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Background: Hemodialysis (HD) patients have a higher mortality rate compared to the general population. However, no study has in-
vestigated life expectancy in Korean HD patients so far. Therefore, this study aimed to calculate the remaining life expectancy among 
Korean maintenance HD patients and compare it to those of the general population as well as HD patients from other countries. 
Methods: Baseline data were retrieved from HD quality assessment data from 2015. Among the patients over 30 years old who were 
alive at the beginning of 2016 (20,304 males and 14,264 females), a total of 22,078 (12,621 males and 9,457 females) were still 
alive at the end of 2021 while 12,490 (7,683 males and 4,807 females) were deceased during 6 years of follow-up. We used the life 
table method to calculate the expected remaining years of life in 2-year increments. 
Results: The remaining life expectancies for 60-year-old patients were 11.64 years for males and 14.64 years for females. The aver-
age remaining life expectancies of the HD population were only about half of the general population. Diabetic patients demonstrated 
shorter life expectancy compared to patients with hypertension or glomerulonephritis. The remaining life expectancy of Korean HD 
patients was similar to that of Japanese and was almost double that of HD patients in Western countries such as Europe and the 
United States. 
Conclusion: The HD population shows a shorter life expectancy compared to the general population. Longitudinal analysis should be 
warranted to analyze the effect of advanced dialysis technology on improved survival rates among the HD population. 
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Introduction 

The number of patients with end-stage kidney disease 

(ESKD) increased tremendously causing increased health 

burden worldwide [1,2]. The number of ESKD patients who 

begin dialysis therapy doubled in the last 10 years in Korea 
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[3]. The increase in diabetic patients and the elderly is one 

of the many causes contributing to the increase in the dial-

ysis population [4,5]. 

The ESKD patients not only cause increased medical ex-

penses but also demonstrate a high morbidity and mortal-

ity rate. Although dialysis treatment improved the survival 

rate of ESKD patients in past decades [6,7], hemodialysis 

(HD) patients have a much higher mortality rate than the 

age- and sex-matched general population [8]. The mor-

tality rate from ESKD is even higher than that of regional 

breast cancer, colon cancer, and kidney cancer [8]. 

Age-specific life expectancy is a commonly used measure 

to estimate the impact of health status and disease burden 

at a population level [9]. Policymakers can use it to identify 

disease conditions that have the greatest impact on overall 

life expectancy and to prioritize specific health programs 

or funding [10]. Although there are a few research papers 

investigating risk factors and mortality trends in Korean 

maintenance HD patients [3,11], there has been no study 

calculating the remaining lifespan among maintenance 

HD patients in Korea. Therefore, this study was performed 

to calculate the remaining life expectancy among Kore-

an maintenance HD patients and compare it to those of 

the general population as well as HD patients from other 

countries. 

Methods 

Study population and data collection 

This is a longitudinal observational cohort study of Korean 

patients with maintenance HD. We used HD quality as-

sessment data from the Health Insurance Review and As-

sessment Agency (HIRA) in 2015. The mortality data were 

collected from January 2016 to November 2021. The HD 

quality assessment data were collected by each HD facility 

through a web-based data collection system from October 

to December 2015. Adult HD patients who received HD 

treatment at least twice a week were included in the HD 

quality assessment data. The data were collected from out-

patient HD patients, and those who were hospitalized or 

transferred to other facilities were excluded from data col-

lection. Among 34,941 patients, we excluded 373 patients 

under 30 years old and included a total of 34,568 patients 

over 30 years old in the current analysis. Baseline clinical 

and demographic data were obtained from the HIRA da-

tabase. Demographic data included age, sex, dialysis du-

ration, body mass index, cause of ESKD, and health insur-

ance status. The death of a patient was recognized from the 

date of loss of insurance eligibility from the HIRA database. 

The research was conducted in accordance with the 

Declaration of Helsinki and approved by the Institutional 

Review Board of Hallym University Kangnam Sacred Heart 

Hospital (No. 2021-11-043). As the study subjects were 

de-identified, the written informed consent was waived.  

Remaining life expectancy calculation 

We calculated the remaining life expectancy of HD patients 

using the life table method [9]. In order to calculate the 

remaining life expectancy, we firstly obtained the number 

of patients by age who were alive and receiving dialysis by 

the end of 2015 (20,304 males and 14,264 females), which 

can be interpreted as the number of patients alive at the 

beginning of 2016. Second, we obtained the number of pa-

tients who were still alive at the end of 2021 (12,621 males 

and 9,457 females). Lastly, the number of patients by age 

who had died by the end of 2021 (7,683 males and 4,807 

females) was obtained. The life expectancy at each age was 

calculated using a life table describing the population’s 

death rate, the number of survivors and deceased individ-

uals, and the static population. Life expectancy at the age 

of x can be calculated from a static population of x years 

or older divided by the number of survivors at the age of x. 

Patients’ ages were stratified by 2-year increments before 

analysis.  

We have adjusted the age, sex, and cause of ESKD for 

calculating life expectancy. We computed the expected 

remaining years of life separately for males and females 

because the number of males and females in each age 

group differed. Based on the cause of ESKD, we divided 

patients into three groups (diabetes mellitus, hypertension, 

and glomerulonephritis) and calculated the remaining 

life expectancy in each group. When we compared the life 

expectancy, we excluded the patients over 80 years old be-

cause the number in each age group was less than 30 years. 

We compared the life expectancy according to the cause of 

ESKD, i.e., diabetes mellitus to hypertension ratio (DH-R), 

diabetes mellitus to glomerulonephritis ratio (DG-R), or 

hypertension to glomerulonephritis ratio (HG-R). 
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Comparison of remaining life expectancy between hemo-
dialysis patients and the general population 

We compared the remaining life expectancy of HD patients 

in 2016 to the remaining life expectancy of the general 

population in Korea from the same year. For the general 

population, we used values from data published by Statis-

tics Korea [12]. We extracted the expected remaining years 

of life per decade of age for HD patients and the general 

population to calculate the ratio of the remaining life ex-

pectancy of dialysis patients to the general population, i.e., 

the HD patient to general population ratio. 

Comparison of remaining life expectancy among hemodi-
alysis patients from different countries 

We compared the life expectancy of Korean HD patients 

with that of patients in Japan, the United States, and Eu-

rope [6–8]. The life expectancy data for each country was 

collected at different times. The remaining life expectancy 

of Japanese patients was based on the Japan Society for Di-

alysis Therapy (JSDT) Renal Data Registry database in 2015 

[13]. The expected remaining years of life for the United 

States patients was based on the United States Renal Data 

System (USRDS) from 2016 [14]. For European dialysis 

patients, the life expectancy was based on the European 

Renal Association (ERA) registry from 2011 to 2015 [15]. 

Since the JSDT registry calculated the remaining life ex-

pectancy every 1 year while the USRDS and ERA registry 

published the life expectancy of patients every 5 years, we 

used the median of the 5-year age range in the Japanese 

data to compare the remaining life expectancy of HD pa-

tients in other countries. We computed the ratio of the 

remaining life expectancy of Korean dialysis patients to the 

remaining life expectancy of Japanese, European, and the 

United States dialysis patients and referred to each as the 

ratio of Korean dialysis patients to Japanese dialysis pa-

tients (KJ-R), Korean dialysis patients to the United States 

dialysis patients (KU-R), and Korean dialysis patients to 

European dialysis patients (KE-R). 

Results 

Baseline characteristics of hemodialysis patients 

A total of 34,568 HD patients from 797 facilities were in-

cluded in the analysis. Mean age was 60.5 ± 12.4 years old, 

and 58.7% were male. The average duration of HD was 5.63 

± 5.11 years. The most common cause of ESKD was dia-

betes mellitus (n = 14,523, 42.0%), followed by hyperten-

sion (n = 9,359, 27.1%) and glomerulonephritis (n = 3,780, 

10.9%). The proportion of the patients on Medicaid was 

23.0%. 

Remaining life expectancy of Korean hemodialysis patients 

Among 34,568 HD patients, a total of 12,490 patients (7,683 

male and 4,807 female) died during 6-year follow-up. Ta-

ble 1 shows the remaining life expectancy of Korean HD 

patients. On average, 30-year-old HD patients are expected 

to live until 60.9 years old while 60-year-old HD patients 

are expected to live until 72.8 years old. Females tended to 

have a longer life expectancy compared to males at about 

the same age. When we compared the remaining life ex-

pectancy of HD patients according to the cause of ESKD, 

the patients with diabetic nephropathy showed the short-

est life expectancy compared to hypertensive nephropathy 

or glomerulonephritis (Table 2). However, the differences 

in life expectancy were negligible in older age (Fig. 1).  

Comparison of remaining life expectancy between he-
modialysis patients and the general population 

We retrieved the life expectancy of the general population 

from the official website of Statistics Korea [12]. Since the 

life table of the general population in 2016 is demonstrat-

ed in 5-year increments, we calculated the remaining life 

expectancy of HD patients in 5-year increments for com-

parison. Korean HD patients demonstrated about 16% to 

63% life expectancy compared to the general population of 

the same age group (Fig. 2; Supplementary Table 1, avail-

able online). The HDG-R was similar between males and 

females. 

https://www.krcp-ksn.org/upload/media/j-krcp-23-241-Supplementary-Table-1.pdf


Table 1. Remaining life expectancy of Korean hemodialysis pa-
tients

Age (yr)
Remaining life expectancy (yr)

Total Male Female
30 30.90 29.81 32.95
32 29.74 28.47 32.08
34 28.53 27.38 30.68
36 26.97 25.38 29.91
38 25.32 23.54 28.58
40 24.04 22.61 26.58
42 22.70 21.31 25.20
44 21.44 20.24 23.50
46 20.15 18.85 22.40
48 19.10 17.91 21.17
50 17.88 16.75 19.82
52 16.71 15.50 18.80
54 15.71 14.55 17.65
56 14.69 13.54 16.62
58 13.64 12.51 15.53
60 12.78 11.64 14.64
62 11.78 10.75 13.39
64 11.00 10.08 12.40
66 10.19 9.40 11.37
68 9.45 8.62 10.66
70 8.81 8.15 9.71
72 7.96 7.48 8.64
74 7.29 6.86 7.88
76 6.64 6.34 7.03
78 6.04 5.90 6.21
80 5.43 5.30 5.57
82 5.01 5.03 5.00
84 4.58 4.71 4.47
86 3.88 3.99 3.77
88 3.20 3.28 3.14
90 2.43 2.39 2.47
92 2.23 1.88 2.57
94 1.00 1.00 1.00

Comparison of remaining life expectancy among hemodi-
alysis patients from different countries 

Table 3 demonstrates the comparison of life expectancy 

among HD patients in different countries. Korean HD 

patients showed a similar remaining life expectancy with 

Japanese HD patients. The KJ-R ranged from 0.93 to 1.26 in 

males and 0.98 to 1.26 in females. However, both Korean 

and Japanese HD patients showed 1.5 to 2 times longer life 

expectancy compared to European or American HD pa-

tients. 

Discussion 

Universally, the incidence and prevalence of ESKD patients 

on renal replacement therapy increased while the mortality 

rate decreased over decades [3,14,15]. The possible reasons 

for the longevity of HD patients not only include improve-

ment in dialysis-related technologies and new drugs but 

also may include improvement in the dialysis environment 

and policy [2,16]. Nevertheless, ESKD patients still demon-

strate a high rate of hospitalization and mortality due to 

decreased immune function and multiple comorbidities. 

Our study showed that HD patients have a shorter life 

expectancy compared to the general population. A pre-

vious study by the Italian Dialysis and Transplantation 

Registry also demonstrated that the dialysis population has 

shorter relative survival compared to the general popula-

tion [8]. Our study also demonstrated that male patients 

have shorter survival compared to females, which is in 

line with the previous studies performed in Japan [13,17]. 

The differences in life expectancy between sexes became 

negligible in HD patients older than 80 years. This finding 

is also in line with the previous Japanese study [13]. How-

ever, interestingly, American or European HD patients 

did not show differences in life expectancy between the 

sexes. Indeed, American female HD patients even showed 

shorter remaining life expectancies at younger ages (Ta-

ble 3). The previous study performed among the United 

States incident HD patients using data from the Dialysis 

Outcomes and Practice Patterns Study also demonstrated 

no difference between sexes in mortality [18]. The different 

phenomena between Asian and Western countries may be 

due to ethnic or genetic differences. However, this cannot 

be elucidated further in this study. 

Our study also demonstrated that the remaining life 

expectancy was much shorter in American or European 

countries compared to Asian countries. Compared to the 

Japanese study, Korean HD patients showed a similar 

survival profile [13]. This can be explained by ethnic or 

genetic differences. The previous studies performed in the 

United States and the United Kingdom also demonstrated 

that white HD patients showed inferior survival compared 

to non-whites [14,18–21]. In the general population, non-
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Table 2. Remaining life expectancy of Korean HD patients according to the cause of ESKD

Age (yr)
DM HTN GN DH-R DG-R HG-R

Male Female Male Female Male Female Male Female Male Female Male Female
30 23.57 25.54 30.51 34.50 38.20 40.45 0.77 0.74 0.62 0.63 0.80 0.85
32 21.57 26.88 32.51 32.50 36.20 38.45 0.66 0.83 0.60 0.70 0.90 0.85
34 20.87 24.88 30.51 30.50 35.26 36.45 0.68 0.82 0.59 0.68 0.87 0.84
36 18.87 23.60 28.51 33.96 33.26 34.45 0.66 0.69 0.57 0.69 0.86 0.99
38 17.26 23.09 26.51 31.96 31.26 32.45 0.65 0.72 0.55 0.71 0.85 0.98
40 17.46 21.09 25.47 29.96 29.26 30.45 0.69 0.70 0.60 0.69 0.87 0.98
42 17.16 20.42 23.97 29.22 27.26 28.45 0.72 0.70 0.63 0.72 0.88 1.03
44 16.76 18.86 22.27 28.00 26.55 26.45 0.75 0.67 0.63 0.71 0.84 1.06
46 15.15 18.58 21.47 26.59 24.91 25.07 0.71 0.70 0.61 0.74 0.86 1.06
48 15.06 17.71 20.49 25.52 22.91 23.56 0.73 0.69 0.66 0.75 0.89 1.08
50 14.27 16.61 18.95 24.33 21.57 21.56 0.75 0.68 0.66 0.77 0.88 1.13
52 13.38 15.86 17.69 22.71 19.57 19.89 0.76 0.70 0.68 0.80 0.90 1.14
54 12.82 14.95 16.48 20.94 17.86 18.67 0.78 0.71 0.72 0.80 0.92 1.12
56 12.28 14.07 15.24 19.49 16.15 17.69 0.81 0.72 0.76 0.80 0.94 1.10
58 11.35 13.62 14.11 17.85 14.73 16.78 0.80 0.76 0.77 0.81 0.96 1.06
60 10.59 12.65 13.16 16.62 13.54 17.27 0.80 0.76 0.78 0.73 0.97 0.96
62 9.71 11.49 12.26 15.64 12.40 15.82 0.79 0.73 0.78 0.73 0.99 0.99
64 9.08 10.88 11.49 14.05 12.56 14.52 0.79 0.77 0.72 0.75 0.91 0.97
66 8.34 10.16 10.60 12.96 12.76 12.52 0.79 0.78 0.65 0.81 0.83 1.04
68 7.87 9.57 9.24 12.56 11.05 11.14 0.85 0.76 0.71 0.86 0.84 1.13
70 7.49 8.60 8.94 10.95 9.46 10.36 0.84 0.79 0.79 0.83 0.95 1.06
72 7.01 7.74 7.82 9.74 8.84 8.36 0.90 0.79 0.79 0.93 0.88 1.17
74 6.34 7.12 7.37 8.58 7.91 7.08 0.86 0.83 0.80 1.01 0.93 1.21
76 6.02 6.17 6.57 7.87 6.20 5.76 0.92 0.78 0.97 1.07 1.06 1.37
78 5.50 5.23 6.32 7.19 4.96 5.80 0.87 0.73 1.11 0.90 1.27 1.24
80 4.98 4.75 5.55 6.66 3.98 5.37 0.90 0.71 1.25 0.88 1.39 1.24

DG-R, life expectancy ratio between DM and GN patients; DH-R, life expectancy ratio between DM and HTN patients; DM, diabetes mellitus; ESKD, end-
stage kidney disease; GN, glomerulonephritis; HD, hemodialysis; HG-R, life expectancy ratio between HTN and DN patients; HTN, hypertension.

whites, especially African Americans show a poorer sur-

vival rate. However, in the dialysis population, paradoxical 

survival benefit was shown in African Americans compared 

to Caucasians. It may be due to the younger age to start 

dialysis in African Americans or higher body mass index or 

nutritional index in them [19]. 

Lastly, our study showed a shorter life expectancy in 

patients with diabetic nephropathy. This is in line with US-

RDS or ERA-EDTA (European Dialysis and Transplant As-

sociation) annual reports [14,15]. However, the differences 

in remaining life expectancy decreased as the patient’s age 

increased. This suggests that the cause of ESKD is less in-

fluential than the age factor. 

Our study has some limitations. Firstly, we did not include 

HD patients younger than 30 years. They may have greater 

survival when included. Secondly, we could not compare 

the remaining life expectancy according to the cause of 

ESKD in the population with extreme age due to a small 

number of patients in those age groups. Thirdly, other vari-

ables such as smoking, alcohol intake, exercise, or dialysis 

vintage were not adjusted in the analysis of life expectancy. 

The variables such as smoking, alcohol intake, or exercise 

were not collected from the HD quality assessment. The di-

alysis vintage was not adjusted when calculating life expec-

tancy because when we include the variable, the number of 

patients in each age group becomes too small for compari-

son. Since we only included prevalent HD patients and we 

know the mortality rate is the highest in the first 3 months 
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Figure 1. Remaining life expectancies in the maintenance hemodialysis patients according to the cause of end-stage kidney 
disease.
DM, diabetes mellitus; GN, glomerulonephritis; HTN, hypertension.

Figure 2. Remaining life expectancies in the maintenance hemodialysis (HD) patients compared to the general population in 
Korea.

Figure 1.  
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of HD treatment [22,23], we may underestimate the actual 

mortality rate. In international comparison, data from other 

countries comprise both HD and peritoneal dialysis pop-

ulations, but our data only includes the HD population. In 

addition, initial data collection includes outpatient HD data 

and excludes hospitalized or transferred cases. Data from 

Japanese, European, and American include both inpatient 

and outpatient data. Also, the data collection method and 

period were quite different by country. This may lead to 

selection bias since outpatients may represent a ‘healthier’ 
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population compared to hospitalized patients. Therefore, 

better life expectancy in Korean HD patients can be the 

result of selecting a healthier total cohort. However, the 

Japanese study analyzed data from both inpatients and out-

patients and still demonstrated better outcomes compared 

to Western countries. In addition, our follow-up survival 

data includes all possible data regardless of hospitalization. 

We assume that genetic or ethnic factors may weigh heavi-

er than the selection bias. We could not validate our result 

using statistical methods except the lifetable method. Fi-

nally, we could not assess the improvement in survival rate 

among HD patients over the years. This should be further 

elucidated in the future study. 

Despite many limitations, this is the first study to assess 

the remaining life expectancy in the prevalent HD patients in 

Korea. This study can help clinicians explain the prognosis to 

their HD patients. Longitudinal analysis should be warranted 

to analyze the effect of advanced dialysis technology on im-

proved survival rates among the HD population. 
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