 4, December 2020

A 100 - B 100+
£ 90 &£ 904
g3 82
ae ae
o 70 A o 70 A
=3 =3
€ 1S
(3_) 60 - 8 60 -
ZgT — Q4 ZgT — Q4
0 12 24 36 48 60 0 12 24 36 48 60
Duration (mo) Duration (mo)
Cc 100 e P=0108 D 100
EEUESIE —|‘_1 -
& 901 & 90+
— I _ —
83 S 83
%‘5’; 80 =<—|-_-1I—': ;;‘3 80
g9 LI g2
5E 701 52 70-
=5 | ... Qf : =3
g ---- Q2 F T g
[} 60 - R Q3 (&} 60'
20-|— Q4 20
O T T T T T T 1 O
0 12 24 36 48 60
E F
8% 83
g2 g2
£3 £3
T O T O
52 52
=3 =3
€ E
3 3
o o
G p=0542 H
8% 8s
g2 . g2
Z£3 i £3
T o S T o
£2 0l s £2
=2 | a1 e =3
1S E
3 3
o o
0 T T T T T T 1
0 12 24 36 48 60
Duration (mo) Duration (mo)

Figure 1. Patient survival according to the kidney disease elements, overall health, and patient satisfaction. (A) Symptoms/problem
list. (B) Effects of kidney disease. (C) Burden of kidney disease. (D) Work status. (E) Cognitive function. (F) Quality of social interaction. (G)
Sexual function. (H) Sleep. (I) Social support. (J) Dialysis staff encouragement. (K) Overall health. (L) Patient satisfaction. Among the various
elements, lower scores of HRQOL including (B) effects of kidney disease (P = 0.001), (F) quality of social interaction (P = 0.010), (I) social
support (P = 0.001), and (J) dialysis staff encouragement (P = 0.028) were significantly associated with poor patient survival. Q1, Q2, Q3,
Q4, and Q5 means 3- to 5-quantile group as appropriate.
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Figure 1. Continued.

min/1.73 m® and the mean hemoglobin level was 8.7 +
1.7 g/dL. Patients with poor physical health status tended
to have older age, relatively lower blood pressure, higher
prevalence of diabetes mellitus, higher comorbidities,
lower serum albumin, higher eGFR, and higher preva-
lence of anuria (defined by urine output below 100 mL/
day). In contrast, patients with poor mental health status
showed no significance differences in almost all clinical
parameters except urine volume. Low urine volume and
anuria were significantly associated with poor mental
health status (P = 0.013). Smoking status, serum glucose,
hemoglobin Alg, total cholesterol, single-pool Kt/V, urea
reduction rate, hemoglobin, serum iron, ferritin, and
erythropoiesis-stimulating agent usage were not different
according to physical and mental health status (Supple-
mentary Table 1).

HRQOL elements in kidney disease, overall health, and
patient satisfaction

Fig. 1 shows patient survival according to the HRQOL
elements in kidney disease, overall health, and patient
satisfaction domain and items. Among the various el-
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ements, lower scores of HRQOL, including effects of
kidney disease (P = 0.001), quality of social interaction
(P = 0.010), social support (P = 0.001), and dialysis staff
encouragement (P = 0.028), were significantly associated
with poor survival. Symptoms/problem list, burden of
kidney disease, work status, cognitive function, sexual
function, sleep, overall health, and patient satisfaction
were not associated with mortality. Table 2 summarizes
the results of univariable and multivariable proportional
Cox hazard analysis of the HRQOL elements in the kidney
disease domain. Effects of kidney disease, social support,
and dialysis staff encouragement showed significant as-
sociations with mortality in both univariable and multi-
variable analysis. In particular, lower scores in the social
support area were linearly associated with a higher risk of
mortality.

HRQOL elements in physical and mental health domain
Fig. 2 shows patient survival according to the HRQOL
elements in the physical health domain. Three of the four

elements in the physical health domain, physical func-
tion, physical role limitation, and pain, were significantly
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Table 2. Risk of kidney disease-related elements of HRQOL on mortality

Univariable analysis

Multivariable analysis

HR (95% Cl) P value HR (95% Cl) P value
Effects of kidney disease 0.013 0.014
Quartile 1 (reference) 1 1
Quartile 2 0.436 (0.229-0.830) 0.012 0.407 (0.213-0.778) 0.007
Quartile 3 0.718 (0.410-1.257) 0.246 0.812 (0.455-1.449) 0.482
Quartile 4 0.437 (0.242-0.787) 0.006 0.464 (0.248-0.865) 0.016
0.019° 0.054°
Social support 0.002 <0.001
0-—33.3 (reference) 1 1
33.3-66.6 0.416 (0.206—0.839) 0.014 0.282(0.135-0.588) 0.001
66.6—100 0.178 (0.068—-0.463) <0.001 0.117 (0.042-0.324) <0.001
< 0.0071° <0.0071°
Dialysis staff encouragement 0.042 0.011
0—-25 (reference) 1 1
25-50 0.179 (0.048—-0.666) 0.010 0.160 (0.041-0.630) 0.009
50-75 0.354 (0.138-0.909) 0.031 0.252 (0.093-0.681) 0.007
75—-100 0.298 (0.117-0.756) 0.011 0.198 (0.074—-0.527) 0.001
0.303° 0.059°
Cl, confidence interval; HR, hazard ratio; HRQOL, health-related quality of life.
°Pfor trend.
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Figure 2. Patient survival according to the physical health domain elements. (A) Physical function. (B) Physical role limitation. (C) Pain.
(D) General health. Among elements in the physical health domain, lower scores of HRQOL including (A) physical function (P < 0.001), (B)
physical role limitation (P = 0.002), and (C) pain (P = 0.005) were significantly associated with poor patient survival. Q1, Q2, Q3, Q4, and Q5

means 3- to 5- quantile group as appropriate.
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Table 3. Risk of physical health elements of HRQOL on mortality

Univariable analysis

Multivariable analysis

HR (95% Cl) P value HR (95% Cl) P value
Physical function <0.001 0.029
0-25 (reference) 1 1
25-50 0.649 (0.343-1.228) 0.184 0.618 (0.319-1.196) 0.153
50-75 0.557 (0.308-1.006) 0.052 0.589 (0.315-1.100) 0.097
75-100 0.202 (0.107-0.379) <0.001 0.323(0.155-0.675) 0.003
<0.0071° 0.004*
Role limitation (physical) 0.002 0.028
0O (reference) 1 1
25-50 0.571(0.326-1.003) 0.051 0.566 (0.314—1.020) 0.058
50-75 0.503(0.216—-1.173) 0.112 0.676 (0.284—1.607) 0.375
75-100 0.285 (0.140-0.579) 0.001 0.369 (0.179-0.761) 0.007
<0.0071° 0.005°
Body pain 0.005 0.017
0-25 (reference) 1 1
25-50 0.751 (0.371-1.517) 0.424 0.604 (0.296-1.235) 0.167
50-75 0.572(0.292-1.122) 0.104 0.576 (0.288-1.154) 0.120
75-100 0.307 (0.149-0.632) 0.001 0.307 (0.145-0.648) 0.002
<0.0071° 0.002°

Cl, confidence interval; HR, hazard ratio; HRQOL, health-related quality of life.
°P for trend.

associated with mortality. Table 3 shows the results of
univariable and multivariable proportional Cox hazard
model analysis of the HRQOL elements in the physical
health domain. Lower scores in physical function, physi-
cal role limitation, and body pain were associated with
higher mortality and showed a linear trend of increased
risk.

Fig. 3 depicts patient survival according to the HRQOL
elements in the mental health domain. None of the 4 ele-
ments in the mental health domain were associated with
patient mortality. In both univariable and multivariable
Cox proportional hazard model analysis, all the elements
in the mental health domain were not associated with
higher mortality.

Fig. 4 illustrates patient survival according to the men-
tal and physical composite scores. Lower levels in physi-
cal composite scores were significantly associated with
mortality (P < 0.001). However, mental composite scores
were not associated with increased risk for mortality (P =
0.607). Table 4 shows the results of univariable and mul-
tivariable proportional Cox hazard model analysis of the
physical and mental composite scores. Lower physical
composite scores were associated with higher mortality

and showed a linear trend of increased mortality.

Effects of physical and mental health on survival
according to age

We also analyzed whether the effects of physical and
mental composite scores on survival differed according
to age groups. Table 5 shows the effects of HRQOL on sur-
vival in both the young or middle-aged group (age below
65 years old) and old-aged group (65 years old or above).
Interestingly, in the old-aged group, both the physical
and mental composite scores did not influence survival
outcome. However, in the young or middle-aged group,
physical components were significantly associated with
survival outcomes.

Discussion

Dialysis patients generally have poor HRQOL compared
with the general population or even other CKD patients
[35]. HRQOL can be closely associated with patient prog-
nosis, and the effect of each HRQOL component on prog-
nosis can differ according to race. In this study, we inves-
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Figure 3. Patient survival according to the mental health domain elements. (A) Emotional well-being. (B) Emotional-role limitation.
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Table 4. Risk of physical and mental composite score of HRQOL on mortality

Univariable analysis

Multivariable analysis

HR (95% Cl) P value HR (95% Cl) P value
Physical composite score <0.001 0.003
Quartile 1 (reference) 1 1
Quartile 2 0.454 (0.268-0.768) 0.003 0.535 (0.312—-0.916) 0.023
Quartile 3 0.221 (0.110-0.442) <0.001 0.326 (0.155-0.685) 0.003
Quartile 4 0.220 (0.107-0.452) <0.001 0.357 (0.165-0.771) 0.009
<0.001° 0.001°
Mental composite score 0.611 0.660
Quartile 1 (reference) 1 1
Quartile 2 1.195 (0.670-2.133) 0.546 0.963 (0.532-1.741) 0.900
Quartile 3 1.086 (0.596—1.976) 0.788 0.900 (0.484—-1.674) 0.740
Quartile 4 0.775 (0.402—-1.495) 0.447 0.664 (0.336-1.313) 0.240
0.457° 0.250°
Cl, confidence interval; HR, hazard ratio; HRQOL, health-related quality of life.
°Pfor trend.
Table 5. Adjusted risk of physical and mental composite score of HRQOL on mortality according to age
Age < 65 years (n = 324) Age > 65 years (n = 244)
HR (95% Cl) P value HR (95% Cl) P value
Physical composite score 0.005 0.245
Quartile 1 (reference) 1 1
Quartile 2 0.484 (0.179-1.313) 0.154 0.557 (0.284-1.092) 0.557
Quartile 3 0.121 (0.025—-0.598) 0.010 0.497 (0.209-1.181) 0.113
Quartile 4 0.136 (0.036—-0.508) 0.003 0.692 (0.261-1.831) 0.458
0.001° 0.801°
Mental composite score 0.223 0.777
Quartile 1 (reference) 1 1
Quartile 2 1.078 (0.417-2.784) 0.877 0.845 (0.377—-1.890) 0.681
Quartile 3 0.385 (0.115-1.289) 0.122 1.152 (0.517-2.563) 0.729
Quartile 4 0.420 (0.111-1.584) 0.200 0.817 (0.347—-1.920) 0.642
0.071° 0.858°

Multivariable Cox analysis was performed after adjusting for age, sex, modified Charlson comorbidity index, and causes of primary kidney disease.

Cl, confidence interval; HR, hazard ratio; HRQOL, health-related quality of life.
°P for trend.

tigated the effect of HRQOL on the long-term survival of
hemodialysis patients after the onset of dialysis using a
prospective cohort of Asian incident dialysis patients. We
enrolled a total of 568 hemodialysis patients who com-
pleted KDQOL-SF™ 1.3 at 3 months after dialysis start.
KDQOL-SF™ 1.3 contains 3 main domains: the kidney
disease-related domain (10 indices, patient satisfaction
index, and overall health index), physical health domain
(4 indices), and mental health domain (4 indices). The
physical composite and mental composite scores can be
obtained using items and indices belonging to the physi-

cal health domain and mental health domain. In our
study, the scores of 3 indices in the kidney disease do-
main (effect of kidney disease, social support, and dialy-
sis staff encouragement) and the 3 indices in the physical
health domain (physical function, physical role limita-
tion, and body pain) showed significant associations with
patient mortality, while a high physical composite score
was associated with a decreased risk of patient mortality.
The mental health indices and composite scores were not
significantly associated with mortality.

A patient-reported outcome is a health outcome di-
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rectly reported by the patients without intervention
or interpretation by a clinician or other medical staff.
HRQOL is one of the most representative components of
patient-reported outcomes. HRQOL can provide useful
information on patients’ subjective satisfaction or health
status and can be a therapeutic target utilized in clini-
cal practice or medical research. Periodically measured
HRQOL using validated instruments might be more im-
portant than general expectations for patients on dialysis.
These patients experience frequent physical and mental
disabilities that can result in poor clinical outcomes [36].
Recently, investigators studied the role and potential ap-
plication of HRQOLSs in physical and mental health sta-
tus using various questionnaire instruments on patients
undergoing dialysis [37]. The KDQOL-SF 1.3 is a widely
used and validated HRQOL instrument among dialysis
patients [38]. The clinical factors associated with poor
HRQOL, including old age, comorbidities, dialysis dura-
tion, and educational status, are relatively well studied
among dialysis patients [39].

However, there is a lack of research on the effect of
HRQOL on the prognosis of dialysis patients according to
the HRQOL components including physical and mental
health. McClellan et al. reported that the functional sta-
tus and HRQOL measured by the Karnofsky Performance
Scale and Spitzer Quality of Life Index were significantly
associated with mortality in incident dialysis patients
[40]. Peng et al [9] reported that poor physical dimen-
sion in HRQOL is a strong predictor of mortality among
hemodialysis patients in Taiwan. In some studies, low
scores on both physical and mental components were
revealed as independent risk factors for higher mortality
[6,41]. In contrast, other researchers reported that only
mental health status was associated with higher mortal-
ity in dialysis patients [4,42]. In these studies, physical
health scores were not associated with dialysis patient
survival. Our results showing the prognostic impact of
HRQOL only in the physical health domains on dialysis
patient survival is in contrast with the previous studies
that showed the association between mental health sta-
tus and dialysis patient survival. Feroze et al [43] found
that poor mental health scores were independently asso-
ciated with higher mortality in all races and poor physical
health scores were significantly associated with mortality
only in the non-African American group. Therefore, the
differential effect of physical and mental health compo-
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nents on prognosis might be derived from the different
characteristics of the study population or ethnicities.
Recently, Kalantar et al [44] reported the impact of
ethnicity on the association between HRQOL and mor-
tality among dialysis patients in the US. When patients
were stratified by ethnicity, physical composite scores
were significantly associated with poor overall survival
in all ethnicity groups, and Hispanic and patients of
other ethnicities showed a relatively higher mortality risk
compared with African American dialysis patients. How-
ever, mental composite scores were not associated with
increased mortality according to each ethnicity group.
These results are similar to our research. In general, Afri-
can American and Hispanic dialysis patients show better
survival compared with Caucasian dialysis patients [45].
The researchers found that the survival advantage of Afri-
can American and Hispanic dialysis patients disappeared
after adjusting for nutritional and inflammatory condi-
tions and that the risk of death among African American
dialysis patients was even greater [46]. Good nutritional
status is known to correlate well with high HRQOL scores
[47,48]. The superiority of nutritional and inflammatory
status among African American and Hispanic dialysis
patients might be a possible explanation for the non-
association between physical health and survival in these
populations. Other causes of racial differences in dialysis
patient survival according to HRQOL were suggested,
including differences in degrees of familial and social
support, medical insurance, accessibility to transplanta-
tion, policy and treatment guidelines for dialysis therapy,
dialysis access type, and cardiovascular risk and anthro-
pometric profile [49]. Further studies are needed to de-
termine whether there is a difference in the prevalence
of depression, mental health status, and their survival ef-
fects in dialysis patients according to different ethnicities.
Our study also showed that the impact of physical
health status on survival was still significant in the young
and middle-aged groups. However, in the subgroup
analysis of the old age group, the significance of physi-
cal health status on survival was not sustained. Aged
patients on dialysis are more often frail and have more
comorbidities and greater functional impairment than
younger dialysis patients [50]. Since dialysis is an inten-
sive treatment, its suitability in older patients has been
questioned [51]. Non-dialytic conservative care has been
proposed as an alternative to dialysis for selected older
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patients with ESKD. A recent systematic review showed
that conservative care has the potential to achieve similar
HRQOL in select aged dialysis patients [52]. The results of
our study support the importance of monitoring physi-
cal health status and the achievement of good functional
activities during the dialysis treatment process, especially
in the young or middle-aged group.

Despite the aforementioned advantages, there are sev-
eral limitations in this study. First, potential prognostic
factors that can have differential effects on survival out-
comes in dialysis patients according to ethnicity, includ-
ing inflammatory markers, directly measured muscle
mass, or nutritional status indices, were not considered
in this study. Instead, our study analyzed the different
characteristics according to the physical and mental
health status. Although several clinical factors including
old age, comorbidities, low serum albumin levels, and
anuria were associated with poor physical health status,
mental health status was only associated with decreased
urine volume or anuria. Second, in this study, only the
HRQOLSs at 3 months after dialysis start were analyzed.
Recently, Moore et al [53] reported that HRQOL improves
during the 3 month transition period after dialysis start,
especially in physical domain. Whether HRQOL at pre-
dialysis or 3 months post-dialysis is more important for
survival and whether HRQOL improvement can influence
patient mortality are important questions. Further stud-
ies according to the prognostic values of HRQOLs at dif-
ferent time points and subsequent HRQOL improvement
or deterioration are warranted. Lastly, this study enrolled
only hemodialysis patients, and the results cannot easily
be generalized to peritoneal dialysis patients. Several pre-
vious studies have not found any differences in HRQOL
in non-Asian dialysis patients according the hemodialy-
sis and peritoneal dialysis treatment modality [54,55]. In
an investigation in Singapore, patients with peritoneal
dialysis showed a higher prevalence of depression and
poor physical health status [56]. In contrast, some reports
indicated that peritoneal dialysis patients showed better
HRQOL especially in other Asian populations. Zhang et al
[57] found that peritoneal dialysis patients reported high-
er scores of HRQOL, especially in mental health domains,
and comparable physical function status in a Chinese di-
alysis population. Hsu et al [58] reported that peritoneal
dialysis patients had better HRQOL even after adjusting
the dialysis duration in a multi-center prospective cross-

sectional study in Taiwan. Recently, Chuasuwan et al [59]
performed a meta-analysis according to dialysis modality
and HRQOL and reported that peritoneal dialysis pa-
tients had better HRQOL. Whether the effect of physical
and mental health domains of HRQOL on survival might
differ according to dialysis modality, especially in Asian
dialysis patients, should be investigated.

In conclusion, poor physical health at 3 months after
dialysis initiation correlates significantly with overall
mortality in patients on hemodialysis. Among 12 indices
in the kidney disease domain, 3 indices showed signifi-
cant associations with patient mortality, and 3 indices in
the physical health domain showed significant associa-
tions with patient mortality. In contrast, all 4 indices in
the mental health domain did not show a significant as-
sociation with mortality, and the mental composite score
also did not show a significant association with mortality.
Our findings underscore the importance of HRQOL on
hemodialysis patients’ overall prognosis and suggest that
improving physical health status through interventions
could increase patient survival.
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