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Abstract  Due to population aging and westernized lifestyle, ischemic heart diseases are increasing, and Korea has
one of the highest lengthsof stay for ischemic heart diseases. Since the increase in the length of stay is a major cause
of the increase in medical expenses, it is necessary to prepare a plan to manage the length of stay. Accordingly, this 
study was conducted to identify the factors influencing the length of stay of ischemic heart disease, and provide the 
elementary resources necessary for the management of the length of stay. The study subjects were 566 ischemic heart 
disease patients of a tertiary hospital. As the result of the study, first, the number of inpatients with chest pain as
the chief complaint was the largest. Second, the average length of stay was 4.89 days, and the length of stay varied 
depending on the type of ischemic heart disease. Third, the age of over 75 years, diabetes, and dyspnea were the
factors increasing the length of stay. Therefore, for management of adequate length of stay for ischemic heart disease,
it is important to prevent the progression of illness through blood sugar control for ischemic heart disease patients
with diabetes. Also, it is necessary to prepare a system where patients can visit hospitals as fast as possible if they
have any symptoms.

요  약  인구 고령화와 서구화된 생활로 인한 허혈성 심장질환이 지속적으로 증가하고 있으며, 우리나라는 OCED 국가 중에
서 허혈성 심장질환의 재원일수가 높은 국가에 속한다. 재원일수 증가는 진료비 상승의 주요 원인이므로, 허혈성 심장질환의 
재원일수 관리방안 마련이 필요하다. 이에 본 연구는 허혈성 심장질환자의 재원일수에 영향을 미치는 요인을 파악하여 재원
일수 관리에 필요한 기초자료를 제공하고자 시도되었다. 연구대상자는 일개 상급종합병원의 2015년1월1일부터 12월31일까
지 순환기내과의 퇴원환자 중에서 주진단명이 허혈성 심장질환인 환자 566명이다. 자료분석은 IBM SPSS ver. 23.0을 이용하
여 빈도분석, 교착분석, Fisher’s test, One-way ANOVA, Scheffé test, 더미변수를 이용한 다중회귀분석을 실시하였다. 연구결
과는 첫째, 흉통을 주호소로 입원한 환자가 가장 많았다. 둘째, 평균 재원일수는 4.89일이었으며, 허혈성 심장질환 종류별로 
재원일수에 차이가 있었다. 셋째, 75세이상, 당뇨병, 호흡곤란 증상이 재원일수를 증가시키는 요인으로 나타났다. 따라서 허
혈성 심장질환의 적정 재원일수 관리를 위해서는 당뇨병을 동반한 허혈성 심장질환자의 경우에는 혈당조절을 통해서 질병의 

진행을 막는 것이 중요하며, 증상이 나타났을 경우 빠른 시간 내에 의료기관을 방문할 수 있는 체계마련이 필요하다.  
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1. Introduction 

Due to the population aging and westernized dietary 

life, heart diseases are increasing every year as the 
chronic disease patients are increasing[1]. Especially, 
the fatality rate due to coronary artery diseases is 



Factors Influencing the Length of Stay Ischemic Heart Disease Utilizing Medical Information

355

rapidly increasing[2]. The Western society including 
U.S. has seen a decrease in ischemic heart disease 
since 1980[3]. Korea, however, has seen an increase in 
ischemic heart disease by 20 times over 20 years from 
12.2 per population of 100,000 in 1994 to 27.9 in 2014 
(National Statistical Office, 2014). Also, from 1990 to 
2011, the fatality increase rate due to ischemic heart 
disease was found to be the highest among OECD 
countries[4], and the speed of fatality rate increase is 
the fastest among the degenerative diseases in Korea. 
Also, even in case of survival, ischemic heart disease 
deteriorates the individual health level due to various 
complications and the risk of recurrence, so continued 
management and rehabilitation are necessary beside the 
acute period treatment[5-6]. And it will exacerbate the 
social burden of increasing social costs for disease 
management and complications[7]. Therefore, a 
national-level management for ischemic heart disease is 
necessary. The Korea Centers for Disease Control and 
Prevention has executed the Korea national hospital 
discharge injury survey since 2005 for establishing and 
assessing efficient and scientific-evidence-based 
preventive measures for major chronic diseases 
including acute myocardial infarction. And Health 
Insurance Review & Assessment Service has executed 
the adequacy assessment for acute myocardial 
infarction patients since 2007 and for coronary artery 
bypass graft of ischemic heart disease patients since 
2013 for provision of fine-quality medical services. 

Also, ischemic heart disease often leads to hospital 
admission, being a factor increasing the length of 
stay[1,3,8]. The length of stay is the most important 
factor influencing the medical expenses for 
admission[9-10]. Therefore, the management for the 
adequate length of stay is meaningful not only for 
hospital but also for the country. From the perspective 
of the hospital, the sickbed rotation rate is improved 
and thus the efficiency of hospital operation can be 
increased. From the perspective of patients and 
country, it has the effect of reducing the medical 
expenses and national medical expenses. The average 

length of stay for admitted patients of acute myocardial 
infarction, which is the representative disease of 
ischemic heart disease, was 9.7 days, which was found 
to be the 3rd among OECD countries, and thus it 
belongs to countries with the longest length of 
stay[10]. Therefore, it is deemed necessary to identify 
the factor increasing the length of stay for ischemic 
heart disease, based on which the management plan for 
the length of stay should be prepared.

Domestic studies regarding the length of stay for 
ischemic heart disease include the study on 
development of model for severity-adjusted length of 
stay of patients of ischemic heart disease and patients 
who experienced percutaneous coronary intervention 
and coronary-artery bypass graft[1,3,11]. This, 
however, is a study using national-level administrative 
data with the purpose of statistical calculation, and the 
studies using clinical data are inadequate.

Therefore, this study was conducted to identify the 
factors influencing the length of stay for ischemic heart 
disease patients using the clinical data of ischemic 
heart disease patients of a tertiary hospital, and provide 
the elementary resources necessary for the management 
of length of stay of ischemic heart disease patients. 

The detailed purpose of this study is as follows. 
First, the difference in types of ischemic heart disease 
according to general characteristics is identified. 
Second, the difference in the length of stay per type of 
ischemic heart disease is identified. Third, the factors 
influencing the length of stay of ischemic heart disease 
patients are identified.

2. Methods 

2.1 Subjects

This study selected as study subjects 566 patients 
excluding those admitted and discharged on the same 
day from the patients whose principal diagnosis was 
ischemic heart disease among the discharged inpatients 
of cardiology from January 1st to December 31st, 2015 
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in a tertiary hospital. The average age of the study 
subjects was 65.72, and the gender was 365 male 
(64.5%), which was greater than female 201(35.5%). 
The admission route was 291(51.4%) for emergency, 
which was greater than 275(48.6%) for ambulatory, 
and the most common patterns of discharge were 
discharge order at 538(95.1%). The most common 
chief complaint was chest pain at 390(68.9%). For 
comorbidity, patients with hypertension, diabetes 
mellitus, and hyperlipidemia were 32(5.7%), 24(4.2%), 
and 4(0.7%) respectively, patients with hypertension 
and diabetes mellitus were 40(7.1%), patients with 
hypertension and hyperlipidemia were 6(1.1%), and 
patients with all of hypertension, diabetes mellitus, and 
hyperlipidemia were 2(0.4%) (Table 1).

Table 1. General characteristic
N(%) M±SD

 Gender
 Male 365( 64.5)
 Female 201( 35.5)

 Age

 Under 55 99( 17.5)
65.72

±
11.406

 55-64 145( 25.6)
 65-74 178( 31.4)
 More than 75 144( 25.4)

 Admission 
 route

 Ambulatory 275( 48.6)

 Emergency 291( 51.4)

 Patterns 
 of 
 discharge

 Discharge order 538( 95.1)
 Discharge against medical advice 5( 0.9)
 Transfer 13( 2.3)
 Death 10( 1.8)

 Chief 
 complaint

 Dyspnea 51( 9.0)
 Chest pain 390( 68.9)
 For CAG, PCI 51( 9.0)
 Others 74( 13.1)

 Comorbidity

 HNT 32( 5.7)
 DM 24( 4.2)
 Hyperlipidemia 4( 0.7)
 HNT and DM 40( 7.1)
 HNT and hyperlipidemia 6( 1.1)
 HNT, DM and hyperlipidemia 2( 0.4)
 None 458( 80.9)

Total 566(100.0)
 HNT : Hypertension, DM : diabetes mellitus

2.2 Definition of Variable

2.2.1 Ischemic heart disease

Ischemic heart disease is a coronary artery disease 
mostly caused by atherosclerosis, being a form of heart 

disease which causes myocardial ischemia, typical 
disease being angina pectoris, myocardial infarction[5]. 
This study defined the case which has the principal 
diagnosis as I20-I25 code of mid-classification criteria 
of Korean Standard Classification of Disease-6th as 
ischemic heart disease. 

2.2.2 Chief complaint

Chief complaint refers to the problem or symptom 
the patient complains as the most uncomfortable[12], 
and this study classified the chief complaint indicated 
on the medical record based on the mid-classification 
of Korean Standard Classification of Disease-6th.

2.2.3 Comorbidity

Comorbidity refers to the morbidity that the patient 
already head along with the principal diagnosis at the 
time of admission[13], and this study defined such as 
hypertension, diabetes mellitus, and hyperlipidemia 
through literature review related to the risk factors of 
ischemic heart disease[14-16].

2.3 Data Analysis 

The data was analyzed as follows using IBM SPSS 
ver 23.0.

1) The frequency analysis was executed for the 
general characteristics of ischemic heart disease.

2) Cross-analysis and Fisher’s exact test were 
executed for the types of ischemic heart disease 
according to general characteristics.

3) One-way ANOVA was executed for the 
difference in the length of stay per type of 
ischemic heart disease, and Scheffé test was 
executed for post analysis.

4) Multiple regression analysis using dummy 
variable was executed for factors influencing 
the length of stay of ischemic heart disease.
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 Table 2. Type of ischemic heart disease by general characteristics
Angina 
pectoris

Acute myocardial 
infarction

Chronic ischemic 
heart disease Total χ2(p)

 Gender
 Male 198(63.1) 143(66.5) 24(64.9) 365(64.5) 0.667

(0.716) Female 116(36.9) 72(33.5) 13(35.1) 201(35.5)

 Age

 Under 55 51(16.2) 46(21.4) 2(5.4) 99(17.5)
10.199
(0.117)

 55-64 81(25.8) 52(24.2) 12(32.4) 145(25.6)
 65-74 109(34.7) 58(27.0) 11(29.7) 178(31.4)
 More than 75 73(23.2) 59(27.4) 12(32.4) 144(25.4)

 Admission 
 route

 Ambulatory 161(51.3) 89(41.4) 25(67.6) 275(48.6) 10.695
(0.005*) Emergency 153(48.7) 126(58.6) 12(32.4) 291(51.4)

 Patterns of  
 discharge

 Discharge order 298(94.9) 204(94.9) 36(97.3) 538(95.1)
5.135

(0.444)
 Discharge against medical advice 3(1.0) 2(0.9) - 5(0.9)
 Transfer 10(3.2) 3(1.4) - 13(2.3)
 Death 3(1.0) 6(2.8) 1(2.7) 10(1.8)

 Chief 
 complaint

 Dyspnea 30(9.6) 14(6.5) 7(18.9) 51(9.0)
31.590

(0.000**)
 Chest pain 211(67.2) 165(76.7) 14(37.8) 390(68.9)
 For CAG, PCI 37(11.8) 10(4.7) 4(10.8) 51(9.0)
 Others 36(11.5) 26(12.1) 12(32.4) 74(13.1)

 Comorbidity

 HNT 17(5.4) 13(6.0) 2(5.4) 32(5.7)

8.789
(0.203)

 DM 14(4.5) 7(3.3) 3(8.1) 24(4.2)
 Hyperlipidemia 2(0.6) 2(0.9) - 4(0.7)
 HNT and DM 18(5.7) 19(8.8) 3(8.1) 40(7.1)
 HNT and hyperlipidemia 4(1.3) 1(0.5) 1(2.7) 6(1.1)
 HNT, DM and hyperlipidemia 2(0.6) - - 2(0.4)
 None 257(81.8) 173(80.5) 28(75.7) 458(80.9)

Total 314(100.0) 215(100.0) 37(100.0) 566(100.0)
 * p<0.05, ** p<0.001, HNT: Hypertension, DM: diabetes mellitus

3. Results

3.1 Type of ischemic heart disease by 

general characteristics

As for the type ischemic heart disease, the most 
common was angina pectoris at 314(55.5%), followed 
by acute myocardial infarction at 215(38.0%) and 
chronic ischemic heart disease at 37(6.5%). As for the 
admission route, ambulatory was more common for 
angina pectoris(51.3%) and chronic ischemic heart 
disease(67.6%), and emergency was more common for 
acute myocardial infarction(58.6%), showing a 
statistical difference(χ2=10.695, p=0.005). The chief 
complaint for angina pectoris was in the order of chest 
pain(67.2%), for CAG and PCI(11.8%), others(11.5%), 
and dyspnea(9.6%), and for acute myocardial 
infarction, it 

was in the order of chest pain(76.7%), 
others(12.1%), dyspnea(6.5%), and for CAG 

PCI(4.7%), and for chronic ischemic heart disease, it 
was in the order of chest pain(37.8%), others(32.4%), 
dyspnea(18.9%), and for CAG and PCI(10.8%), 
showing a significant difference(χ2=31.590, p=0.000) 
(Table 2). 

3.2 Differences of the length of stay by 

type of ischemic heart disease

The average length of stay of ischemic heart disease 
patients was 4.89±4.916 days. The length of stay per 
type of ischemic heart disease was the highest for 
chronic ischemic heart disease at 7.95±7.261 days, 
followed by acute myocardial infarction at 5.40±5.766 
days, and angina pectoris at 4.18±3.613 days. It was 
found that the length of stay varied depending on the 
type of ischemic heart disease(F=11.984, p=0.000) 
(Table 3).
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Table 3. Differences of length of stay by type of ischemic 
heart disease

M±SD Min Max F p Scheff

 Angina pectorisa 4.18±3.613 3.78 4.59

11.984 0.000* a,b<c
 Acute myocardial 
 infarctionb 5.40±5.766 4.62 6.18

 Chronic ischemic 
 heart diseasec 7.95±7.261 5.53 10.37

Total 4.89±4.916

 * p<0.001

3.3 Factors influencing the length of stay 

of ischemic heart disease

In order to identify the factors influencing the length 
of stay of patients of ischemic heart disease, the length 
of stay was set as the independent variable and gender, 
age, admission path, discharge form, chief complaint, 
and comorbidity as independent variables and the 
multiple regression analysis was executed. The 
tolerance of all independent was found to be 0.344∼
0.991, and VIF was 1.014∼2.911, The possibility of 
multicolinearity was excluded, and the result of 
Durbin-Watson was found to be 1.134, showing no 
autho-correlation.

The factors influencing the length of stay of 
ischemic heart disease patients were found to be age, 
chief complaint, and comorbidity. In terms of age, 
patients over 75 showed a positive influence compared 
to patients under 55(β=0.161, p=0.005), and in terms 
of comorbidity, patients with diabetes mellitus showed 
a positive influence compared to patients without 
comorbidity(β=0.172, p=0.001). On the other hand, in 
terms of chief complaint, patients admitted for chest 
pain (β=-0.280, p=0.001) and for CAG and PCI(β
=-0.220, p=0.001) showed a negative influence 
compared to patients admitted for dyspnea. The 
explanatory power of the entire model was found to be 
10.2% (Table 4).

Table 4. Factors influencing the length of stay of ischemic 
heart disease

B β t p
 (constant)  5.929 6.788 0.000

 Gender
 Male
 Female 0.417 0.041 0.947 0.344

 Age

 Under 55
 55 - 64 0.191 0.017 0.311 0.756
 65 - 74 0.970 0.092 1.621 0.106
 More than 75 1.818 0.161 2.809 0.005*

 Admission 
 route

 Ambulatory
 Emergency 0.517 0.053 1.199 0.231

 Patterns 
 of 
 discharge

 Discharge order

 Discharge against  
 medical advice -0.570 -0.011 -0.271 0.787

 Transfer -0.385 -0.012 -0.289 0.772
 Death 0.396 0.011 0.260 0.795

 Chief 
 complaint

 Dyspnea
 Chest pain -2.968 -0.280 -4.113 0.000**

 For CAG, PCI -3.769 -0.220 -3.945 0.000**

 Others -0.729 -0.050 -0.836 0.403

 Comorbidity

 None
 HNT -0.376 -0.018 -0.440 0.660
 DM 4.194 0.172 4.277 0.000**

 Hyperlipidemia -0.440 -0.008 -0.188 0.851
 HNT and DM 1.453 0.076 1.862 0.063
 HNT and  
 hyperlipidemia -2.160 -0.045 -1.122 0.262

 HNT, DM and
 hyperlipidemia -3.869 -0.047 -1.158 0.247

R2=0.129, Adjusted R2=0.102, F=4.792, p<0.001
 * p<0.05, ** p<0.001, HNT: Hypertension, DM: diabetes mellitus

4. Discussion

Korea has seen a continued increase in chronic 
disease patients due to the population aging, changes in 
life and dietary habits according to improved economic 
level, and increase of environmental pollution[17-18], 
and heart disease is also increasing every year. The 
Western society has seen a decreasing trend for 
ischemic heart disease since 1980, but for Korea, it has 
rather increased for over 2 times over the recent 20 
years. Also, it was found to have the highest fatality 
rate due to ischemic heart disease among OECD 
countries. Ischemic heart disease not only has a hight 
fatality rate, but also needs continued management and 
rehabilitation due to the risk of recurrence and various 
complications even in case of survival, thus requiring 
national-level management.

From multiple precedent studies, the length of stay 
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was found to be the most important factor influencing 
the length of stay[7-8]. For the patients of acute 
myocardial infarction, one of the ischemic heart 
diseases, the average length of stay for Korea is 9.7, 
being one of the highest among OECD countries. 
Therefore, for efficient hospital management and 
national medical expense reduction, the factors 
increasing the length of stay for ischemic heart disease 
needs to be identified, based on which the management 
plan for the length of stay should be prepared. 
Therefore, this study was conducted in order to identify 
the factors influencing the length of stay for patients of 
ischemic heart disease using the clinical data of 
ischemic heart disease patients at a tertiary hospital and 
provide elementary data necessary for the management 
of the length of stay for ischemic heart disease 
inpatients.

As the result of this study, the type of ischemic 
heart disease was found to be angina pectoris 55.5%, 
acute myocardial infarction 38.0%, and chronic 
ischemic heart disease 6.5%. In the study by Choi, 
Kim, Hong(2015)[1] which used the Korea national 
hospital discharge injury survey data, it was found to 
be angina pectoris 55.9%, chronic ischemic heart 
disease 23.9%, and acute myocardial infarction 20.0%, 
and the statistical data of Health Insurance Review & 
Assessment Service (2015) was also angina pectoris 
68.4%, chronic ischemic heart disease 20.6%, and 
acute myocardial infarction 10.3%, showing differences 
from the result of this study where the distribution of 
chronic ischemic heart disease was the lowest. For 
acute myocardial infarction, the prognosis is 
determined by how quickly the treatment is executed. 
Also, once acute myocardial infarction occurs, about 
35% dies before arriving at the hospital[19], so more 
are expected to go to large hospitals rather than small 
and midium hospitals due to the severity of the disease. 
Therefore, this study result which targeted admitted 
patients of a tertiary hospital is thought to have shown 
more acute myocardial infarction than chronic ischemic 
heart diseases unlike the study results by Choi, Kim, 

Hong(2015)[1] which targeted hospitals of 100 beds or 
more or the statistical data of Health Insurance Review 
& Assessment Service.

As for the type of ischemic heart disease according 
to the general characteristics of study subjects, acute 
myocardial infarction had more patients admitted 
through emergency, while angina pectoris and chronic 
ischemic heart disease had more patients admitted 
through ambulatory. This is also in line with the 
findings that the admission route of acute myocardial 
infarction patients was more emergency than 
ambulatory in the study by Choi, Lim, Kim, 
Kang(2012)[10]. Such study result is also thought to be 
the result of reflecting the characteristics of acute 
myocardial infarction for which early treatment is 
important.

The chief complaint of ischemic heart disease was 
mostly chest pain at 68.9%. This matches the study 
result by Oh(2011)[20] where 69.0% of early symptom 
in ischemic heart disease patients showed symptoms 
including chest pain. Also, while the chief complaint of 
angina pectoris and acute myocardial infarction was 
67.2% and 76.7% respectively, it was relatively low for 
chronic ischemic heart disease at 37.8%, implying that 
sudden symptom expression is relatively lower for 
chronic ischemic heart disease than for angina pectoris 
and acute myocardial infarction.

The length of stay for ischemic heart disease was 
found to be 4.89 days on average. This is similar to the 
result of the study by Choi, Kim, Hong(2015)[1] which 
showed 4.92 days of average length of stay by using 
the Korea national hospital discharge injury survey data 
executed by selecting sample hospitals among hospitals 
with 100 beds or more. That is, it can be interpreted 
that the length of stay for ischemic heart disease 
patients of all medical institutions above hospital level 
is similar to the length of stay for the subjects of this 
study.

Also age, chief complaint, and comorbidity were 
found to influence the length of stay. Age over 75 
compared to age under 55, and patients with diabetes 
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mellitus compared to patients without comorbidity were 
found to have a positive influence on the increase of 
the length of stay. The study results of Kim(2011)[21], 
which targeted patients who have undergone coronary 
artery bypass graft, showed that the length of stay 
increased for patients with diabetes mellitus compared 
to patients without diabetes mellitus and that there was 
no difference in the length of stay for patients with 
hypertension and lipid abnormality, matching the 
results of this study. The study results of Choi, Lim, 
Kim, Kang(2012)[8] regarding the length of stay for 
acute myocardial infarction patients found that the 
length of stay varied only according to gender, age, 
type of insurance, and fatality, matches the results of 
this study only in terms of age. The study results of 
Park, Lee, Cho, Kang, Kang, Yoon, Ham(2001)[22], 
which found that those diagnosed with coronary artery 
diseases had higher possession rate of smoking, 
diabetes mellitus, hypertension, and LDL cholesterol 
risk factors, matches the results of this study only in 
terms of diabetes mellitus. The differences from 
precedent studies seem to require further continued 
research.

Also, there was a negative influence on the increase 
of the length of stay for patients admitted with dyspnea 
as the chief complaint compared to patients admitted 
for chest pain and for CAG and PCI. Once myocardial 
infarction occurs, a severe chest pain follows, and over 
time, heart failure such as arrhythmia or dyspnea 
follows (Cheusima, 2005)[15], so the severity of 
diseases would be higher for patients admitted with 
dyspnea as the chief complaint than patients admitted 
for chest pain, so it is thought that the length of stay 
increased for patients admitted with dyspnea as the 
chief complaint than other patients.

Ischemic heart disease requires national-level 
management due to the high risk as it is the 3rd highest 
cause of death in Korea, following cancer and 
cerebrovascular diseases. Therefore, Health Insurance 
Review & Assessment Service is conducting adequacy 
assessment for acute myocardial infarction and 

coronary artery bypass graft in order to improve the 
quality of medical services for ischemic heart disease. 
The assessment index of this adequacy assessment 
includes the length of stay, and since the medical 
expense adjustment reimbursement is executed based 
on this result, the hospitals also needs the management 
of length of stay for ischemic heart disease patients. 
Therefore, it is necessary to prepare management plan 
for adequate length of stay through management of 
variation factors increasing the length of stay for 
ischemic heart disease.

So far, the domestic studies related to the length of 
stay for ischemic heart disease were conducted only 
regarding the development of severity adjustment 
length of stay using administrative data. This study, 
however, is valuable in that it used clinical data of the 
hospitals to identify the factors influencing the length 
of stay for ischemic heart disease. It has, however, the 
following limitations. First, the generalization of this 
study has limitations since it was limited to ischemic 
heart disease patients at a tertiary hospital. Therefore, 
it is proposed to conduct a replication study expanded 
to the national-level study subjects including hospitals 
and general hospitals. Second, the variables found to be 
major risk factors of ischemic heart disease in multiple 
precedent studies such as percutaneous coronary 
intervention, smoking, obesity, and family history were 
not included in this study. Therefore, in future, it is 
thought to be necessary to collect various risk factors 
through medical record analysis and patient interview 
and conduct an expansive study including such.

5. Conclusions

Due to the population aging and westernize lifestyle, 
ischemic heart disease is increasing, and Korea has one 
of the longest length of stay for ischemic heart disease 
inpatients among OECD countries. The increase in the 
length of stay is a major cause increasing the medical 
expenses. Therefore, for efficient hospital management, 
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it is necessary to identify the increase factor of the 
length of stay for ischemic heart disease, based on 
which the management plan for the length of stay 
should be prepared. Accordingly, this study was 
conducted to identify the factors influencing the length 
of stay for ischemic heart disease patients, and provide 
elementary data necessary for the management of the 
length of stay for ischemic heart disease inpatients. The 
study subjects were selected as 566 patients excluding 
those admitted and discharged on the same day from 
patients with principal diagnosis of ischemic heart 
disease among those discharged from cardiology from 
January 1st to December 31st of 2015 at a tertiary 
hospital. The data analysis used IBM SPSS ver 23.0.

The study results are as follows. First, as for the 
type of ischemic heart disease according to the general 
characteristics of study subject, it was in the order of 
angina pectoris at 314(55.5%), acute myocardial 
infarction at 215(38.0%), and chronic ischemic heart 
disease at 37(6.5%). As for the type of ischemic heart 
disease according to the general characteristics, the 
admission route of ambulatory was more common for 
angina pectoris and chronic ischemic heart disease each 
at 51.3% and 67.6%, and emergency was more 
common for acute myocardial infarction at 58.6%. As 
for chief complaint, chest paint was most common for 
angina pectoris and acute myocardial infarction each at 
67.2% and 76.7%, and chest pain and others were 
similar for chronic ischemic heart disease each at 
37.8% and 32.4%.

Second, the average length of stay for patients of 
ischemic heart disease was 4.89 days, showing 
difference in the length of stay per type of ischemic 
heart disease. Chronic ischemic heart disease was the 
highest at 7.95 days, followed by acute myocardial 
infarction at 5.40 days and angina at 4.18 days.

Third, the factors influencing the length of stay for 
ischemic heart disease patients were found to be age, 
chief complaint, and comorbidity. For age, those over 
75 was found to have a positive influence compared to 
those under 55, and for comorbidity, those with 

diabetes were found to have a positive influence 
compared to those without comorbidity. On the other 
hand, as for chief complaint, patients admitted for chest 
pain and for CAG and PCI were found to have a 
negative influence compared to patients admitted for 
dyspnea.

As the result of this study, the age over 75, diabetes 
mellitus, and dyspnea symptoms for admission were 
found to be factors increasing the length of stay. Based 
on this, the following is proposed for management of 
adequate length of stay of ischemic heart disease. First, 
the increase of the elderly population and chronic 
diseases is inevitable in an aging society. Therefore, it 
is necessary to conduct a national-level management to 
remove risk factors such as smoking, obesity, diabetes 
mellitus, and hyperlipidemia before the onset of 
ischemic heart disease. Second, in case of patients of 
ischemic heart disease accompanied by diabetes 
mellitus, it is important to prevent the progression of 
disease through strict blood sugar control. Third, it is 
necessary to prepare a system where one can quickly 
visit a medical institution in case of a related symptom 
through education of the early symptoms and 
responsive measures of ischemic heart disease.

References

[1] Y. H Choi, Y. J. Kim, S. O. Hong, “Development of 
severity-adjusted length of stay in ischemic heart 
disease”, Journal of the Korean Data Analysis Society, 
vol. 17, no. 1B, pp. 407-421, 2015.

[2] J. Y. Jun, “A meta-analysis of the effects of phase Ⅱ 
cardiac rehabilitation and prevention programs in 
patients with coronary artery disease”, Journal of the 
Korean Data Analysis Society, vol. 9, no. 4B, pp. 
1661-1675, 2007.

[3] M. H. Nam, S. H. Kang, J. H. Lim, “Development of 
severity-adjustment model for length of stay(LOS) in 
hospital for percutaneous coronary interventions”, The 
Journal of Korea Contents Association, vol. 11, no. 9, 
pp. 372-383, 2011. 
DOI: https://doi.org/10.5392/JKCA.2011.11.9.372

[4] OECD, Health at a Glance 2013, OECD Publishing, 
2013.

[5] S. K. Hwang, “Depression related factors of hospitalized 
patients with ischemic heart disease”, Journal of the 



한국산학기술학회논문지 제18권 제10호, 2017

362

Korean Data Analysis Society, vol. 12, no. 2B, pp. 
811-823, 2010.

[6] R. Choi, B. D. Hwang, “The Relevance of Chronic 
Disease Management and Mental Health”, Journal of the 
Korea Academic-Industrial cooperation Society, vol. 15, 
no. 1, pp. 306-315, 2014.
DOI: https://doi.org/10.5762/KAIS.2014.15.1.306

[7] E. J. Lee, E. A. Park, “Effects of Depression, and 
Physical Activity on Fatigue among Elderly with 
Chronic Disease”, Journal of the Korea Academic-I 
ndustrial cooperation Society, vol. 17, no. 5, pp. 
260-268, 2016.
DOI: http://dx.doi.org/10.5762/KAIS.2016.17.5.260

[8] Doughty, R., Yee, T., Sharpe, N., MacMahon, S. 
“Hospital admission and deaths due to congestive heart 
failure in New Zealand, 1988-91”, The Journal of New 
Zealand Medical, vol. 1012, no. 108, pp. 473-475, 1995.

[9] Anan, M., Kiyohara, Y., Okada, Y., Nobutomo, K. 
“Analysis of hospital charges for ischemic stroke in 
Fukuoka. Japan”, Health Policy, 66, pp. 239-246, 2003.
DOI: https://doi.org/10.1016/S0168-8510(03)00080-0

[10] H. S. Choi, J. H. Lim, W. J. Kim, S. H. Kang, “The 
effective management of length of stay for patients with 
acute myocardial infarction in the era of digital 
hospital”, Journal of Digital Convergence, pp. 413-422, 
2012. 

[11] S. J. Kim, S. H. Kang, W. J. Kim, Y. M. Kim, “The 
variation factors of severity-adjusted length of stay in  
CABG”, Journal of Korea Society for Quality    
Management, vol. 39, no. 3, pp. 391-399, 2006.

[12] J. H. Hong, Y. G. Bu, Medical Record & Health 
Information Management, pp. 79-83, Komoonsa 
Publishing, 2015.

[13] J. H. Hong, O. N. Kim, E. H. Cho, Classification of 
Disease, pp. 23-26, Soomoonsa Publishing, 2016. 

[14] B. Y. Chun, “The relationship between risk factors of 
ischemic heart diseases and diabetes”, Journal of 
Preventive Medicine and Public Health, vol. 28, no. 2, 
pp. 282-286, 1955.

[15] M. T. Cheusima (K. D. Jo, trans) Prevention and 
treatment of hypertension, pp. 95-97, Woodumji 
Publishing, 2005.

[16] J. M. Cho, C. J. Kim, W. S. Shin, E. J. Cho, C. S. Park, 
P. J. Kim, J. M. Ihm, S. H. Rhim, H. Y. Chang, K. U. 
Moon, K. W. Kim, Y. J. Jung, H. O. Kim, H. Y. Park, 
J. W. Jin, S. W. Jeon, H. K. Oh, Y. S. Yoo, K. D. Jeon, 
D. S. Baek, S. H. Lee, G. W. Youn, H. J. Lee, M. Y. 
Chung, W. Sung, J. C. Park, K. B. Seung, T. H. Rho, 
C. M. Kim, I. S. Park, J. S. Chae, J. H. Kim, K. B. 
Choi, S. J. Hong, “Clinical features and prognostic 
factors in Korean patients hospitalized for coronary 
artery disease”, Korean Journal of Internal Medicine, 
vol. 73, no. 2, pp. 142-150, 2007.

[17] H. J. Jung, J. K Park, “A study on the information for 
hospital selection of hemodialysis patient”, Journal of 
the Korean Data Analysis Society, vol. 18, no. 4B, pp. 
2119-2133, 2016.

[18] Y.M. Kim, S. H Kang, “Changes and determinants 
affecting on geographic variations in health behavior, 
prevalence of hypertension and diabetes in Korea”, 

Journal of Digital Convergence, vol. 13, no. 11, pp. 
241-254, 2015.
DOI: https://doi.org/10.14400/JDC.2015.13.11.241

[19] H. H. Jin, S. B. Lee, B. S. Do, B. Y. Chun, “Prehospital 
status of the patients with ischemic chest pain before 
admitting in the emergency department”, Yeungnam 
University Journal of Medicine, vol. 24, no. 1, pp. 
41-54, 2007.
DOI: https://doi.org/10.12701/yujm.2007.24.1.41

[20] H. S. Oh, “Comparison of symptoms perception and 
hospital arrival time among patients with ischemic heart 
disease by gender”, Journal of the Industrial 
Technology, vol. 17, no. 2, pp. 25-34, 2011.

[21] S. J. Kim, The variation factors of severity-adjusted 
length of stay in CABG, Unpublished doctor’s thesis. 
The graduate school of Inje University, 2011. 

[22] Y. B. Park, M. Y. Lee, M. Y. Cho, M. R. Kang, H. J. 
Kang, J. C. Yoon, D. H. Ham, “Analysis of the risk 
factors of ischemic heart disease”, Journal of Korean 
Society of Cardio-Vascular Interventional Technology, 
vol. 4, no. 1, pp. 93-97, 2001. 

Ji-Kyeong Park            [Regular member]

•Aug. 2006 : Catholic University 
of Pusan, MS

•Feb. 2015 : Catholic University 
of Pusan, PhD

•Mar. 2014 ∼ current : Dong-eui 
University, Dept. of Healthcare 
Management, Professor

<Research Interests>
Medical Records/Health Information 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


