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Introduction
Chronic obstructive pulmonary disease (COPD) is 
one of the most common leading causes of mortal-
ity worldwide.1 Prevalence of COPD was reported 
to be 13.1–14.6% in Korea, which is higher than 
the worldwide prevalence.2 Acute exacerbation of 
COPD can be defined as the acute deterioration of 
the status of COPD patients, and it is character-
ized by aggravation of respiratory symptoms such 
as cough, sputum, and dyspnoea. It leads to 
patients visiting clinics earlier than scheduled  
and can even result in hospitalization. Acute 

exacerbation of COPD (AECOPD) can occur 
during the natural course of COPD and is related 
to disease progression. Furthermore, exacerbation 
of COPD not only affects an individual’s physical 
health with regard to decrease in lung function,3 
increased risk of future events of exacerbation,4 
and mortality,5 but also their socioeconomic status 
due to increased medical expenses and strain on 
resources.6 Severe exacerbation of COPD requires 
hospitalization, which is responsible for 70% of 
COPD-related healthcare expenditure.7 Patients 
who have been admitted to the hospital for severe 
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exacerbation are at high risk of being readmitted, 
further worsening the situation.

Readmission within 30 days of discharge from 
previous hospitalization for AECOPD is reported 
to occur in 20% of patients.8,9 Regardless of the 
cause of readmission, patients who are readmit-
ted within 30 days of discharge from index hospi-
talization have unfavourable clinical outcomes 
and even have increased mortality for the next 
three years. Interestingly, these adverse effects 
were not exclusively dependent on impaired lung 
function.10

South Korea implemented a single, compulsory 
government-established health insurance system 
called the National Health Insurance (NHI) in 
1998 that covers 97% of the population in South 
Korea, and the remaining 3% is covered by the 
Medical Aid Programme.11 The Health Insurance 
Review and Assessment Service (HIRA), an 
agency responsible for evaluating all medical 
claim data from all hospitals in Korea, evaluates 
the eligibility of claimed medical expenses and 
approves insurance reimbursements from the 
NHI service. It also collects all medical records of 
patients provided by physicians for insurance 
claims.

Identifying prevalence and risk factors associated 
with early readmission within 30 days of previous 
hospitalization could be helpful in developing 
practical interventions for reducing readmission. 
There have been recent studies related to this, but 
few data from Asia countries. In the present 
study, we aimed to estimate the prevalence and 
clinical characteristics of patients who early read-
mitted after AECOPD. We also identified factors 
that would allow clinicians to distinguish patients 
who are at high risk for early readmission in actual 
practice.

Material and methods

Data source and subjects
We analysed all medical information as recorded 
in the HIRA database from 1 May 2014 to 1 May 
2016, keeping in mind the 10th revision of the 
International Statistical Classification of Diseases 
and Related Health Problems (ICD-10) for diag-
noses. To define index hospitalization due to 
AECOPD we used the following criteria: (1) 
ICD-10 code for COPD (J44) as the primary or 

secondary (first or second) diagnosis; (2) and use 
of systemic steroids for at least 3 consecutive days 
during hospital stay. Early readmission was 
defined as readmission within 30 days of dis-
charge from index hospitalization with the pres-
ence of ICD-10 code for COPD (J44) as the 
primary or secondary diagnosis. Patients who had 
no insurance claim history after discharge from 
index hospitalization for the following year were 
considered deceased.

Patients with insurance claims for reimburse-
ments from oriental hospitals, dental clinics, and 
maternity clinics were excluded. We also excluded 
claim data from hospitals which were unable to 
admit patients (e.g. primary health clinics and 
public health centres). Patients with no history of 
hospital visits within 3 months after index hospi-
talization were also excluded.

The institutional review board at the Kangdong 
Sacred Heart Hospital approved this study and 
waived the requirement for consent as we used 
publicly accessible and anonymized data (IRB 
No. KANGDONG 2019-04-006).

Items for evaluation
We evaluated demographic data (e.g. age and 
sex), type of insurance (e.g. health insurance and 
medical aid), type of hospital (secondary or ter-
tiary centre), comorbid conditions with ICD-10 
codes, and medication data in the HIRA service 
database. Intensive management measures dur-
ing hospitalization such as transfer to intensive 
care unit (ICU), use of mechanical ventilator 
(MV) or non-invasive ventilation (NIV) were also 
identified in the HIRA database. The details of 
administration of systemic steroids (duration and 
cumulative dosage during hospitalization and 
prescription at discharge) and location of dis-
charge (e.g. skilled nursing facility) were also 
included in the analysis.

Statistical analysis
The baseline characteristics of the patients and 
their hospital courses were compared using the 
t-test and Chi square test for continuous and cat-
egorical variables, respectively.

Logistic regression analysis was used to identify 
risk factors for readmission. Univariate and step-
wise multivariate logistic analyses with variables 
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selected by a significance level of entry of 0.1 were 
conducted to identify significant risk factors for 
early readmission. Data of Cox proportional haz-
ards model analyses were presented as hazard 
ratios (HRs) and 95% confidence intervals.

All analyses were two-sided and conducted at a 
significance level of 0.05, unless otherwise stated. 
All analyses were conducted using the SAS soft-
ware, version 9.2 (SAS Institute Inc., Cary, NC, 
USA).

Results

Cohort selection
Among the 16,612 patients who were hospital-
ized for AECOPD, 16,142 were discharged but 
after excluding patients lost to follow-up and 
transferred to other hospitals, 15,101 patients 
were included in the analysis. The study flow is 
outlined in Figure 1.

Readmission occurred in 26.4% of patients (3989 
among 15,101 patients) after index hospitaliza-
tion due to AECOPD. Among all causes of read-
mission, 38.6% and 66.4% occurred within 7 and 
15 days after discharge, respectively (Figure 2).

Characteristics of subjects
Patients were divided into two groups: with read-
mission (n = 3989) and without readmission 
(n = 11,112). A greater proportion of patients with 
readmission were male and covered by medical 

aid than those without readmission (Table 1). 
Patients who were admitted to tertiary facilities 
were less likely to be readmitted. Almost all 
comorbid conditions were more common in 
patients with readmission, except peripheral vas-
cular disease, and the Charlson Comorbidity 
Index was significantly higher in the readmission 
group (8.3 ± 2.5 with readmission vs. 7.3 ± 2.5 
without readmission; p < 0.001). Comparing the 

Figure 1. Flowchart of data extracted from Health Insurance Review and 
Assessment Service, dated 1 May 2014 to 1 May 2016.
COPD, chronic obstructive pulmonary disease

Figure 2. Frequency and percentage of readmission after discharge from index hospitalization for acute 
exacerbation of chronic obstructive pulmonary disease.
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Table 1. Differences in patient characteristics depending on readmission status at 30 days after discharge.

Characteristics With readmission
n = 3989

Without readmission
n = 11,112

p value

Patient-related

 Age, years 73.5 ± 9.69 73.4 ± 9.75 0.484

 Sex, male (%) 3067 (76.9) 8201 (73.8) <0.001

 Insurance type

  Health insurance 2966 (74.4) 9022 (81.2) <0.001

  Medical Aid 1023 (25.6) 2090 (18.8)  

Hospital-related

 Size of hospital, tertiary facility 3195 (80.1) 9184 (82.7) <0.001

Comorbidity

 Myocardial infarction 638 (16.0) 1305 (11.7) <0.001

 Congestive heart failure 970 (24.3) 2141 (19.3) <0.001

 Atrial fibrillation 482 (12.1) 1089 (9.8) <0.001

 Hypertension 2747 (68.9) 7122 (64.1) <0.001

 Peripheral vascular disease 583 (14.6) 1582 (14.2) 0.559

 Cerebrovascular disease 558 (14.0) 1178 (10.6) <0.001

 Chronic liver disease 1854 (46.5) 4085 (36.8) <0.001

 Diabetes mellitus 2063 (51.7) 4756 (42.8) <0.001

 Chronic kidney disease 202 (5.1) 419 (3.8) <0.001

 Solid tumour other than lung cancer 251 (6.3) 477 (4.3) <0.001

 Lung cancer 628 (15.7) 630 (5.7) <0.001

Charlson Comorbidity Index 8.2 ± 2.5 7.3 ± 2.5 <0.001

Medication

 LABA 509 (12.8) 1273 (11.5) 0.029

 LAMA 2514 (63.0) 7079 (63.7) 0.442

 LABA/LAMA 2 (0.05) 4 (0.04) 0.701

 ICS/LABA 2625 (65.8) 7621 (68.6) 0.001

 Triple: ICS/LABA/LAMA 1679 (42.1) 4856 (43.7) 0.078

 Oral beta agonist 1918 (48.1) 5336 (48.0) 0.946

 Roflomilast 377 (9.5) 943 (8.5) 0.064

 SABA 3633 (91.1) 10004 (90.0) 0.055

Data are presented as number (%) or mean ± standard deviation.
ICS, inhaled corticosteroid; LABA, long acting beta2 receptor agonist; LAMA, long acting muscarinic receptor agonist; SABA, short acting beta2 
receptor agonist.
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medications for COPD management, long acting 
beta2 receptor agonist (LABA) was more fre-
quently prescribed, whereas inhaled corticoster-
oid/long acting muscarinic receptor agonist was 
less frequently prescribed in the readmission 
group. The treatment measures, hospital course, 
and discharge characteristics at the time of index 
hospitalization are shown in Table 2. Patients with 
readmission were less likely to be admitted to the 
ICU (8.5% with readmission vs. 9.8% without 
readmission; p = 0.011) and less administered MV 
care (3.5% vs. 4.6%; p = 0.004). There was no sig-
nificant difference in NIV use between the two 
groups. The dose of systemic steroids used for 
AECOPD was low in the readmission group 
(41.5 ± 47.7 with readmission vs. 45.2 ± 52.6, 
without readmission; p < 0.001), but there was no 
difference in duration of use. Total duration of 
hospital stay was shorter in the readmission group 
(15.3 ± 21.1 with readmission vs. 16.7 ± 39.7 
without readmission; p = 0.006) than in the other 
group. Patients with readmission were less fre-
quently prescribed systemic steroids at the time of 
discharge (77.3% vs. 80%; p < 0.001) than in the 
other group. None of the patients in the without 
readmission group were admitted to skilled nurs-
ing facilities during 30 days of discharge, while in 
the readmission group 5% were admitted.

Cause of readmission
Respiratory causes accounted for 57% of read-
missions and cardiac causes were found in only 
3% of patients (Figure 3). Among patients with 
early readmission, the main cause of readmission 
based on the ICD-10 code for their primary 
 diagnosis was extracted and these are given in 

Table 2. Features of treatment measures, hospital course, and discharge of the index hospitalization.

Variables Total With 
readmission

Without 
readmission

p value

ICU admission 1429 (9.5) 337 (8.5) 1092 (9.8) 0.011

 ICU stay, days 18.2 ± 11.65 191 ± 12.6 17.9 ± 11.3 0.118

MV care 654 (4.3) 141 (3.5) 513 (4.6) 0.004

NIV use 126 (0.8) 25 (0.6) 101 (0.9) 0.093

Systemic steroids during index hospitalization

 Equivalent dose per day 44.2 ± 51.4 41.5 ± 47.7 45.2 ± 52.6 <0.001

 Period of use, days 10.3 ± 7.1 10.3 ± 7.5 10.2 ± 6.9 0.479

Total hospital length of stay, days 16.3 ± 35.7 15.3 ± 21.1 16.7 ± 39.7 0.006

Discharge with steroid 11974 (79.3) 3085 (77.3) 8889 (80.0) <0.001

 Prescription period, days 8.2 ± 6.6 8.4 ± 7.0 8.2 ± 6.5 0.149

Discharged to skilled nursing facility 200 (1.3) 200 (5.0) 0 N/A

Data are presented as number (%) or mean ± standard deviation.
ICU, intensive care unit; MV, mechanical ventilation; N/A, not-applicable; NIV, non-invasive ventilation.

Figure 3. Causes of 30-day readmission.
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Table 3. The major cause of readmission after 
acute exacerbation was COPD (27%), followed 
by pneumonia (14.2%) and lung cancer (7.1%), 
irrespective of age 65. In males, the causes of 
readmission were identified as COPD (30.0%), 
pneumonia (14.7%), and lung cancer (8.7%), in 
that order. In females, the most frequent causes 
of readmission were COPD (27.4%), pneumonia 
(13.0%), and dementia (7.4%).

The distribution of readmissions due to respira-
tory and cardiac reasons within 30 days of dis-
charge is presented in Supplemental Material 
Figures 1 and 2 online.

Risk factors for readmission
Using multiple logistic regression analysis, we 
found that factors related to increased risk of 
readmission within 30 days of discharge were 
being male (HR, 1.20), getting medical aid care 
(HR, 1.15), hospital stay more than 7 days (HR, 
26.87), higher comorbidity index (HR, 1.20), 
discharge to skilled nursing facilities (HR, 1.82), 
and longer duration of systemic steroid use in 
hospital stay (HR, 1.23) (Table 4). Type of 
inhaler treatment did not significantly affect the 

risk of readmission. Factors associated with res-
piratory causes of readmission were similar to 
those for any other cause of readmission 
(Supplemental Table 1).

Discussion
This report details the prevalence of COPD and 
its clinical features using a nationwide database of 
COPD patients. We found that a considerable 
number of COPD patients who were hospitalized 
for acute exacerbation eventually went through 
repeated hospitalizations. We also demonstrated 
that a number of patient-related and clinical fac-
tors were associated with readmission, including 
sex, higher comorbidity burden, medical aid cov-
erage, duration of systemic steroid use during 
index hospitalization.

Each year, COPD is responsible for as many as 
800,000 hospitalizations, and approximately 20% 
of patients experience rehospitalization within 
30 days of discharge.8,12 It is estimated that nearly 
50 billion US dollars are spent on COPD-related 
healthcare expenditure annually, and rehospitali-
zation-related healthcare costs alone account for 
over 15 billion US dollars in the United States.6,13 

Table 3. Cause of 30-day readmission.

Rank Total 40–64 years ⩾65 years Male Female

 Main cause of 
readmission

% Main cause of 
readmission

% Main cause of 
readmission

% Main cause of 
readmission

% Main cause of 
readmission

%

1 COPD 27.0 COPD 30.3 COPD 28.8 COPD 30.0 COPD 27.4

2 Pneumonia 14.2 Pneumonia 12.5 Pneumonia 14.5 Pneumonia 14.7 Pneumonia 13.0

3 Lung cancer 7.1 Lung cancer 11.8 Lung cancer 6.4 Lung cancer 8.7 Dementia 7.4

4 Dementia 3.6 Asthma 4.2 Dementia 4.1 Cerebral infarct 2.3 Asthma 5.9

5 Asthma 2.4 Mental disorder 3.4 Femur fracture 2.7 Dementia 2.2 Femur fracture 4.1

6 Femur fracture 2.4 Emphysema 2.5 Cerebral infarct 2.2 Fracture of lower 
limbs

1.8 Lung cancer 2.6

7 Cerebral infarct 2.0 Mycobacterial 
infection

1.7 Asthma 2.2 Asthma 1.6 Delirium 2.6

8 Respiratory failure 1.6 Hemiplegia 1.7 Respiratory 
failure

1.6 Respiratory  
failure

1.6 Parkinson’s 
disease

2.2

9 Delirium 1.3 Respiratory failure 1.7 Delirium 1.5 Aspiration 1.5 CHF 1.9

10 ILD 1.3 Respiratory 
tuberculosis

0.8 Parkinson’s 
disease

1.4 Emphysema 1.4 ILD 1.5

CHF, congestive heart failure; COPD, chronic obstructive pulmonary disease; ILD, interstitial lung disease.
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Considering the social and financial impact of 
rehospitalization in COPD patients, there have 
been several clinical trials14–16 for developing a 
COPD-specific risk stratification tool to predict 
patients who are at high risk of readmission  
or interventions to reduce rehospitalization. 
However, no such tool has been found to be 
effective. Boourbeau et  al.16 and Casas et  al.15 
reported interventions that focused on disease-
specific programmes (e.g. COPD education and 
teaching inhaler use) and post-discharge pro-
grammes (e.g. home visits, telephone call, and 

patient hotline) to reduce rehospitalization. 
Notably, they only focused on reducing rehos-
pitalizations at 12 months and not on decreas-
ing early rehospitalization as the endpoint. On 
the other hand, Fan et al.14 reported termination 
of a clinical trial due to unanticipated excess mor-
tality in an intervention group that received a 
COPD care programme including education. In 
addition to the heterogeneity of study designs, 
many trials have dealt with the effectiveness of 
post-discharge interventions that may not have 
consistent results.

Table 4. Risk factors associated with all causes of readmission.

Characteristics Univariate Multivariate

 30-day readmission 30-day readmission

 HR (95% CI) p value HR (95% CI) p value

Patient factors

Age ⩾65 years 1.05 (0.97–1.14) 0.267  

Gender, male 1.15 (1.07–1.24) <0.001 1.20 (1.12–1.30) <0.001

Medical Aid patients 1.42 (1.32–1.52) <0.001 1.15 (1.07–1.23) <0.001

Hospital and clinical factors

Length of stay, ⩾ 7days 28.64 (26.61–30.83) <0.001 26.87 (24.92–28.96) <0.001

ICU admission 0.88 (0.79–0.98) 0.023 0.98 (0.85–1.12) 0.725

MV care 0.80 (0.68–0.95) 0.009 1.02 (0.83–1.26) 0.851

NIV use 0.72 (0.49–1.07) 0.105  

Charlson Comorbidity Index ⩾8 1.76 (1.65–1.87) <0.001 1.20 (1.12–1.28) <0.001

Size of hospital, tertiary facility 0.85 (0.79–0.92) <0.001 0.95 (0.88–1.03) 0.199

Discharged to skilled nursing facility 10.30 (8.92–11.89) <0.001 1.82 (1.57–2.10) <0.001

Medication

 LAMA and/or LABA 0.97 (0.91–1.04) 0.394  

  ICS containing inhaler (ICS/LABA, ICS/LABA/LAMA, 
ICS/LAMA)

0.90 (0.84–0.96) 0.001 0.97 (0.91–1.04) 0.407

 Roflomilast 1.10 (0.99–1.23) 0.073 1.02 (0.92–1.14) 0.690

Duration of systemic steroids during index 
hospitalization, ⩾5 days

1.26 (1.17–1.36) <0.001 1.23 (1.13–1.35) <0.001

Discharge with systemic steroid 0.86 (0.80–0.93) <0.001 0.98 (0.90–1.06) 0.579

CI, confidence interval; HR, hazard ratio; ICS, inhaled corticosteroid; ICU, intensive care unit; LABA, long acting beta2 receptor agonist; LAMA, long 
acting muscarinic receptor agonist; MV, mechanical ventilation; NIV, non-invasive ventilation.
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Under these circumstances, the Hospital 
Readmission Reduction Programme (HRRP) 
included AECOPD as a targeted medical condi-
tion.17 In response to the HRRP, Ohar JA et al.18 
performed a retrospective observational cohort 
study and reported that a comprehensive care plan 
for AECOPD admission reduced all-cause read-
mission and mortality at 30 days from discharge. 
This implies that an effective intervention could 
improve outcomes for COPD patients. However, 
before the implementation of an intervention, it is 
necessary to find and validate the causes of read-
mission and predictors in a large cohort and to 
develop an individual-focused readmission risk 
stratification tool. Relatively consistent predictors 
of readmission include a history of previous admis-
sion, comorbid conditions, prolonged length of 
stay, and Medicaid support19 but there are no uni-
formly accepted prediction tools that can reliably 
assess the risk for early readmission. Moreover, 
there have been few data in Asia, so trials to reduce 
readmission are difficult to launch.

Recently, David et  al.20 analysed a nationwide 
readmission database in the United States for 
AECOPD in accordance with the HRRP, and 
found early readmission within 30 days after index 
AECOPD admission was associated with both 
patient-related factors (Medicaid payer status, 
low household income, and more comorbid con-
dition) and clinical factors (longer hospital stay 
and discharge to a skilled nursing facility). 
Similarly, these factors were reconfirmed in our 
study using another nationwide database. In 
addition, our study found that sex and systemic 
steroid use significantly influenced rehospitaliza-
tion. The effect of sex on susceptibility to read-
mission after AECOPD is controversial. Male sex 
was one of the risk factors for death and rehospi-
talization after a severe event of AECOPD.4,21,22 
However, some have suggested that males have a 
lower risk of adverse outcomes from COPD than 
females.23 Although the characteristics and prog-
nosis of COPD patients by sex have not been fully 
elucidated, susceptibility to toxic inhalation, air-
way structures, and female sex hormone have 
been identified as relevant factors.24,25 Recommen-
dations for the management of COPD include 
systemic steroid treatment for 5 to 7 days26 and a 
daily dose of 40 mg prednisone.27 Although the 
mechanisms for clinical improvement of lung 
function, oxygenation, and outcomes (i.e. early 
relapse, treatment failure, and length of hospitali-
zation) among patients who are administered 

corticosteroids during exacerbation events have 
not been fully elucidated, reduction in airway 
inflammation or decrease in airway oedema may 
be contributing factors.28 We reported interesting 
results for association between corticosteroids 
and early readmission in AECOPD patients by 
showing that corticosteroid use for more than 
5 days was associated with an increased risk of 
rehospitalization. Our results correspond to 
recent meta-analysis results and recommenda-
tions that long-term corticosteroid use during 
hospitalization has no benefit compared with 
short-term use.29

This is the first study to report on the status and 
related predictors of AECOPD rehospitalization 
using a nationwide healthcare database in Korea. 
Although the prevalence of readmission was rela-
tively high, predictors of rehospitalization in this 
study were similar to those according to a US 
study by David et al.20 However, we further dis-
covered that the use of systemic steroids was a 
significant factor associated with readmission.

Respiratory reasons account for 57% of readmis-
sions and were the most common causes of read-
mission for COPD-related events regardless of 
both age and sex. Cardiac causes of readmission 
included heart failure, ischaemic heart disease, 
and arrhythmias, which cumulatively accounted 
for 3% of readmissions. The remaining 40% of 
readmissions were due to conditions other than 
respiratory and cardiac causes. We evaluated the 
natural course (up to 30 days) of patients who 
were discharged after acute exacerbation of 
COPD and found that there were some differ-
ences in the pattern of occurrence depending on 
the cause of readmission. In particular, respira-
tory causes of readmission showed a pattern simi-
lar to that of all causes of readmission, accounting 
for more than half of the events (51.7%) that 
occurred within 10 days of discharge. The occur-
rence of events gradually decreased after this 
period. On the other hand, the majority of cardiac 
cause-related readmissions (48.5%) also occurred 
within 10 days of discharge, but even after 3 weeks 
of discharge more than 10% of events occurred 
and there was no pattern of gradual decrease. 
Congestive heart failure (CHF) has been reported 
to be the most common readmission diagnosis 
after respiratory-based disease according to stud-
ies conducted in the United States,8,9 and also 
one-fifth of COPD patients have been known to 
have unrecognized coexisting heart failure.30 
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Unlike previous studies,8,9,20,31 we reported that 
the cardiac reasons for readmission after 
AECOPD in Korea accounted for as little as 3% 
of patients. Nationwide data have shown that 
Korean COPD patients have a lower body mass 
index, lower comorbid hypertension and dyslipi-
daemia, which are known as risk factors for car-
diac disease, and a lower prevalence of myocardial 
infarct than other races or ethnic groups.32 
Similarly, low rates of cardiac cause-related read-
missions may be due to racial differences. 
Additionally, it is not easy to distinguish symp-
toms and signs between heart failure and 
AECOPD in actual clinical practice. Thus, the 
clinical manifestations of heart failure commonly 
mimic those of AECOPD. Since there is no 
acceptable biomarker for COPD, unlike cardiac 
troponin in ischaemic heart disease33 and B-type 
natriuretic peptide in CHF,34 this overlap of 
symptoms and signs makes diagnosis difficult and 
complicates coding of the diagnosis at the time of 
hospitalization. Even readmission in patients with 
COPD is a very complex phenomenon consider-
ing various well-known comorbidities. A single 
disease-specific approach for prediction is proba-
bly not sufficient, especially since readmission 
itself in COPD patients is related to high health-
care costs and adverse outcomes.6

This study has a strong advantage since it can be 
generalized; we could analyse medical claim data 
for all citizens due to the unique nature of the 
health insurance system in Korea. However, when 
interpreting the results of this study, some limita-
tions should be considered. First, our study was 
based on the HIRA database and was observa-
tional and retrospective. Although a nationwide 
database provides a large sample size and various 
clinical data related to hospitalization and dis-
charge, we did not include clinically important bio-
markers for prediction of readmission risk such as 
forced expiratory volume in 1 s (FEV1),35 body 
mass index,36 and severity of dyspnoea.37 Second, 
there is no objective index such as FEV1 to assess 
disease severity at the time of index hospitalization. 
However, considering the serious admission indi-
cators, including ICU admission or MV care, it is 
estimated that the severity of AECOPD at that 
time was comparable between groups. Third, our 
30-day readmission rate was relatively high and 
length of hospital stay at index hospitalization was 
longer compared with previous studies, possibly 
due to the relatively easy access to medical care in 
Korea and more comorbidities associated with 

prolonged treatment. Last, biases in estimating 
health care utilization and cause of readmission 
may be present because we used the ICD-10 code 
for defining hospitalization and readmission.

In conclusion, after AECOPD, a considerable 
number of Korean patients experience rehospi-
talization, which is one of the major concerns in 
the healthcare system considering the prevalence 
and socioeconomic impact of COPD. Considering 
the incidence of readmission within the first few 
days after discharge, a full assessment of the prog-
nosis before discharge is necessary. We found that 
both patient-related and clinical factors contrib-
ute to the risk of readmission. These results are 
meaningful as they provide a better understand-
ing of an individual patient’s risk of readmission. 
Further research is needed to develop accurate 
tools for predicting any possible subsequent 
adverse events. Clinicians can use these tools to 
understand when precautions need to be taken 
and to guide comprehensive care plans to reduce 
early readmission.
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