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Objectives: The high readmission rate of patients with chronic obstructive pulmonary disease (COPD) has led to the worldwide estab-

lishment of proactive measures for identifying and mitigating readmissions. This study aimed to identify factors associated with read-

mission, as well as groups particularly vulnerable to readmission that require transitional care services. 

Methods: To apply transitional care services that are compatible with Korea’s circumstances, targeted groups that are particularly vul-

nerable to readmission should be identified. Therefore, using the National Health Insurance Service’s Senior Cohort database, we ana-

lyzed data from 4874 patients who were first hospitalized with COPD from 2009 to 2019 to define and analyze readmissions within  

30 days after discharge. Logistic regression analysis was performed to determine factors correlated with readmission within 30 days. 

Results: The likelihood of readmission was associated with older age (for individuals in their 80s vs. those in their 50s: odds ratio [OR], 

1.59; 95% confidence interval [CI], 1.19 to 2.12), medical insurance type (for workplace subscribers vs. local subscribers: OR, 0.84; 95% 

CI, 0.72 to 0.99), type of hospital (those with 300 beds or more vs. fewer beds: OR, 0.77; 95% CI, 0.66 to 0.90), and healthcare organiza-

tion location (provincial areas vs. the capital area: OR, 1.66; 95% CI, 1.14 to 2.41). 

Conclusions: Older patients, patients holding a local subscriber insurance qualification, individuals admitted to hospitals with fewer 

than 300 beds, and those admitted to provincial hospitals are suggested to be higher-priority for transitional care services. 
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INTRODUCTION

Chronic obstructive pulmonary disease (COPD) is highly prev-
alent worldwide, affecting approximately 12% of the popula-
tion [1]. It is the third-ranking cause of death globally [2]. In 
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Korea, COPD has a 10.8% prevalence rate, and it is the ninth 
leading cause of death [3]. 

COPD is a chronic and irreversible condition characterized 
by damage to the airways and lung tissue, resulting in limited 
airflow [4]. Given its nature, ongoing management is neces-
sary after diagnosis [5]. Failing to manage symptoms consis-
tently can lead to avoidable hospitalizations and frequent re-
admissions. Readmissions are defined as subsequent admis-
sions to the same or different hospitals within 30 days of dis-
charge [6]. A higher readmission rate is associated with higher 
mortality rates [7] and lower quality of life for patients and 
their families [8]. 

Compared to other diseases, COPD has notably high read-
mission rates. International studies indicate that approximate-
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ly 20-23% of COPD patients are readmitted within 1 month, 
39% within 3 months, and 79% within 2 years [9]. In Korea, the 
risk-standardized readmission rate for COPD is 12.7%, the high-
est among the evaluated disease groups [10]. Notably, the 
“avoidable” hospitalization or readmission rate for COPD pa-
tients in Korea exceeds the average rate among Organization 
for Economic Cooperation and Development countries [11].

Internationally, proactive measures are already being imple-
mented to identify and mitigate readmissions. In the United 
States, the Hospital Readmissions Reduction Program (HRRP) 
aims to minimize avoidable readmissions by imposing a 3% 
reduction in insurance reimbursement on providers that ex-
ceeded the predicted readmission levels, based on the aver-
age values for the last 3 years [12]. In the United Kingdom, 
emergency readmissions within 30 days of hospital discharge 
are analyzed to identify regional variations in readmission lev-
els [13]. Similarly, in Canada, readmission rates within 30 days 
of discharge are monitored by the Canadian Institute for Health 
Information (CIHI) [14].

In order to reduce the likelihood of hospital readmission, 
transitional care services are a viable option. These services 
provide a range of support and interventions for individuals 
transitioning from one healthcare setting, typically a hospital, 
to another, such as post-acute or home-based care [15]. They 
encompass essential components, including medication man-
agement, care coordination, patient education, and follow-up 
care. Though transitional care services in Korea have not been 
systematically established, 2 pilot projects are underway. Giv-
en the substantial disease burden in older adult patients with 
COPD, establishing a post-discharge patient management plan 
is essential to reduce COPD readmissions in older patients. 

Identifying characteristics of older adult COPD patients vul-
nerable to readmission is essential for prioritizing transitional 
care services. A few comprehensive analytical studies on this 
topic have been conducted in Korea. For instance, Kim et al. 
[16] analyzed factors associated with the COPD readmission 
rate using the National Health Insurance Service Senior Cohort 
(NHIS-SC) database and found that sex, institution type, insur-
ance type, length of study, residential area, and medical ser-
vice accessibility were associated with higher readmission rates. 
However, the study was limited in not specifying initial hospi-
talization because it did not consider patients’ medical history. 
In addition, it did not include the underlying disease or initial 
hospitalization route. 

To address this gap, this cross-sectional study based on NHIS-

SC data aimed to identify factors associated with readmissions 
of older COPD patients at 3 levels: socio-demographic, health-
care organization, and each individual’s underlying disease.

METHODS

Data Sources
This retrospective cohort study analyzed data from version 

2.0 of the NHIS-SC database. The database contains represen-
tative cohort data on 8% of the population selected through 
simple random sampling. It focuses on individuals aged  
≥60 years who had maintained their health insurance and 
medical benefit qualifications as of 2008 [17]. Each year since 
2009, new records are added for individuals turning 60 years 
old, together with 10 years’ worth of their medical records [17]. 
Consequently, the analysis included patients in their 50s as well.

Study Population
The participants in this study consisted of patients aged  

50 years or older who were hospitalized for the first time with 
COPD as their main diagnosis between 2009 and 2019. Accord-
ing to the Korean Standard Classification of Disease version 
7.0, codes J43 and J44 indicate COPD patients [18]. To simplify 
the analysis, patients with a prior COPD primary diagnosis in 
2007 or 2008 were excluded, since the first hospitalization for 
COPD was presumed to occur during the study’s cohort period.

Definition of Readmission
In our model, the dependent variable was the 30-day all-

cause readmission rate. This aligns with the approach used by 
the HRRP in the United States and the CIHI in Canada, both of 
which consider all-cause readmissions in their analyses of fac-
tors associated with COPD readmissions [6,14].

Billing for stays exceeding 1 month was assessed monthly, 
and because of the nature of the claims data, there were re-
cords of transfers to other hospitals or consultations with oth-
er departments during hospitalization. As a result, clear opera-
tional definitions were necessary to determine readmissions. 
We considered cases to have a single hospitalization if they 
met all 3 of the following conditions: (1) the readmission oc-
curred 1 day or less after discharge, (2) the same healthcare in-
stitution number was used, and (3) the same main diagnosis 
code was used. Patients were excluded if they had consulta-
tions with other departments during hospitalization, since the 
days of medication use were not recorded in such cases.
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Statistical Analysis
A cross-sectional study based on a retrospective cohort da-

tabase was conducted to analyze the associations among  
30-day readmissions of COPD patients and risk factors associ-
ated with hospital readmission. A comprehensive systematic 
review of factors associated with COPD patient readmission 
worldwide classified the risk factors for readmission in COPD 
patients into 3 categories: (1) patient-related socioeconomic 
risk factors, (2) provider-related risk factors, and (3) patient-re-
lated clinical risk factors [19]. Based on these categories, our 
study established a 3-stage model using variables that can be 
extracted from the NHIS-SC database. 

Model 1 contained socio-demographic factors. Model 2 
added healthcare organization factors to model 1, and model 
3 added the underlying diseases of each patient to model 2. 
Socio-demographic factors representing biological character-
istics such as age and sex, and conditions that could help or 
hinder utilization, such as residential area, insurance type, and 
income level, were included in model 1. Residential areas were 
categorized into distinct regions, namely the capital area (com-
prising Seoul and Gyeonggi Province), metropolitan cities, and 
provincial (do) areas. The insurance types were local subscrib-
er, workplace subscriber, and Medical Aid beneficiary; local 
subscribers included self-employed individuals and the unem-
ployed, excluding workplace subscribers and their dependents. 
Income levels were delineated into 6 distinct groups. The low-
est income group included Medical Aid beneficiaries, while in-
come levels 2 to 6 were defined based on insurance fee infor-
mation.

In model 2, the analysis was expanded to encompass addi-
tional variables, namely hospital type (defined by the bed ca-
pacity, i.e., more or fewer than 300 beds), admission route (emer-
gency room or an outpatient visit), and the hospital site’s re-
gion type (capital area, metropolitan cities, and provincial ar-
eas). This augmented selection of variables was chosen to ex-
plore the efficacy of the initial hospitalization process. Prelimi-
nary studies have emphasized the effects of hospital-level char-
acteristics on the readmission rates of COPD patients [20,21]. 
The route of initial admission was included as a proxy indicator 
for the severity of the patient’s COPD. 

Model 3 added components of each patient’s underlying 
disease. The underlying diseases comprised a total of 6 condi-
tions, namely stroke, myocardial infarction, hypertension, dia-
betes, tuberculosis, and other diseases, which were elicited 
during the mandatory medical checkup. A systematic review 

concluded that “hospitalization in the previous year and co-
morbidity (asthma) were the most consistent predictors of ex-
acerbation of COPD readmission,” highlighting the importance 
of the effects of the underlying disease [19].

The univariate chi-square test was conducted to assess wheth-
er each indicator was evenly distributed based on patient char-
acteristics. Logistic regression analysis was performed to de-
termine whether the factors in the established model were 
significantly correlated with readmission within 30 days. SAS 
version 9.4 (SAS Institute Inc., Cary, NC, USA) was used for sta-
tistical analyses. All reported p-values were 2-sided. Statistical 
significance was defined as p<0.05.

Ethics Statement
The study protocol was reviewed and approved by the Insti-

tutional Review Board of Kangwon University Hospital (ap-
proval No. KNUH-2023-02-003). 

RESULTS

In total, 4874 patients were included in the analysis, of whom 
1131 (23.2%) were readmitted within 30 days after hospital 
discharge (Table 1). Male participants outnumbered female 
participants by 3231 (66.3%), although the readmission rate of 
male participants (23.1%) was similar to that of female partici-
pants (23.4%). Regarding participant age, 398 (8.2%) were in 
their 50s, 1328 (27.2%) were in their 60s, 2062 (42.3%) were in 
their 70s, and 1074 (22%) were in their 80s. The readmission 
rate was higher among older participants. Regarding partici-
pants’ residential areas, 1109 (22.8%) lived in the capital area 
(Seoul and Gyeonggi Province), 999 (20.5%) lived in metropol-
itan cities, and 2766 (56.8%) lived in provincial (do) areas.

Regarding health insurance type, 1382 participants (28.4%) 
were local subscribers, 3070 (63%) were workplace subscrib-
ers, and 422 (8.7%) were Medical Aid beneficiaries. The health 
insurance percentiles representing the first through sixth in-
come levels included 532 (10.9%), 653 (13.4%), 560 (11.5%), 
761 (15.6%), 920 (18.9%), and 1448 (29.7%) participants, re-
spectively. The Medical Aid beneficiaries were included in the 
first percentile. At the time of their first hospitalization, 2830 
(58.1%) and 2044 (41.9%) patients were admitted in health-
care organizations with fewer and more than 300 beds, re-
spectively. Regarding the location of healthcare organizations, 
1182 (24.3%) were in the capital area, 1232 (25.3%) in metro-
politan cities, and 2460 (50.5%) in provincial areas. 
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At the time of their first hospitalization, 3573 (73.3%) patients 
were admitted through outpatient visits and 1255 (25.7%) 
through emergency room visits. The participants’ underlying 
diseases were identified based on their previous medical ex-
amination records closest to the date of first hospitalization, 
which showed that 159 (3.3%) participants had stroke, 449 
(9.2%) had heart failure, 1818 (37.3%) had hypertension, 708 
(14.5%) had diabetes, 181 (3.7%) had pulmonary tuberculosis, 
and 1203 (24.7%) had other conditions. 

Table 2 summarizes the logistic regression analysis results 
for the factors associated with readmission across the 3 mod-
els. In model 1, among socio-demographic factors, readmis-
sion within 30 days showed a significant association with age 

and residential area. In model 2, among healthcare organiza-
tion factors, readmission within 30 days had a significant asso-
ciation with type of hospital and hospital location. Moreover, 
the type of hospital and location were significantly associated 
with readmission. In model 3, the individual’s underlying dis-
ease had no significant association with readmission within  
30 days. 

In model 1, among the socio-demographic factors, sex was 
not significantly associated with readmission within 30 days. 
However, older age was significantly associated with readmis-
sion within 30 days. Specifically, sex showed a weak correla-
tion with readmission in model 3 (female: odds ratio [OR], 0.94; 
95% confidence interval [CI], 0.81 to 1.09). Participants in their 

Table 1. Demographic characteristics 

Characteristics Total 
(n=4874)

Not 
readmitted 
(n=3743, 

76.8%)

Readmitted 
(n=1131, 

23.2%)
p-value

Sex 0.780

Male 3231 (66.3) 2485 (76.9) 746 (23.1)

Female 1643 (33.7) 1258 (76.6) 385 (23.4)

Age (range, y) <0.001

50s 398 (8.2) 317 (79.6) 81 (20.4)

60s 1328 (27.2) 1067 (80.3) 261 (19.7)

70s 2062 (42.3) 1587 (77.0) 475 (23.0)

80s 1074 (22.1) 766 (71.3) 308 (28.7)

90s 12 (0.2) 6 (50.0) 6 (50.0)

Residence 0.006

Capital area (Seoul/
Gyeonggi Province)

1109 (22.7) 884 (79.7) 225 (20.3)

Metropolitan cities 999 (20.5) 770 (77.1) 229 (22.9)

Provincial (do) areas 2766 (56.8) 2089 (75.5) 677 (24.5)

Insurance type 0.100

Local subscriber 1382 (28.4) 1053 (76.2) 329 (23.8)

Workplace subscriber 3070 (62.9) 2402 (78.2) 668 (21.8)

Medical Aid  
beneficiary 

422 (8.7) 288 (68.2) 134 (31.8)

Income level 0.780

1 (lowest group) 532 (10.9) 373 (70.1) 159 (29.9)

2 653 (13.4) 522 (79.9) 131 (20.1)

3 560 (11.5) 452 (80.7) 108 (19.3)

4 761 (15.6) 591 (77.7) 170 (22.3)

5 920 (18.9) 709 (77.1) 211 (22.9)

6 (highest group) 1448 (29.7) 1096 (75.7) 352 (24.3)

Type of hospital (bed) <0.001

<300 2830 (58.1) 2112 (74.6) 718 (25.4)

≥300 2044 (41.9) 1631 (79.8) 413 (20.2)

Characteristics Total 
(n=4874)

Not 
readmitted 
(n=3743, 

76.8%)

Readmitted 
(n=1131, 

23.2%)
p-value

Hospital site <0.001

Capital area (Seoul/
Gyeonggi Province)

1182 (24.3) 954 (80.7) 228 (19.3)

Metropolitan cities 1232 (25.3) 953 (77.4) 279 (22.6)

Provincial (do) areas 2460 (50.4) 1836 (74.6) 624 (25.4)

Admission route 0.840

Outpatient visit 3573 (73.3) 2743 (76.8) 830 (23.2)

Emergency room visit 1255 (25.7) 967 (77.1) 288 (22.9)

Underlying diseases

Stroke

No 4715 (96.7) 3626 (76.9) 1089 (23.1) 0.350

Yes 159 (3.3) 117 (73.6) 42 (26.4)

Heart failure

No 4425 (90.8) 3407 (77.0) 1018 (23.0) 0.300

Yes 449 (9.2) 336 (74.8) 113 (25.2)

Hypertension

No 3056 (62.7) 2345 (76.7) 711 (23.3) 0.900

Yes 1818 (37.3) 1398 (76.9) 420 (23.1)

Diabetes 

No 4166 (85.5) 3193 (76.6) 973 (23.4) 0.540

Yes 708 (14.5) 550 (77.7) 158 (22.3)

Tuberculosis

No 4693 (96.3) 3599 (76.7) 1094 (23.3) 0.350

Yes 181 (3.7) 144 (79.6) 37 (20.4)

Other diseases

No 3671 (75.3) 2821 (76.8) 850 (23.2) 0.880

Yes 1203 (24.7) 922 (76.6) 281 (23.4)

Values are presented as number (%).
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Table 2. Factors associated with readmission for patients with chronic obstructive pulmonary disease1 

Characteristics Model 1 Model 2 Model 3

Sex
   Male 1.00 (reference) 1.00 (reference) 1.00 (reference) 
   Female 0.96 (0.84, 1.11) 0.94 (0.81, 1.08) 0.94 (0.81, 1.09)
Age (range, y)
   50s 1.00 (reference) 1.00 (reference) 1.00 (reference) 
   60s 0.95 (0.72, 1.26) 0.96 (0.73, 1.28) 0.97 (0.73, 1.28)
   70s 1.17 (0.89, 1.52) 1.18 (0.90, 1.54) 1.18 (0.90, 1.54)
   80s 1.59 (1.20, 2.10) 1.59 (1.20, 2.11) 1.59 (1.19, 2.12)
   90s 3.89 (1.20, 12.57) 3.85 (1.19, 12.51) 3.83 (1.17, 12.50)
Residence
   Capital area (Seoul/Gyeonggi Province) 1.00 (reference) 1.00 (reference) 1.00 (reference)
   Metropolitan cities 1.19 (0.97, 1.47) 0.87 (0.57, 1.33) 0.87 (0.57, 1.33)
   Provincial (do) areas 1.26 (1.06, 1.49) 0.77 (0.53, 1.11) 0.76 (0.53, 1.11)
Insurance type
   Local subscriber 1.00 (reference) 1.00 (reference) 1.00 (reference)
   Workplace subscriber 0.84 (0.72, 0.98) 0.85 (0.72, 0.99) 0.84 (0.72, 0.99)
   Medical Aid beneficiary 1.43 (0.85, 2.41) 1.35 (0.80, 2.27) 1.34 (0.80, 2.26)
Income level
   1 (lowest group) 1.00 (reference) 1.00 (reference) 1.00 (reference)
   2 0.84 (0.51, 1.37) 0.81 (0.49, 1.33) 0.81 (0.49, 1.33)
   3 0.81 (0.49, 1.33) 0.77 (0.47, 1.28) 0.77 (0.47, 1.28)
   4 0.96 (0.59, 1.55) 0.94 (0.58, 1.53) 0.94 (0.58, 1.53)
   5 1.01 (0.63, 1.62) 0.99 (0.61, 1.59) 0.99 (0.61, 1.63)
   6 (highest group) 1.05 (0.66, 1.67) 1.02 (0.64, 1.62) 1.02 (0.64, 1.63)
Type of hospital (bed)
   <300 - 1.00 (reference) 1.00 (reference)
   ≥300 - 0.77 (0.66, 0.90) 0.77 (0.66, 0.90)
Healthcare organization location
   Capital area (Seoul/Gyeonggi Province) - 1.00 (reference) 1.00 (reference) 
   Metropolitan cities - 1.40 (0.93, 2.11) 1.39 (0.92, 2.10)
   Provincial (do) areas - 1.66 (1.15, 2.42) 1.66 (1.14, 2.41)
Admission route
   Outpatient visit - 1.00 (reference) 1.00 (reference) 
   Emergency room visit - 1.11 (0.94, 1.32) 1.11 (0.94, 1.31)
Underlying diseases
   Stroke
      No - - 1.00 (reference)
      Yes - - 1.15 (0.79, 1.65)
   Heart failure
      No - - 1.00 (reference)
      Yes - - 1.07 (0.85, 1.35)
   Hypertension
      No - - 1.00 (reference)
      Yes - - 0.96 (0.83, 1.11)
   Diabetes
      No - - 1.00 (reference)
      Yes - - 0.92 (0.75, 1.13)
   Tuberculosis
      No - - 1.00 (reference)
      Yes - - 0.90 (0.62, 1.31)
   Other diseases
      No - - 1.00 (reference)
      Yes - - 1.01 (0.87, 1.19)

Values are presented as odds ratio (95% confidence interval).
1Model I: only socio-demographic factors included; Model II: sociodemographic factors and healthcare organization factors included; Model III: socio-demograph-
ic factors, healthcare organization factors and underlying diseases variables included. 
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80s or 90s were more likely to be admitted than those their 
50s (model 3, 60s: OR, 0.97; 95% CI, 0.73 to 1.28; 70s: OR, 1.18; 
95% CI, 0.90 to 1.54; 80s: OR, 1.59; 95% CI, 1.19 to 2.12; 90s: 
OR, 3.83; 95% CI, 1.17 to 12.50).

In model 1, a participant’s residential area was associated 
with a higher readmission rate in provincial areas than in met-
ropolitan cities (provincial areas: OR, 1.26; 95% CI, 1.06 to 1.49); 
however, it was not associated with readmission rates in mod-
els 2 or 3, which included the healthcare organization factors 
(model 3, metropolitan cities: OR, 0.87; 95% CI, 0.57 to 1.33; 
provincial areas: OR, 0.76; 95% CI, 0.53 to 1.11). In all models, 
workplace subscribers had lower readmission rates than local 
subscribers, while the readmission rates of local subscribers 
and Medical Aid beneficiaries did not differ (model 3, work-
place subscribers: OR, 0.84; 95% CI, 0.72 to 0.99; Medical Aid 
beneficiaries: OR, 1.34; 95% CI, 0.80 to 2.26). Although income 

level was not significantly associated with readmission within 
30 days, the OR for readmission within 30 days showed a U-
shaped relationship with income level.

The first hospitalization and type of hospital were significant-
ly associated with early readmission in models 2 and 3, with 
the first hospitalization in a hospital with more than 300 beds 
likely to be associated with lower readmission rates (model 3, 
<300 beds: OR, 0.77; 95% CI, 0.66 to 0.90). Additionally, pa-
tients who were first hospitalized in an institution located in a 
provincial area were more likely to be readmitted than those 
admitted to an institution located in the capital area (model 3, 
metropolitan cities: OR, 1.39; 95% CI, 0.92 to 2.10; provincial 
areas: OR, 1.66; 95% CI, 1.14 to 2.41). Whether the first hospital-
ization was through an emergency room or an outpatient visit 
was irrelevant in models 2 and 3 (model 3, admission through 
an emergency room visit: OR, 1.11; 95% CI, 0.94 to 1.31).

Figure 1. Forest plots showing the associations between chronic obstructive pulmonary disease patient readmission and risk 
factors.

Female vs. Male

Age 60s vs. 50s

Age 70s vs. 50s

Age 80s vs. 50s

Age 90s vs. 50s

(Residence) Metropolitan cities vs. Capital area 

(Residence) Provincial areas vs. Capital area 

Workplace subscriber vs. Local subscriber 

Medical care beneficiary vs. Local subscriber

Income level 2 vs. Income level 1 

Income level 3 vs. Income level 1

Income level 4 vs. Income level 1 

Income level 5 vs. Income level 1

Income level 6 vs. Income level 1

Over 300 beds vs. Less than 300 beds

(Hospital) Metropolitan cities vs. Capital area 

(Hospital) Provincial areas vs. Capital area 

Emergency room visit vs. Outpatient visit

(Stroke) Yes vs. No

(Heart failure) Yes vs. No

(Hypertension) Yes vs. No

(Diabetes) Yes vs. No

(Tuberculosis) Yes vs. No

(Other disease) Yes vs. No

0 0.5 1.0 1.5 2.0 2.5 3.0
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Participants’ underlying diseases were not significantly asso-
ciated with readmissions (model 3, stroke: OR, 1.15; 95% CI, 
0.79 to 1.65; heart failure: OR, 1.07; 95% CI, 0.85 to 1.35; hyper-
tension: OR, 0.96; 95% CI, 0.83 to 1.11; diabetes: OR, 0.92; 95% 
CI, 0.75 to 1.13; tuberculosis: OR, 0.90; 95% CI, 0.62 to 1.31; 
other diseases: OR, 1.01; 95% CI, 0.87 to 1.19). Figure 1 shows 
forest plots for the association between readmission of COPD 
patients and risk factors.

DISCUSSION

This study included 4874 patients hospitalized with COPD as 
their principal diagnosis between 2009 and 2019. This finding 
is consistent with that of a previous study, which reported a 
readmission rate of 22.6% for patients discharged with COPD 
within 30 days for various reasons [22]. The readmission rate in 
our study was higher than the risk-standardized readmission 
rate for COPD [10]. This discrepancy may be attributed to the 
fact that our analysis encompassed all healthcare organiza-
tions, whereas the previous study considered only general 
hospitals and upper-level general hospitals with 500 beds or 
more. The readmission rate of healthcare organizations with 
over 500 beds may be an underestimate, since our results indi-
cated that hospitals with fewer than 300 beds had a higher re-
admission rate.

When considering personal demographic factors, age emerged 
as a significant contributor to readmission, with older adults 
showing a higher susceptibility. This can be attributed to fac-
tors such as natural aging and the presence of other medical 
conditions that can impede recovery from COPD hospitaliza-
tion. These factors can increase the risk of acute exacerbations 
and subsequent readmission. Therefore, physicians would tend 
to consider older COPD patients as having a higher risk of re-
admission.

In addition, the insurance type showed significant associa-
tion with readmission. Given that the mean age of the COPD 
patients in this study was higher than the average retirement 
age, it is probable that employed families, especially the older 
patients’ offspring, registered their parents. Korea’s national in-
surance system allows workers to register their family mem-
bers with the same insurance status if they live together. Con-
sequently, holding workplace insurance qualifications can im-
ply that an elderly individual has family members who can of-
fer care and immediate assistance. Notably, medical services 
are offered uniformly in Korea, irrespective of the insurance 

type. Therefore, the difference in readmission rates cannot be 
attributed to variations in service based on insurance cover-
age. Instead, the results may be attributed to variations in sup-
port from family caregivers, suggesting that patients lacking 
family support are more vulnerable to readmission. According 
to one study, caregiving is associated with lower readmission 
rates in patients with COPD [23]. Therefore, it is advisable to 
consider prioritizing transitional care services for patients who 
may not have access to ample caregiving support from their 
family members.

Among the hospital-level characteristics examined in this 
study, hospital type and the initial admission location of pa-
tients were significantly correlated with readmission. Notably, 
patients admitted to hospitals with more than 300 beds had a 
lower likelihood of readmission. In this study, the number of 
beds was considered an indicator of the medical staff’s com-
petency and the range of medical services offered, rather than 
just the size of the hospital. A prior study highlighted that the 
quality of medical and therapeutic services received during 
hospitalization and appropriate outpatient management could 
affect differences in readmission rates [24]. Furthermore, other 
studies tracking healthcare utilization by the same patients 
have suggested that disparities in healthcare facilities play a 
role, at least partially, in readmission rates independent of pa-
tient factors [25].

Korean statistical data indicate that tertiary general hospi-
tals and general hospitals have higher implementation rates 
of pulmonary function tests (PFTs), prescription rates of bron-
chodilators, and maintenance rates of PFT equipment com-
pared to other types of hospitals and clinics [26]. Therefore, to 
address the need for reducing readmission rates in COPD pa-
tients, it is recommended that transitional care interventions, 
including initiatives such as providing education on home 
healthcare and implementing early post-discharge follow-up, 
along with other supportive measures [26,27], be implement-
ed specifically within the context of smaller and medium-sized 
hospitals that have fewer than 300 beds. 

Furthermore, our analysis revealed that hospitalizations in 
provincial areas are followed by higher readmission rates com-
pared to those in metropolitan areas and metropolitan city 
hospitals. When considering both patient residential area and 
hospital location in models 2 and 3, we found that only hospi-
tal location was significantly associated with readmission rates, 
which suggests that readmission rates are more strongly influ-
enced by the latter. The result indicates that services provided 
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by hospitals may vary by area. In metropolitan areas and large 
cities, primary healthcare and social welfare resources are more 
abundant [28], suggesting that the appropriate services for 
discharged patients can be readily available. Therefore, further 
studies should be conducted on the differences in patient sup-
port services by regional area. 

Finally, our analysis revealed that comorbidities were not 
significantly associated with readmission, which contrasts with 
the findings of previous research. Baker et al. [23] identified 
comorbid conditions as a significant predictor of readmission 
within 30 days after discharge, and another study found an as-
sociation between readmission of COPD patients and comor-
bidities such as heart failure, renal failure, acute myocardial in-
farction, pneumonia, and depression [29]. Our analysis focused 
on patients who were initially diagnosed with COPD during 
their first hospitalization, which could explain why underlying 
diseases were not associated with readmission in our findings. 
Future studies that investigate individuals’ continuous health-
care utilization records to analyze comorbidities may offer a 
more comprehensive understanding of the impact of comor-
bidities on readmission. 

Limitations
This study has certain limitations due to the use of second-

ary data for analysis. The severity of the underlying disease may 
not have been adequately captured because it relied on self-
reported information from medical examinations. Consequent-
ly, detailed aspects such as the severity and duration of the ill-
nesses were not available. The NHIS-SC data also did not con-
tain medical usage records before the initial year of the cohort.

In addition, there is a limitation in that it does not directly in-
corporate variables that consider community support, such as 
participants’ access to healthcare organizations, the number and 
distribution of medical facilities and healthcare professionals in 
the region, and the quality and availability of transportation 
and other social infrastructure. Instead, it relies on indirect vari-
ables such as the size and location of healthcare organizations.

Furthermore, this study examined the factors influencing 
readmission of all causes, rather than specifically focusing on 
COPD-related readmission in patients initially hospitalized with 
COPD. This approach was taken because COPD is a systemic 
disease that can lead to various comorbid conditions [30], and 
our aim was to analyze relevant factors across demographics, 
healthcare organizations, and underlying diseases. Many pre-
vious studies used all-cause readmission within 30 days to iden-

tify readmission factors. However, further research that focuses 
on the irreversible prognosis of COPD could be beneficial in 
treatment of severe COPD patients. 

Nevertheless, the significance of this study lies in its process 
of defining and analyzing readmissions within 30 days after 
discharge using NHIS-SC data. This study comprehensively in-
corporated multiple aspects of healthcare service utilization. 
These findings enable us to identify higher-priority patient 
management groups that may require special attention dur-
ing hospital discharge. 
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