
Introduction 

Advances in hemodialysis technology have led to a significant re-
duction in mortality rates and complication risks directly related to 
hemodialysis since the early 2000s [1]. However, mortality among 
hemodialysis patients still exceeds 20% annually [2,3]. Robinson 
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et al. [4] analyzed patients from 11 countries who participated in 
the Dialysis Outcomes and Practice Patterns Study (DOPPS) and 
reported that the highest mortality occurred in the first 120 days of 
hemodialysis.  

Based on data from the End-stage Renal Disease Registry Com-
mittee of the Korean Society of Nephrology, 87,993 patients were 
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on hemodialysis, and the 10-year mortality rates on hemodialysis 
were 38.1% and 62.8%, respectively, in 2017 [5]. Since then, the 
incidence of hemodialysis has been rapidly increasing by 7% to 
10% every year [5]. 

Hemodialysis patients are more likely to have psychological 
problems, limited economic activities, and a reduced quality of life 
(QoL) due to the impact of end-stage renal disease, comorbidities, 
and hemodialysis on daily life [6-9]. Numerous studies have re-
ported an association between a lower QoL and mortality in he-
modialysis patients [10,11]. Most previous studies have assessed 
QoL using the 36-item Short Form Health Survey (SF-36) con-
taining 36 questions. However, the SF-36 assesses physical and 
mental health domains using the same questions and can yield 
complicated results. Recently, Lee et al. [12] reported that the 
mortality rate of hemodialysis patients in Korea may increase if the 
QoL measured using the Kidney Disease Quality of Life Short 
Form version 1.3 (KDQOL-SF 1.3) is low. However, although the 
KDQOL-SF 1.3 is a well-validated test tool, it consists of 80 items 
and has limitations in simplicity and convenience. Furthermore, 
there have been relatively few reports of QoL-related mortality in 
hemodialysis patients in Korea, and the sample size is not large. 

Thus, in this study, we used the World Health Organization 
Quality of Life Questionnaire-Brief version (WHOQOL-BREF), 
which is relatively simple and easy to interpret, as a diagnostic tool 
for QoL. Psychosocial and medical factors as well as QoL were in-
vestigated and used to analyze the mortality rate in hemodialysis 
patients. This study aimed to investigate the impact of QoL mea-
sured by the WHOQOL-BREF on the mortality rate of hemodial-
ysis patients using these factors. 

Methods 

Ethical statements: This study was approved by the Institu-
tional Review Board (IRB) of Daegu Catholic University 
Hospital (IRB No: CR-13-076). Informed consent was ob-
tained from all subjects when they were enrolled.

1. Study design 
This single center retrospective cross-sectional study analyzed 160 
patients undergoing hemodialysis at the Daegu Catholic Universi-
ty Hospital in Daegu, Korea. Data from September 2013 to Octo-
ber 2013 were used, and a questionnaire survey was conducted 
during the same period. Patients who could understand, speak, 
and read Korean were included in this study. Patients with vision 
problems completed the questionnaire with the examiner’s assis-
tance. Patients who received treatment for acute disease completed 

the questionnaire after recovery. Patients who were on hemodialy-
sis at Daegu Catholic University Hospital for < 1 month (n = 4), 
were < 20 years or ≥ 80 years old (n = 4), had a history of psycho-
logical disorders (n = 3), or refused to participate (n = 8) were ex-
cluded from the study at the time of recruitment. All participants 
received hemodialysis three times per week for 4 hours per session. 

We investigated hypertension, diabetes mellitus, cardiovascular 
disease, cerebrovascular accident, cancer, and liver disease as un-
derlying diseases. The investigation of these underlying diseases 
was conducted based on electronic medical records within 6 
months of the same period during which the subjects were includ-
ed in the study, and tests for QoL and psychosocial indicators were 
performed. Individuals with hypertension, diabetes, cardiovascular 
disease, and cerebrovascular accidents were defined as those who 
had been diagnosed or were already taking therapeutic medica-
tions prior to inclusion in this study. Cardiovascular disease includ-
ed myocardial infarction, other ischemic heart diseases, congestive 
heart failure with or without preserved systolic function, arrhyth-
mias, and valvular disease. As the underlying disease, cancer was 
defined as a non-overt disease with a history of diagnosis and treat-
ment prior to participation in this study. Liver disease was defined 
as chronic hepatitis or cirrhosis. The Charlson Comorbidity Index 
(CCI) is widely used to assess the risk of comorbidities that affect 
patient mortality and was determined for each patient in this study 
[13]. The CCI was calculated based on each patient’s status at 
baseline.  

The WHOQOL-BREF was used to assess QoL. The WHO-
QOL-BREF contains 24 questions across four domains (physi-
cal health, psychological, social relationships, and environmental 
domains) and two questions on overall QoL and general health 
awareness [14]. The total score for each domain ranges from 4 to 
20 points. Although there is no official cutoff value, higher scores 
indicate a higher QoL. In this study, the cutoff value for each do-
main of the WHOQOL-BREF was set to 10 points, which is half 
of the maximum. The Korean version of the WHOQOL-BREF 
with verified validity and reliability was used in this study [15].  

The Hospital Anxiety and Depression Scale (HADS), Multidi-
mensional Scale of Perceived Social Support (MSPSS), Montreal 
Cognitive Assessment (MoCA), and Pittsburgh Sleep Quality In-
dex (PSQI) were used to assess psychosocial factors. All these in-
struments are self-reported questionnaires with verified validity 
and reliability [16-23]. The HADS has 14 questions, with the 
odd-numbered questions assessing anxiety (HADS-A) and 
even-numbered questions assessing depression (HADS-D). The 
score for each question ranges from 0 to 3 points. The cutoff value 
for the total score for depression and anxiety is 14 points [16,17]. 
The MSPSS consists of 12 questions evenly spread across three 
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sources of social support: family, friends, and significant others. 
The questions are rated on a 7-point scale, with higher scores indi-
cating higher levels of social support [18,19]. The MoCA consists 
of five questions on visuospatial and executive functioning, three 
on naming, five on memory (immediate recall and delayed recall), 
eight on attention, three on language, two on abstraction, and six 
on orientation. The total score is out of 32. Scores are adjusted for 
differences in cognitive abilities between patients with different ed-
ucational levels by providing an extra point to those who had ≤ 6 
years of education. A cutoff score of ≤ 22 points is used to identify 
mild cognitive impairment, with lower scores indicating more se-
vere cognitive impairment [20,21]. The PSQI contains 19 ques-
tions across seven domains. Higher scores indicate more severe 
sleep disorders, and a cutoff score of 5 is used to identify sleep dis-
orders [22,23]. 

Blood pressure and body mass index were measured, and the 
causes of end-stage renal disease, comorbidities, and period of he-
modialysis were investigated by reviewing electronic medical re-
cords. To measure hemodialysis adequacy, urea clearance × time/
volume (Kt/V) was measured. Kt/V was calculated using the Dau-
girdas formula [24]. The normalized protein catabolic rate 
(nPCR) was used as a nutritional status marker. nPCR was calcu-
lated based on a two-point modeling of hemodialysis urea kinetics, 
as suggested by Depner and Daugirdas [25]. A blood test was used 
to measure the complete blood count and levels of triglycerides, 
protein, albumin, calcium, phosphorus, and intact parathyroid hor-
mone. Predialysis midweek sampling (Wednesdays and Thurs-
days) was used to obtain blood from patients undergoing hemodi-
alysis. 

2. Statistical analysis 
Until October 2021, we investigated patient deaths using electron-
ic medical records. When a patient’s death was confirmed, the pa-
tient was allocated to the mortality group. We censored the patient 
information based on the date of the last outpatient visit if the pa-
tient’s death was not confirmed in the electronic medical records of 
Daegu Catholic University Hospital until October 2021. If a pa-
tient received a kidney transplant, we censored the patient’s infor-
mation based on the date of the kidney transplantation. Hemodial-
ysis vintage was defined as the date from hemodialysis initiation to 
the date when the data were censored. Continuous variables with 
normal distributions are expressed as mean ± standard deviation 
and were analyzed using an independent two-sample t-test. Con-
tinuous variables with non-normal distributions are expressed as 
medians and interquartile ranges. Continuous variables with 
non-normal distributions were analyzed using the Mann-Whitney 
U-test. Categorical variables are expressed as counts and percentag-

es. Categorical variables were analyzed using the chi-square or 
Fisher exact test. Cox proportional regression analysis was used to-
gether with the forward conditional method to compare mortality 
rates according to the groups classified by the cutoff value of each 
domain of the WHOQOL-BREF. Male sex, age of ≥ 60 years, 
CCI scores of ≥ 4 points, moderate-to-severe cognitive impair-
ment by MoCA, and serum calcium concentrations of < 8.7 mg/
dL were considered as confounding variables for multivariate anal-
ysis of QoL-related mortality. The level of statistical significance 
was set at p < 0.05. All statistical analyses were performed using 
IBM SPSS ver. 19.0 (IBM Corp., Armonk, NY, USA). 

Results 

1. Baseline characteristics 
A comparison of the basic characteristics of the survival and mor-
tality groups is summarized in Table 1. Of the 160 patients, 41 
were in the mortality group and 119 were in the survival group. 
The mean hemodialysis vintage was 72.0 and 66.9 months for the 
respective groups, with no significant difference (p = 0.465). The 
mean age and proportion of patients aged ≥ 60 years were signifi-
cantly higher in the mortality group than in the survival group 
(mean age, p < 0.001; proportion ≥ 60 years, mortality group 
[73.2%] vs. survival group [41.2%], p < 0.001). Significantly high-
er rates of underlying cardiovascular disease and cancer were found 
in the mortality group compared to that in the survival group (car-
diovascular disease, p = 0.024; cancer, p = 0.004). A significant dif-
ference was found in the mean CCI score between the mortality 
and survival groups (p = 0.006). However, no significant difference 
in the proportion of patients with CCI scores of ≥ 4, which indi-
cates severe comorbidities, was found between the two groups 
(p = 0.114). 

Among the medical factors, the mean diastolic blood pressure 
after hemodialysis was lower in the mortality group than in the 
survival group (p = 0.006). The mean serum calcium concentra-
tion was lower in the mortality group than in the survival group 
(p = 0.014). The proportion of patients with serum calcium con-
centrations of < 8.7 mg/dL was 67.5% and 48.7% in the mortali-
ty and survival groups, respectively; thus, more patients had hy-
pocalcemia in the mortality group than in the survival group 
(p = 0.040). 

2. Comparisons of indicators between survival and 
mortality groups 
A comparison of the indicators between the survival and mortality 
groups is summarized in Table 2. Among the four domains of the 
WHOQOL-BREF, the mean scores in the physical health, psycho-
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Table 1. Comparisons of basic characteristics and medical parameters between survival and mortality groups in maintenance hemodialysis 
patients

Variable Survival Mortality Total p-value
No. of patients 119 41 160
Age (yr) 55.7±11.7 65.3±9.5 58.2±11.9 <0.001
Male sex 66 (55.5) 25 (61.0) 91 (56.9) 0.539
Body mass index (kg/m2) 22.1±2.9 21.0±2.8 21.9±2.9 0.038
Cause of ESRD 0.163
 Diabetes mellitus 63 (52.9) 26 (63.4) 89 (55.6)
 Hypertension 24 (20.1) 8 (19.5) 32 (20.0)
 CGN 16 (13.5) 2 (4.9) 18 (11.3)
 Others 16 (13.5) 4 (9.8) 20 (12.5)
Diabetes mellitus 66 (55.5) 29 (70.7) 95 (59.4) 0.057
Hypertension 88 (74.0) 35 (85.4) 123 (76.9) 0.076
CVD 26 (21.9) 16 (39.0) 42 (26.3) 0.024
CVA 17 (14.3) 8 (19.5) 25 (15.6) 0.390
Liver disease 10 (8.4) 1 (2.4) 11 (6.9) 0.203
Cancer 2 (1.7) 5 (12.2) 7 (4.4) 0.004
CCI 3.7±1.3 4.4±1.4 3.9±1.4 0.006
HD vintage (mo) 72.0±37.2 66.9±40.3 70.7±38.0 0.465
BP, post HD (mmHg)
 SBP 136.6±21.4 136.8±22.9 136.7±21.7 0.978
 DBP 77.8±11.9 71.8±12.2 76.3±12.2 0.006
Kt/V 1.4±0.5 1.4±0.3 1.4±0.5 0.925
nPCR 0.8±0.2 0.8±0.2 0.8±0.2 0.736
White blood cell (/μL) 5,954±1,850 6,230±1,475 6,023±1,763 0.393
Hemoglobin (g/dL) 10.1±1.1 10.2±1.1 10.1±1.1 0.731
Hematocrit (%) 30.7±3.4 30.9±3.4 30.8±3.4 0.769
Platelet (10³/μL) 176.7±63.2 168.1±47.6 174.5±59.6 0.433
Total cholesterol (mg/dL) 137.4±31.2 145.2±39.0 139.3±33.4 0.203
HDL (mg/dL) 42.5±14.1 41.4±10.8 42.2±13.3 0.644
LDL (mg/dL) 83.8±28.1 86.2±27.9 84.5±28.0 0.651
Triglycerides (mg/dL) 121.6±66.9 127.3±84.9 123.0±71.6 0.665
Protein (g/dL) 6.8±0.6 6.8±0.6 6.8±0.6 0.502
Albumin (g/dL) 4.0±0.4 3.8±0.3 3.9±0.3 0.045
Calcium (mg/dL) 8.9±0.8 8.5±0.6 8.8±0.8 0.014
Phosphorus (mg/dL) 5.6±1.9 5.1±2.0 5.4±1.9 0.159
Uric acid (mg/dL) 6.7±1.6 6.9±1.7 6.7±1.6 0.509
Na (mmol/L) 136.2±3.1 135.9±3.0 136.1±3.1 0.531
K (mmol/L) 5.0±0.9 4.9±0.7 5.0±0.8 0.390
Cl (mmol/L) 95.3±4.2 94.7±2.8 95.1±3.9 0.429
tCO2 (mmol/L) 21.0±3.3 20.5±3.1 20.9±3.3 0.436
Ferritin (ng/mL) 261.8±231.1 293.8±255.3 269.9±237.0 0.463
iPTH (pg/mL) 334.0±314.4 274.3±176.4 318.9±302.9 0.283
25-Vitamin D (ng/mL) 15.8±8.5 13.0±7.2 15.2±8.3 0.082
1,25-Vitamin D (ng/mL) 8.5±4.0 7.9±3.1 8.4±3.8 0.380
HbA1C (%) 7.1±1.8 7.1±1.7 7.1±1.8 0.968
C-reactive protein (mg/L) 4.1±10.4 7.7±14.3 5.0±11.6 0.151

Values are presented as number only, mean±standard deviation, or number (%).
ESRD, end-stage renal disease; CGN, chronic glomerulonephritis; CVD, cardiovascular disease; CVA, cerebrovascular accident; CCI, Charlson Comorbidity 
Index; HD, hemodialysis; BP, blood pressure; SBP, systolic blood pressure; DBP, diastolic blood pressure; Kt/V, urea clearance × time/volume; nPCR, 
normalized protein catabolic rate; HDL, high-density lipoprotein; LDL, low-density lipoprotein; Na, sodium; K, potassium; Cl, chloride; tCO2, total carbon 
dioxide; iPTH, intact parathyroid hormone; HbA1c, glycated hemoglobin.
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logical, and environmental domains were significantly lower in the 
mortality group than in the survival group (physical health do-
main, p = 0.009; psychological domain, p = 0.013; environmental 
domain, p = 0.038). We compared the proportions using a cutoff 
value of 10 points, which is half of the total score of 20 points for 
each domain of the WHOQOL-BREF. The results showed that 

the proportion of scores ≤ 10 in the physical health and psycholog-
ical domains was higher in the mortality group than in the survival 
group (physical health domain, 74.3% vs. 52.2%, p = 0.021; psy-
chological domain, 45.7% vs. 26.5%, p = 0.032). However, the pro-
portion of environmental domain scores ≤ 10 did not differ signifi-
cantly between the mortality (42.5%) and survival (57.1%) groups 
(p = 0.128). 

No significant differences in the mean scores of the total HADS, 
HADS-A, and HADS-D were found between the two groups. No 
significant differences in the total MSPSS score and scores for fam-
ily, friends, and significant others were found between the two 
groups. The mean MoCA score showed that cognitive ability de-
creased significantly more in the mortality group than in the sur-
vival group (p = 0.045). However, no significant difference was 
found in the proportion of patients with moderate-to-severe cogni-
tive impairment between the mortality group (61.0%) and the sur-
vival group (51.3%) (p = 0.084). No significant differences were 
found in the mean PSQI scores between the two groups. 

3. Association between quality of life scales and mortality 
The results of the Cox regression analysis of the QoL-related 10-
year mortality rate after hemodialysis initiation are summarized in 
Table 3. In the univariate analysis, among the domains of the 
WHOQOL-BREF, only the physical health and psychological do-
mains were significantly associated with a score of ≤ 10 in each do-
main and 10-year mortality after hemodialysis initiation. In the 
univariate analysis, if the score in the physical health or psychologi-
cal domains was ≤ 10, the 10-year mortality rate after hemodialysis 

Table 2. Comparison of WHOQOL-BREF domain and psychosocial 
indicators between survival and mortality groups

Variable Survival  
(n=119)

Mortality  
(n=41) p-value

WHOQOL-BREF
 Physical health domain 10.5±2.8 9.0±3.1 0.009
 Psychological domain 10.7±2.8 9.3±3.0 0.013
 Social relationship domain 10.8±3.1 10.1±3.3 0.254
 Environmental domain 11.0±2.5 10.0±2.2 0.038
HADS, total 14.2±7.2 14.6±8.6 0.273
 HADS-A 5.6±4.0 4.7±4.4 0.201
 HADS-D 8.6±4.2 9.9±5.4 0.781
MSPSS, total 36.5±10.8 35.7±10.9 0.523
 Family 14.8±4.3 15.3±4.2 0.433
 Friends 10.6±4.6 9.9±5.3 0.462
 Significant other 11.1±4.4 10.5±4.7 0.695
MoCA 19.9±7.1 17.0±8.5 0.045
PSQI 7.9±4.5 7.8±4.9 0.981

Values are presented as mean±standard deviation.
WHOQOL-BREF, World Health Organization Quality of Life Questionnaire-
Brief version; HADS, Hospital Anxiety and Depression Scale; HADS-A, 
HADS-Anxiety; HADS-D, HADS-Depression; MSPSS, Multidimensional 
Scale of Perceived Social Support; MoCA, Montreal Cognitive Assessment; 
PSQI, Pittsburgh Sleep Quality Index.

Table 3. Univariate and multivariate analysis for patient mortality using Cox proportional hazard regression

Variable
Univariate regression model Multivariate regression model 1a) Multivariate regression model 2b)

HR (95% CI) p-value HR (95% CI) p-value HR (95% CI) p-value
WHOQOL-BREF
 Physical health domain score, ≤10 1.95 (1.02–3.91) 0.038 2.27 (1.02–5.05) 0.036 2.04 (1.02–4.09) 0.036
 Psychological domain score, ≤10 2.28 (1.14–4.57) 0.020
 Social relationship domain score, ≤10 1.49 (0.74–2.98) 0.262
 Environmental domain score, ≤10 1.34 (0.66–2.69) 0.418
Elderly, ≥60 yr 3.15 (1.48–6.69) 0.003 2.78 (1.28–6.02) 0.010 2.75 (1.27-5.96) 0.010
Male sex 0.99 (0.51–1.91) 0.980 0.64 (0.31–1.34) 0.236 0.68 (0.33-1.41) 0.299
CCI, ≥4 1.52 (0.72–3.24) 0.276 1.40 (0.58–3.35) 0.457 1.62 (0.66-3.95) 0.289
Calcium, <8.7 mg/dL 2.60 (1.31–5.16) 0.006 3.03 (1.42–6.46) 0.004 2.93 (1.37-6.24) 0.005
Moderate-to-severe cognitive impairment 1.67 (0.79–3.54) 0.276 1.21 (0.54–2.72) 0.650 1.18 (0.52-2.65) 0.694

HR, hazard ratio; CI, confidence interval; WHOQOL-BREF, World Health Organization Quality of Life Questionnaire-Brief version; CCI, Charlson 
Comorbidity Index.
a)The result of multiple regression analysis of the patient mortality rate for the physical health domain score of the WHOQOL-BREF. These results 
were adjusted by male sex, age of ≥60 years, CCI scores of ≥4 points, moderate-to-severe cognitive impairment by Montreal Cognitive Assessment, 
and serum calcium of <8.7 mg/dL. b)The result of multiple regression analysis of the patient mortality rate for the psychological domain score of 
the WHOQOL-BREF. These results were adjusted by male sex, age of ≥60 years, CCI scores ≥4 points, moderate-to-severe cognitive impairment by 
Montreal Cognitive Assessment, and serum calcium of <8.7 mg/dL.
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was increased by approximately 2.0 and 2.3 times, respectively, and 
it was statistically significant (physical health domain, p = 0.038; 
psychological domain, p = 0.020). In addition, in the multivariate 
analysis adjusted for variables such as male sex, age of ≥ 60 years, 
CCI of ≥ 4, moderate-to-severe cognitive impairment by MoCA, 
and serum calcium concentrations of < 8.7 mg/dL, when the 
score in the physical health or psychological domains was ≤ 10, the 
10-year mortality rate after initiation of hemodialysis was signifi-
cantly increased by approximately 2.3 and 2.0 times, respectively 
(physical health domain, p=0.036; psychological domain, p=0.036). 
Among the adjusted factors in the multivariate analysis, the signifi-
cant risk factors for 10-year mortality after hemodialysis initiation 
were age of ≥ 60 years and hypocalcemia in both the physical and 
psychological domains. Even when these two factors were ana-
lyzed univariately, the mortality rate at 10 years after starting dialy-
sis significantly increased. The 10-year cumulative death curves of 
the physical health and psychological domains of the WHO-
QOL-BREF as determined through the multivariate regression 
analysis are presented in Fig. 1. 

Discussion 

Several previous studies have reported an association between re-
duced QoL and increased mortality in patients receiving hemodi-
alysis [10-12,26-28]. Most studies have assessed QoL using the 

SF-36. The SF-36 consists of 36 items and assesses two domains; 
physical health and mental health [29]. However, in the SF-36, five 
questions corresponding to general health and four questions cor-
responding to vitality out of the 36 questions are duplicated in 
these two domains. Therefore, there might be some limitations in 
the interpretation of the SF-36 results. To overcome this SF-36 
limitation, we assessed QoL in this study using the WHO-
QOL-BREF, which has four independent domains as well as ques-
tions and results that are relatively easy to understand. The WHO-
QOL-BREF is an abbreviated version of the 100-question WHO-
QOL-100. The latter also consists of four domains, and it was con-
firmed that the score of each domain of the WHOQOL-BREF 
was highly correlated with the score of each domain of the WHO-
QOL-100 [14]. The WHOQOL-BREF demonstrated cross-cul-
tural validity and reproducibility in a study of 11,830 adults in 23 
countries [30]. 

In the present study, the mortality group scored lower in the 
physical and psychological domains of the WHOQOL-BREF 
than the survival group did. The multivariate Cox proportional re-
gression analysis showed a 2.3- and 2-fold increase in 10-year mor-
tality after initiation of hemodialysis in maintenance hemodialysis 
patients whose scores in the physical health domain or psychologi-
cal domain were ≤ 10 points, respectively. In previous studies us-
ing DOPPS cohort data, Mapes et al. [11] reported that the hazard 
ratio increased 1.25- and 1.13-fold for every 10-point decrease in 
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Fig. 1. Cumulative death rate curves using Cox proportional regression hazard model according to (A) physical health domain and (B) 
psychological domain of World Health Organization Quality of Life Questionnaire-Brief version adjusted by male sex, age of ≥60 years, 
Charlson Comorbidity Index of ≥4 points, moderate-to-severe cognitive impairment by Montreal Cognitive Assessment, and serum 
calcium of <8.7 mg/dL. HD, hemodialysis.
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the scores for the physical and psychological domains of the SF-36, 
and Perl et al. [10] reported that the hazard ratio for death in-
creased 1.09- and 1.05-fold for every 5-point decrease in the scores 
for the respective domains of the SF-36. Liebman et al. [28] mea-
sured SF-36 scores twice at 6-month intervals and reported that 
the mortality rate 1 year after the second test increased 1.33-fold 
when the score for the psychological domain decreased by at least 
five points. Unlike the two previous studies, although Liebman et 
al. [28] did not show a significant difference in the mortality rate in 
the physical health domain, lower scores in the physical health do-
main tended to have a higher mortality rate. In addition, Liebman 
et al. [28] showed that the mean score in the physical health do-
main decreased in the follow-up surveys at 6-month intervals. This 
suggests that lower scores in the physical health and psychological 
domains are important for the patient mortality rate in the QoL 
measured by the SF-36. Although our study used different diag-
nostic tools, lower physical health and psychological domains 
showed increased patient mortality, which may be consistent with 
these other studies. However, one difference is that our study as-
sessed the long-term mortality rate that affects QoL, whereas the 
other studies analyzed a short-term mortality rate of 6 months to 1 
year. 

Studies on the impact of QoL measured using the WHO-
QOL-BREF on the mortality rate in hemodialysis patients are few, 
but relatively small-scale studies have been reported in Taiwan 
[31]. Wang et al. [31] reported that the lowest QoL tertile mea-
sured by the WHOQOL-BREF for 151 hemodialysis patients 
had a significantly higher 3-year mortality rate. In this study by 
Wang et al. [31], the mean score of all four domains of the WHO-
QOL-BREF was significantly lower in the mortality group. Among 
the four domains of the WHOQOL-BREF, those where the lowest 
tertile had a significantly higher 3-year mortality rate were the 
physical health, social, and environmental domains [31]. In partic-
ular, the finding that the physical health domain had the greatest ef-
fect on mortality in hemodialysis patients was consistent with our 
results; however, the other domains that affected mortality in he-
modialysis patients were different. These differences might be due 
to the possibility that social or environmental domains could be af-
fected by national, regional, and economic conditions. Moreover, 
in our study, there was no significant difference between the mor-
tality and survival groups in the social support level measured by 
MSPSS or the average score of the social domain of the WHO-
QOL-BREF, which could be different from the results of Wang et 
al. [31]. Interestingly, in that study by Wang et al. [31], although 
depression and poor sleep quality were associated with an increase 
in the mortality rate of hemodialysis patients, the psychological do-
main of the WHOQOL-BREF did not show a statistically signifi-

cant relationship with the mortality rate of hemodialysis patients. 
In contrast, in the present study, a low psychological domain score 
of the WHOQOL-BREF increased the mortality rate of hemodial-
ysis patients, but there was no difference in depression or sleep 
quality, as assessed by the HADS or PSQI, between the mortality 
and survival groups. However, it should be considered that the cut-
off values for each domain in the WHOQOL-BREF were different 
in each study and that both studies had small sample sizes. There-
fore, large-scale, well-designed studies and a consensus on the ap-
propriate cutoff values for the application of WHOQOL-BREF to 
hemodialysis patients are needed in the future. 

Recently, a nationwide multicenter study was conducted on the 
effect of QoL in hemodialysis patients in Korea using the Clinical 
Research Center for End-Stage Renal Disease (CRC for ESRD) 
cohort [12]. Lee et al. [12] reported that among the final 568 he-
modialysis patients, a lower score in the physical health domain 
was associated with an increase in the mortality rate among the 
QoL measures of the KDQOL-SF 1.3, but the psychological do-
main was not related to the mortality rate. Lee et al. [12] also hy-
pothesized that the reason for the different QoL domains related to 
mortality in previous studies was a difference in the basic charac-
teristics of the study populations. Although it is not possible to 
compare the differences in basic characteristics directly between 
the studies, when compared with that of Lee et al. [12], our study 
population had a higher rate of cardiovascular disease, while the 
mean CCI tended to be lower. However, as mentioned in the In-
troduction, the KDQOL-SF 1.3 consists of 100 questions; thus, it 
may be difficult to use this questionnaire repeatedly for hemodialy-
sis patients. 

This study had several limitations. First, there may have been se-
lection bias. In Korea, after hemodialysis is initiated at a tertiary 
general hospital, only some patients continue on outpatient main-
tenance dialysis at tertiary general hospitals; most are transferred to 
other hemodialysis centers. Because this process is not carried out 
consistently for medical judgment or research purposes, differenc-
es in basic characteristics may occur between the transferred and 
non-transferred groups or between tertiary hospitals. Second, this 
study comprised a small sample size and involved a single institu-
tion. Third, this cross-sectional study did not account for changes 
in various indicators that occur over time. Despite these limita-
tions, this study had several strengths. First, it elucidated the im-
pact of QoL on mortality in patients undergoing hemodialysis. 
Second, the WHOQOL-BREF, used to assess QoL in this study, 
has been translated into various languages and is widely used 
worldwide. It is a simple questionnaire with four clearly defined 
domains that patients can complete while undergoing hemodialy-
sis, and its results are easy to interpret. Third, this study collected a 
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relatively wide range of laboratory data, including data on various 
factors affecting mortality in hemodialysis patients, and used vari-
ous instruments to assess the QoL and psychological health of he-
modialysis patients. 

In summary, QoL can significantly affect mortality in patients 
undergoing maintenance hemodialysis. It may be useful not only 
to obtain laboratory data such as age, comorbidities, and blood cal-
cium concentrations, but also to assess QoL and the long-term 
prognosis of patients on maintenance hemodialysis. The WHO-
QOL-BREF is a tool that allows for a relatively simple QoL assess-
ment and may be considered when trying to predict the long-term 
outcome of patients on maintenance hemodialysis. 
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