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Impact of Socioeconomic Status on 30-Day and 
1-Year Mortalities after Intensive Care Unit Admission 
in South Korea: A Retrospective Cohort Study

Background: Socioeconomic status (SES) is closely associated with health outcomes, including 
mortality in critically ill patients admitted to intensive care unit (ICU). However, research regar­
ding this issue is lacking, especially in countries where the National Health Insurance System 
is mainly responsible for health care. This study aimed to investigate how the SES of ICU patients 
in South Korea is associated with mortality. 
Methods: This was a retrospective observational study of adult patients aged ≥20 years admitted 
to ICU. Associations between SES-related factors recorded at the time of ICU admission and 
30-day and 1-year mortalities were analyzed using univariable and multivariable Cox regression 
analyses.
Results: A total of 6,008 patients were included. Of these, 394 (6.6%) died within 30 days of 
ICU admission, and 1,125 (18.7%) died within 1 year. Multivariable Cox regression analysis 
found no significant associations between 30-day mortality after ICU admission and SES 
factors (P>0.05). However, occupation was significantly associated with 1-year mortality 
after ICU admission. 
Conclusions: Our study shows that 30-day mortality after ICU admission is not associated 
with SES in the National Health Insurance coverage setting. However, occupation was associated 
with 1-year mortality after ICU admission. 
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INTRODUCTION 

Socioeconomic status (SES) is a total measure of an individual’s social and economic statuses 

and includes income level, education level, and occupation [1]. SES is known to be related to 

patients’ health conditions [2]. Inequality in SES can cause differences in mortality rates [3], 

making it an important public health issue worldwide [3-5]. 

  In critically ill patients, admission to the intensive care unit (ICU) plays an important role 

in determining hospital mortality [6]. One of the most important factors associated with the 

mortality of patients admitted to ICU is a low SES score [7,8]. In addition, insurance coverage 

in each society and country has been recognized as an important SES factor leading to differ-

ences in outcomes. A study conducted in the United States reported that there was a differ-

ence in mortality among ICU patients depending on insurance status and coverage types [9]. 

http://crossmark.crossref.org/dialog/?doi=10.4266/acc.2018.00514&domain=pdf&date_stamp=2018-11-30
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However, although it is highly possible that the differences in 

treatment outcomes according to SES or insurance status in 

patients in ICUs are due to the differences in the health care 

systems between countries and societies, most cohort studies 

have been based in the United States [9-11]. 

  In South Korea, patients, including those who are critically 

ill, can benefit from National Health Insurance when under-

going treatment or surgery [12]. South Korea is also associated 

with an intense fervor for education [13]. Recently, it was re-

ported that in South Korea, patients’ SES before surgery is as-

sociated with 30-day and 1-year mortalities after surgery, with 

marital status correlating with increased mortality [14]. How-

ever, there are no studies reporting the association between 

SES at the time of ICU admission and mortality rate after ICU 

admission conducted in Asia, including South Korea. There-

fore, we conducted this study with the aim of investigating the 

association between patients’ SES and their 30-day and 1-year 

mortalities after ICU admission in South Korea, where Na-

tional Health Insurance is compulsory. 

MATERIALS AND METHODS

The present retrospective observational study was approved 

by the Institutional Review Board of Seoul National University 

Bundang Hospital (IRB No. B-1804/462-104, approval date: 

April 13, 2018). Considering the retrospective design of this 

study, the IRB waived the requirement for informed consent. 

This study analyzed the medical records of patients aged ≥ 20 

years who were admitted to four ICUs (medical ICU, neuro-

logic ICU, emergency ICU, and surgical ICU) between January 

1, 2012, and July 31, 2016. Patients with inaccurate or no med-

ical records were excluded. For patients with ≥ 2 ICU admis-

sions, only the last admission was included in the analysis. 

ICU Staffing from 2012 to 2016
During the research period, high-intensity day-time (8:00 AM–

6:00 PM) staffing was executed in each ICU by day-time in-

tensivists (anesthesiologists, pulmonologists, neuro-intensiv-

ists, thoracic surgeons), who were responsible for providing 

patient care in ICUs. On weekends, or during weekday night 

times, intensivists were on-call; they took calls related to pa-

tient severity and procedures. Second- and third-year residents 

provided the main patient care in ICUs. 

Measurements and Outcomes
The following data were collected from medical records for 

this research: (1) demographic data (sex/body mass index 

KEY MESSAGES 

■ �Socioeconomic status at the time of intensive care unit 
(ICU) admission is not independently associated with 
30-day mortality after ICU admission, whereas occupa-
tion at the time of ICU admission is associated with 1-year 
mortality. 

[BMI, kg/m2]/age [year]); (2) alcohol use (non-alcohol user/

current alcohol user/former alcohol user) and smoking status 

(never smoker/current smoker/former smoker); (3) clinical 

characteristics (Acute Physiology and Chronic Health Evalua-

tion [APACHE] II score, Charlson comorbidity index score, 

postoperative ICU admission, diagnosis of cancer, length of 

hospital and ICU stay [day], year of ICU admission, death 

dates); (4) SES factors (educational level [less than high school/ 

more than or equal to high school/less than college/more 

than or equal to college], occupation at ICU admission [office 

worker/professional job/housework/self-employed/student/

military/day labor/unemployed], marital status [never mar-

ried/married, live together/divorced, separated/widowed], 

religion [Protestant/Catholic/Buddhism/others, e.g., Hindu-

ism, Islam, Chondogyo]), and if the patient belonged to the 

medical protection group according to the insurance system. 

  A patient was defined as unemployed when there was no 

record of a specific job just before entering the ICU. Current 

smoker or alcohol users were those with a history of smoking 

or alcohol consumption within 1 month from ICU admission. 

Medical protection patients are the medically vulnerable offi-

cially registered with the National Health Insurance System in 

South Korea. SES-related information was based on initial 

nursing information records that were completed either by 

the patient or their legal guardians at the time of ICU admis-

sion. Patients were allowed to refuse disclosure of information 

regarding their SES. Data regarding the date of death, includ-

ing those patients who were unavailable for follow-up, were 

accurately collected after receiving an approval from the Min-

istry of the Interior and Safety of South Korea. All other data 

were collected by medical record technicians from medical 

informatics teams who were blinded to the purpose of the 

study. The primary aim of this study was to investigate if there 

are differences in 30-day and 1-year mortalities after ICU ad-

mission according to the SES of patients at the time of ICU ad-

mission. 

Statistical Method
All patients’ baseline characteristics were expressed as num-
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Figure 1. Flowchart for patient selection. ICU: intensive care unit.

8,436 Total ICU admissions in 
Jan 2012–Jul 2016 

6,008 Included in the  
analysis

394 30-Day mortality  
(6.6%)

1,125 1-Year mortality  
(18.7%)

2,428 Exclusion
�169 Incomplete or inaccurate  
   medical record
�2,259 Multiple ICU admission  
   of a single patient

Figure 2. Kaplan-Meier curve of overall survival time according to 
occupation after adjustment of covariates with criterion of P<0.05 
in multivariable Cox regression analysis for 1-year mortality. In­
cluded covariates are sex, age, body mass index, Charlson comor­
bidity index, Acute Physiology and Chronic Health Evaluation II, 
diagnosis of cancer, postoperative intensive care unit (ICU) admis­
sion and year of ICU admission. 
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bers with percent or mean with standard deviation. A univari-

able Cox regression analysis was performed to analyze the 

simple relationship between 30-day mortality after ICU ad-

mission, and each variable. From the univariable Cox regres-

sion model, covariates (not SES-related factors) with P < 0.1, 

and all reselected main independent SES-related variables 

were included in the final multivariable Cox regression analy-

sis. Univariable and multivariable Cox regression analyses 

were also used for 1-year mortality after ICU admission. In 

addition, a Kaplan-Meier curve of overall survival time ac-

cording to occupation post ICU admission was generated af-

ter adjustment of covariates with the criterion of P < 0.05 in 

multivariable Cox regression analysis for 1-year mortality. All 

analyses were performed using IBM SPSS version 24.0 soft-

ware (IBM Corp., Armonk, NY, USA). 

RESULTS

A total of 8,436 cases of ICU admission among adults aged 

≥ 20 years were recorded between January 2012 and July 2016. 

Of these, 169 cases were excluded due to missing or inaccu-

rate SES-related information. Of the remaining 8,267 cases, 

2,259 cases who were admitted to an ICU twice or more were 

also excluded. A total of 6,008 patients were included in the fi-

nal analysis. Of these, 394 patients (6.6%) died within 30 days 

of ICU admission, and 1,125 patients (18.7%) died within 1 

year of ICU admission (Figure 1). Table 1 shows the baseline 

characteristics of these patients. 

30-Day and 1-Year Mortalities after ICU Admissions  
According to SES 
Supplementary Tables 1 and 2 show the results of univariable 

Cox regression analysis for 30-day and 1-year mortalities, re-

spectively. Tables 2 and 3 show the results of multivariable 

Cox regression analyses on 30-day mortality and 1-year mor-

tality after ICU admission, respectively. In the multivariable 

Cox regression analysis, none of the SES-related factors were 

significantly associated with 30-day mortality (P > 0.05). How-

ever, occupation at the time of ICU admission was significant-

ly associated with 1-year mortality after ICU admission in the 

multivariable Cox regression analysis. Of the different occu-

pations, housework was significantly associated with a 53% 

increase in 1-year mortality after ICU admission compared 

with office work (hazard ratio [HR], 1.53; 95% confidence in-

terval [CI], 1.10 to 2.12; P = 0.012). The self-employed group 

was significantly associated with a 42% increase (HR, 1.42; 

95% CI, 1.01 to 1.99; P = 0.042), student and military or day la-

bor groups were associated with a 45% increase (HR, 1.45; 95% 

CI, 1.06 to 2.00; P = 0.021), and the unemployed group was as-

sociated with an 83% increase (HR, 1.83; 95% CI, 1.37 to 2.43; 

P < 0.001) in 1-year mortality following ICU admission. Figure 

2 shows Kaplan-Meier curve of overall survival after ICU ad-

mission with adjustment for covariates in the multivariable 

Cox regression model for 1-year mortality (P<0.05) and shows 
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Table 1. Baseline characteristics of total patients admitted to ICU from 2012 to 2016

Variable Total (n=6,008)

Male sex 3,662 (61.0)
Age (yr)   63.7±15.5
Body mass index (kg/m2) 24.2±3.9
Alcohol use
   Non-alcohol user 3,729 (62.1)
   Current alcohol usera 1,547 (25.7)
   Former alcohol user  732 (12.2)
Smoking status
   Never smoker 3,269 (54.4)
   Current smokera  710 (11.8)
   Former smoker 2,029 (33.8)
Charlson comorbidity index   2.3±2.7
APACHE II 20.8±8.0
Postoperative ICU admission 4,746 (79)
Diagnosis of cancer  1,317 (21.9)
Length of hospital stay (day) 26.4±42.2 
Length of ICU stay (day) 4.3±8.4
Year of ICU admission
   2012 1,306 (21.7)
   2013 1,225 (20.4)
   2014 1,049 (17.5)
   2015 1,498 (24.9)
   2016  930 (15.5)
Final education level
   Less than high school 2,324 (38.7)
   More than or equal to high school, less than college 1,754 (29.2)
   More than or equal to college 1,930 (32.1)
Occupation
   Office worker  653 (10.9)
   Professional (licensed job) 290 (4.8)
   House work 1,376 (22.9)
   Self-employed  658 (11.0)
   Student, military, or day labor  765 (12.7)
   Unemployed 2,266 (37.7)
Religion
   None 2,529 (42.1)
   Protestant 1,492 (24.8)
   Catholic  649 (10.8)
   Buddhism 1,218 (20.3)
   Others (Islam, Hindu, Chondogyo) 120 (2.0)
Marital status
   Never married 417 (6.9)
   Married or liver together 4,788 (79.5)
   Divorced or separated 190 (3.2)
   Widowed 623 (10.4)
Medical protection patientsb 207 (3.4)
30-Day all-cause mortality after ICU admission 394 (6.6)
1-Year all-cause mortality after ICU admission 1,125 (18.7)

Values are presented as number (%) or mean±standard deviation.
ICU: intensive care unit; APACHE: Acute Physiology and Chronic Health Evaluation. 
aCurrent smoker or alcohol users were defined as history of smoking or alcohol consumption within 1 month from ICU admission; bMedical protection 
patients are population of medically vulnerable group, which are officially registered in National Health Insurance System in South Korea.
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similar tendency to multivariable Cox regression analysis for 

1-year mortality.

DISCUSSION

This study demonstrates that SES at the time of ICU admis-

sion is not independently associated with 30-day mortality af-

ter ICU admission, whereas occupation at the time of ICU ad-

mission is associated with 1-year mortality. These results are 

meaningful as they were adjusted for various demographic 

and clinical factors including sex, age, BMI, cancer, Charlson 

comorbidity index, APACHE II, and year of ICU admission. 

This study being conducted in an ICU setting, it is notable in 

that its findings differ from those of previous research in which 

we reported that marital status, not occupation, is usually as-

sociated with 30-day and 1-year mortalities [14]. 

  The main finding of the present study that occupation at 

ICU admission was associated with 1-year mortality, not 30-

day mortality, may be explained by certain factors. Firstly, 

1-year mortality may reflect long-term mortality for ICU sur-

vivors, while 30-day mortality may reflect hospital mortality. 

Secondly, in critically ill patients, lower SES is known as an as-

sociated factor affecting relative long-term mortality rather 

than short-term mortality [15]. In addition, a study from South 

Table 2. Multivariable Cox regression analysis for 30-day mortality after ICU admission in 2012–2016

Variable
Multivariable model

P-value
Hazard ratio (95% CI)

Male sex 1.26 (0.94–1.70)  0.127

Age (yr) 1.00 (0.99–1.01)  0.836

Body mass index (kg/m2) 0.95 (0.92–0.97) <0.001

Charlson comorbidity index 1.30 (1.26–1.35) <0.001

APACHE II 1.08 (1.07–1.10) <0.001

Diagnosis of cancer 1.44 (1.15–1.82)  0.002

Postoperative ICU admission 1.30 (1.03–1.64)  0.030

Socioeconomic status at ICU admission

Final educational level

   Less than high school 1  (0.181)

   More than or equal to high school, less than college 0.79 (0.61–1.02)  0.066

   More than or equal to college 0.88 (0.68–1.14)  0.339

Occupation

   Office worker 1  (0.100)

   Professional (licensed job) 0.60 (0.28–1.30)  0.198

   House work 1.56 (0.93–2.63)  0.094

   Self-employed 1.17 (0.69–1.99)  0.552

   Student, military, or day labor 1.09 (0.65–1.82)  0.751

   Unemployed 1.40 (0.89–2.18)  0.142

Religion

   None 1  (0.323)

   Protestant 0.90 (0.69–1.18)  0.458

   Catholic 1.28 (0.92–1.78)  0.148

   Buddhism 1.11 (0.85–1.46)  0.453

   Others (Islam, Hindu, Chondogyo) 1.29 (0.68–2.45)  0.439

Medical protection patientsa 1.04 (0.65–1.67)  0.859

All covariates of P<0.1 in univariable Cox regression model were included in the final multivariable Cox regression model with main independent vari-
ables (socioeconomic status related factors).
ICU: intensive care unit; CI: confidence interval; APACHE: Acute Physiology and Chronic Health Evaluation. 
aMedical protection patients are population of medically vulnerable group, which are officially registered in National Health Insurance System in South 
Korea.
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Table 3. Multivariable Cox regression analysis for 1-year mortality after ICU admission in 2012–2016

Variable
Multivariable model

P-value
Hazard ratio (95% CI)

Male sex 1.24 (1.03–1.50)  0.026

Age (yr) 1.01 (1.01–1.02) <0.001

Body mass index (kg/m2) 0.91 (0.90–0.92) <0.001

Alcohol consumption

   Non-alcohol user 1 (0.789)

   Current alcohol usera 0.95 (0.81–1.11) 0.493

   Former alcohol user 0.97 (0.80–1.18) 0.783

Smoking status

   Never smoker 1  (0.362)

   Current smokera 0.98 (0.78–1.23)  0.876

   Former smoker 0.90 (0.77–1.05)  0.173

Charlson comorbidity index 1.20 (1.18–1.23) <0.001

APACHE II 1.06 (1.05–1.07) <0.001

Diagnosis of cancer 1.78 (1.56–2.03) <0.001

Postoperative ICU admission 1.03 (0.89–1.18)  0.716

Year of ICU admission

   2012 1 (<0.001)

   2013 1.14 (0.95–1.37)  0.170

   2014 0.87 (0.71–1.05)  0.151

   2015 0.69 (0.57–0.83) <0.001

   2016 0.63 (0.51–0.78) <0.001

Socioeconomic status at ICU admission

Final educational level

   Less than high school 1 (0.722)

   More than or equal to high school, less than college 0.94 (0.81–1.10) 0.448

   More than or equal to college 0.96 (0.82–1.12) 0.564

Occupation

   Office worker 1 (<0.001)

   Professional (licensed job) 1.17 (0.76–1.79)  0.485

   House work 1.53 (1.10–2.12)  0.012

   Self-employed 1.42 (1.01–1.99)  0.042

   Student, military, or day labor 1.45 (1.06–2.00)  0.021

   Unemployed 1.83 (1.37–2.43) <0.001

Religion

   None 1 (0.717)

   Protestant 0.99 (0.84–1.15) 0.849

   Catholic 1.13 (0.93–1.38) 0.213

   Buddhism 1.04 (0.88–1.22) 0.650

   Others (Islam, Hindu, Chondogyo) 0.97 (0.62–1.50) 0.873

Medical protection patientsb 1.23 (0.94–1.60) 0.136

All covariates of P<0.1 in univariable Cox regression model were included in the final multivariable Cox regression model with main independent vari-
ables (socioeconomic status related factors). 
ICU: intensive care unit; CI: confidence interval; APACHE: Acute Physiology and Chronic Health Evaluation.
aCurrent smoker or alcohol users were defined as history of smoking or alcohol consumption within 1 month from ICU admission; bMedical protection 
patients are population of medically vulnerable group, which are officially registered in National Health Insurance System in South Korea.
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Korea has reported that an office worker undergoes more 

health check-ups compared to a manual worker [16]. There-

fore, the difference in HR of 1-year mortality may be affected 

by the difference in routine health check-up except for those 

in professional jobs. Furthermore, there is a possibility that 

patients who are unemployed and who showed the highest 

HR in 1-year mortality, could not work due to severe chronic 

illness such as cancers, at the time of ICU admissions. There-

fore, careful interpretation is required to understand the re-

sults of the present study.

  The present study is meaningful in that it is a cohort study 

conducted in a setting where the entire nation receives similar 

benefits from the National Health Insurance system of South 

Korea with a low financial burden [17]. According to a study 

conducted in the United States, where private health insur-

ance systems play an important role [18], lack of health insur-

ance increased 30-day mortality after ICU admission. Although 

there is also a report that expansion of Medicaid services for 

patients with low income and resources improved mortality 

in the United States [19], critically ill patients who only have 

public health insurances still have higher mortality rates than 

those who have additional private health insurances in the 

United States [9]. In other words, contrary to South Korea, where 

all patients receive similar treatments in ICUs through the Na-

tional Health Insurance Services, in the United States, the type 

of health insurance one holds is the most important SES-re-

lated factor that determines mortality in ICU patients. As such, 

our study greatly differs from these American studies. 

  There are countries such as Canada and the United King-

dom where similar to South Korea, the National Health Insur-

ance System is responsible for providing the main health care 

including ICU care [20]. Regarding previous studies on the as-

sociation between mortality in ICUs and SES in these coun-

tries, one study has reported that a higher SES is associated 

with lower mortality in the case of elective surgical ICU ad-

mission in England and Wales [7]. In countries where a na-

tional health insurance system is established, other SES fac-

tors, aside from health insurance status, may be independent-

ly associated with the mortality of ICU patients, and this study 

shows that occupation is associated with 1-year mortality. 

  Another interesting finding of this study is that in the Na-

tional Health Insurance coverage setting, different results were 

obtained between 30-day and 1-year mortalities after ICU ad-

mission. Firstly, 30-day mortality shares similarities with hos-

pital mortality, which reflects on the health care in ICUs [21]. 

The fact that 30-day mortality after ICU admission was not in-

dependently associated with SES suggests that all patients ad-

mitted to ICUs received the same treatment under the Nation-

al Health Insurance scheme regardless of their SES. In addi-

tion, the medical protection patient did not show worse 30-

day or 1-year mortality after ICU admission, which means the 

National Health Insurance System supports the economically 

disadvantaged patients effectively.

  Secondly, 1-year mortality after ICU admission is a long-

term outcome measure for patients who were critically ill, and 

SES-related factors may have also affected 1-year mortality. 

For example, in Canada, where the National Health Insurance 

System plays the main role in health care, similar to South Ko-

rea, Canadians of upper middle SES were more likely to be pri-

oritized in their access to the health care system [22]. There-

fore, one of the factors explaining our finding suggests that 

there may be differences in the level of healthcare access ac-

cording to SES among ICU patients in South Korea as is the 

case in Canada. Further research from the perspective of pub-

lic health care is needed in this regard.

  Another point to note is that our results in the general surgi-

cal population differed from those of a previous cohort study 

[14], which reported increased 30-day and 1-year mortalities 

in the never-married group following surgery, with occupa-

tion not affecting mortalities. Such a difference may be attrib-

uted to the different characteristics of the two patient groups. 

In this study, most subjects were critically ill patients with rel-

atively old age and high Charlson comorbidity indices. 

  This study has a number of limitations. First, due to the lim-

itation of the retrospective cohort design, there may have been 

a selection bias. However, to prevent such bias, we had medi-

cal record technicians blinded from the purpose of this study 

and the main researchers were also blinded from data until all 

statistical outcomes were obtained. Second, due to the nature 

of a cohort study based on 5 years of medical records from a 

single tertiary care hospital, we cannot generalize the findings 

from ICUs to all Korean hospitals. Finally, although we had 

accurate information regarding the date of death of all patients, 

it was hard to find the causes of death. It was therefore not pos-

sible to investigate disease-specific mortality. Despite these 

limitations, this study is meaningful in that it is the first study 

to analyze the association between SES factors and 30-day and 

1-year mortalities in patients in South Korea where the Nation-

al Health Insurance System plays the main role in health care. 

  In conclusion, this study shows that 30-day mortality after 

ICU admission is not associated with patients’ SES in the Na-

tional Health Insurance coverage setting, while 1-year mortal-

ity after ICU admission is associated with occupation.
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Supplementary Table 1. Univariable Cox regression analysis for 30-day mortality after ICU admission in 2012–2016

Variable
Univariable model

P-value
Hazard ratio (95% CI)

Male sex 1.24 (1.01–1.53)  0.043

Age (yr) 1.02 (1.01–1.03) <0.001

Body mass index (kg/m2) 0.90 (0.88–0.93) <0.001

Alcohol consumption

   Non-alcohol user 1  (0.351)

   Current alcohol usera 0.84 (0.66–1.07)  0.154

   Former alcohol user 0.99 (0.73–1.35)  0.965

Smoking status

   Never smoker 1  (0.647)

   Current smokera 1.14 (0.84–1.54)  0.400

   Former smoker 0.98 (0.79–1.22)  0.874

Charlson comorbidity index 1.39 (1.35–1.43) <0.001

APACHE II 1.11 (1.10–1.12) <0.001

Diagnosis of cancer 1.35 (1.08–1.68)  0.009

Postoperative ICU admission 0.46 (0.37–0.56) <0.001

Year of ICU admission

   2012 1 (0.538)

   2013 1.21 (0.89–1.65) 0.226

   2014 1.30 (0.95–1.79) 0.101

   2015 1.14 (0.84–1.54) 0.399

   2016 1.09 (0.77–1.53) 0.632

Socioeconomic status at ICU admission

Final educational level

   Less than high school 1 (0.201)

   More than or equal to high school, less than college 0.82 (0.65–1.05) 0.118

   More than or equal to college 0.84 (0.67–1.07) 0.155

Occupation

   Office worker 1 (<0.001)

   Professional (licensed job) 0.75 (0.35–1.59)  0.454

   House work 1.38 (0.89–2.14)  0.149

   Self-employed 1.18 (0.71–1.96)  0.534

   Student, military, or day labor 1.18 (0.72–1.93)  0.524

   Unemployed 2.31 (1.55–3.45) <0.001

Religion

   None 1 (0.514)

   Protestant 0.88 (0.68–1.14) 0.329

   Catholic 1.15 (0.84–1.58) 0.392

   Buddhism 1.04 (0.80–1.36) 0.764

   Others (Islam, Hindu, Chondogyo) 1.31 (0.69–2.49) 0.403

Medical protection patientsb 1.44 (0.91–2.28) 0.125

All covariates of P<0.1 in univariable Cox regression model were included in the final multivariable Cox regression model with main independent vari-
ables (socioeconomic status related factors).
ICU: intensive care unit; CI: confidence interval; APACHE: Acute Physiology and Chronic Health Evaluation.
aCurrent smoker or alcohol users were defined as history of smoking or alcohol consumption within 1 month from ICU admission; bMedical protection 
patients are population of medically vulnerable group, which are officially registered in National Health Insurance System in South Korea.
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Supplementary Table 2. Univariable Cox regression analysis for 1-year mortality after ICU admission in 2012–2016

Variable
Univariable model

P-value
Hazard ratio (95% CI)

Male sex 1.28 (1.13–1.45)  <0.001

Age (yr) 1.03 (1.02–1.04)  <0.001

Body mass index (kg/m2) 0.88 (0.86–0.89)  <0.001

Alcohol consumption

   Non-alcohol user 1  (0.002)

   Current alcohol usera 0.77 (0.66–0.89) <0.001

   Former alcohol user 0.98 (0.82–1.17)  0.843

Smoking status

   Never smoker 1  (0.038)

   Current smokera 0.81 (0.66–1.00)  0.045

   Former smoker 1.07 (0.94–1.21)  0.293

Charlson comorbidity index 1.28 (1.26–1.30) <0.001

APACHE II 1.07 (1.06–1.08) <0.001

Diagnosis of cancer 1.86 (1.64–2.10) <0.001

Postoperative ICU admission 0.49 (0.44–0.56) <0.001

Year of ICU admission

   2012 1 (0.014)

   2013 1.35 (1.12–1.62) 0.001

   2014 1.32 (1.09–1.60) 0.002

   2015 1.21 (1.01–1.45) 0.037

   2016 1.15 (0.94–1.41) 0.181

Socioeconomic status at ICU admission

Final educational level

   Less than high school 1 (<0.001)

   More than or equal to high school, less than college 0.80 (0.70–0.93)  0.003

   More than or equal to college 0.81 (0.70–0.93)  0.002

Occupation

   Office worker 1 (<0.001)

   Professional (licensed job) 1.24 (0.81–1.90)  0.316

   House work 1.60 (1.20–2.14)  0.001

   Self-employed 1.43 (1.03–1.99)  0.035

   Student, military, or day labor 1.78 (1.31–2.42) <0.001

   Unemployed 3.33 (2.55–4.33) <0.001

Religion

   None 1  (0.654)

   Protestant 0.99 (0.85–1.15)  0.851

   Catholic 1.15 (0.95–1.39)  0.167

   Buddhism 1.04 (0.89–1.22)  0.601

   Others (Islam, Hindu, Chondogyo) 0.98 (0.63–1.52)  0.922

Medical protection patientsb 1.65 (1.27–2.14) <0.001

All covariates of P<0.1 in univariable Cox regression model were included in final multivariable Cox regression model with main independent variables 
(socioeconomic status related factors).
ICU: intensive care unit; CI: confidence interval; APACHE II: Acute Physiology and Chronic Health Evaluation.
aCurrent smoker or alcohol users were defined as history of smoking or alcohol consumption within 1 month from ICU admission; bMedical protection 
patients are population of medically vulnerable group, which are officially registered in National Health Insurance System in South Korea.


