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Objectives: Measuring the quality of care is paramount to inform policies for healthcare services. Nevertheless, little is known about 

the quality of primary care and acute care provided in Korea. This study investigated trends in the quality of primary care and acute 

care.

Methods: Case-fatality rates and avoidable hospitalization rates were used as performance indicators to assess the quality of primary 

care and acute care. Admission data for the period 2008 to 2020 were extracted from the National Health Insurance Claims Database. 

Case-fatality rates and avoidable hospitalization rates were standardized by age and sex to adjust for patients’ characteristics over 

time, and significant changes in the rates were identified by joinpoint regression.

Results: The average annual percent change in age-/sex-standardized case-fatality rates for acute myocardial infarction was -2.3% 

(95% confidence interval, -4.6 to 0.0). For hemorrhagic and ischemic stroke, the age-/sex-standardized case-fatality rates were 21.8% 

and 5.9%, respectively in 2020; these rates decreased since 2008 (27.1 and 8.7%, respectively). The average annual percent change in 

age-/sex-standardized avoidable hospitalization rates ranged from -9.4% to -3.0%, with statistically significant changes between 2008 

and 2020. In 2020, the avoidable hospitalization rates decreased considerably compared with the 2019 rate because of the coronavi-

rus disease 2019 pandemic.

Conclusions: The avoidable hospitalization rates and case-fatality rates decreased overall during the past decade, but they were rela-

tively high compared with other countries. Strengthening primary care is an essential requirement to improve patient health out-

comes in the rapidly aging Korean population.
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INTRODUCTION

Strengthening primary care and acute care is a high-priority 
policy goal to ensure better health outcomes and lower costs 
amid rapidly rising medical expenditures in healthcare systems 
globally [1,2]. To achieve these goals, measuring the quality of 
care has been emphasized worldwide over the past several 
decades [3].

Different countries measure the quality of care provided in 
their healthcare systems using various quality indicators, but 
avoidable hospitalization rates (AHRs) for chronic ambulatory 
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care-sensitive conditions (ACSCs) and case-fatality rates (CFRs) 
for acute myocardial infarction (AMI) and stroke are widely 
used as performance indicators [4,5]. ACSCs such as diabetes 
and chronic obstructive pulmonary disease (COPD) are diseas-
es for which accessible and effective primary care can reduce 
the risk of complications and preventive hospitalizations. NHS 
Digital, the Centers for Medicare and Medicaid Services, and 
the Agency for Healthcare Research and Quality [6-8] have 
measured AHRs to provide stakeholders with information that 
enables them to identify policy interventions to improve the 
quality of primary care. The CFRs for AMI and stroke reflect the 
quality of acute care provided, such as whether effective med-
ical interventions were employed and if the patient was trans-
ported rapidly enough [3]. Moreover, the Organization for Eco-
nomic Cooperation and Development (OECD) regularly collects 
AHRs and CFRs to compare the performance of healthcare sys-
tems among OECD member countries. 

Measuring the quality of care may provide stakeholders with 
important evidence for policy development and decision-mak-
ing [1]. Nevertheless, little is known about the quality of primary 
care and acute care provided in Korea. This study aimed to ex-
amine trends in the quality of primary care and acute care pro-
vided in Korea and explore factors that have contributed to 
changes using a population-based nationwide database.

METHODS

This population-based, cross-sectional study used data from 
the National Health Insurance Claims Database (NHICD) col-
lected by the Health Insurance Review & Assessment Service 
(HIRA). Admission data for the period 2008 to 2020 were ex-
tracted from the NHICD, which contained patients’ medical re-
cords, including the diagnosis, medication prescribed, and ex-
amination notes [9]. The occurrence of death within 30 days of 
admission of patients who were diagnosed with AMI or stroke 
was obtained by linking the NHICD to the Resident Registra-
tion System of the Ministry of the Interior and Safety. 

Variables and Measures
CFRs and AHRs were used to investigate the quality of pri-

mary care and acute care, respectively. There is no consensus 
on which conditions should be included in the list of ACSCs 
[10]. This study included AHRs for asthma, COPD, congestive 
heart failure (CHF), hypertension, and diabetes, which were 
collected by the OECD, to compare them with other countries. 

The AHR was defined as the number of hospital admissions 
with a principal diagnosis of certain diseases among people 
aged 15 years and older per 100 000 people. International 
Classification of Disease, 10th revision (ICD-10) codes for the 
diseases that we included in our study are as follows: asthma 
(J45.x, J46.x), COPD (J40, J41.x, J42, J43.x, J44.x), CHF (I11.0, 
I13.0, I13.2, I50.0, I50.1, I50.9), hypertension (I10.x, I11.9, I12.9, 
I13.9), and diabetes (E10.x, E11.x, E13.x, E14.x). Admissions re-
sulting from the transfer of a patient from another hospital and 
where the patient died during the admission process were ex-
cluded from the study sample, as these deaths were considered 
to be unavoidable [11]. Data regarding the number of the gen-
eral population were obtained from the National Statistical Of-
fice of Korea and utilized as the denominator for the AHR. 

AMI and stroke are representative of diseases requiring acute 
care within the “golden hour” [12]. We included CFRs for AMI 
and stroke, which were also collected by the OECD. The CFR is 
defined as the percentage of patients aged 45 years and older 
who die within 30 days following admission with a primary di-
agnosis of AMI (ICD-10: I21.x, I22.x) and stroke (ICD-10: I60.x-I62.x 
for hemorrhagic stroke, I63.x and I64.x for ischemic stroke). 

Statistical Analysis
The CFRs and AHRs were calculated for the period from 2008 

to 2020, and then standardized by age and sex to adjust for 
patients’ characteristics over time. Age-/sex-standardized CFRs 
and AHRs were estimated using the direct method with refer-
ence to the 2010 OECD population aged 45 years and older 
admitted to hospitals for AMI or stroke, and the 2010 OECD 
population aged 15 years and older, respectively [11]. Changes 
in age-/sex-standardized CFRs and AHRs were quantified by 
joinpoint regression, which was utilized to find the inflection 
points. In years in which trend changes occurred, the annual 
percent change (APC), the average annual percent change 
(AAPC), and their 95% confidence intervals (CIs) were estimat-
ed. The slopes were categorized as increasing or decreasing if 
the estimated slope differed significantly from 0 [13].

For statistical analysis, SAS Enterprise Guide 7.1. (SAS Insti-
tute Inc., Cary, NC, USA) and Joinpoint regression version 4.9.0.1 
(National Cancer Institute, Bethesda, MD, USA) were used. A p-
value <0.05 was considered statistically significant.

Ethics Statement 
This study was approved by the Institutional Review Board 

of the HIRA (No. 2023-038-001).
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RESULTS

Changes in Case-fatality Rates for Acute  
Myocardial Infarction and Stroke

As shown in Table 1, the age-/sex-standardized CFRs for AMI 
and stroke decreased significantly between 2008 and 2020. 
The CFR for AMI in 2008 was 14.2%, while in 2020 it was 10.6%. 
The AAPC was -2.3% (95% CI, -4.6 to 0.0) with borderline sig-
nificance (Table 2). Joinpoints were detected in 2013 and 2017. 
The APC between 2013 and 2017 increased, but this increase 
was not statistically significant (p=0.154).

With regard to hemorrhagic stroke, the age-/sex-standard-
ized CFR was 21.8% in 2020 and decreased steadily since 2008 
(27.1%), with an AAPC of -1.8% (95% CI, -2.7 to -0.9). We found 
that the downward trend between 2011 and 2015 was signifi-
cantly greater than in other periods. Our results indicate that 
the age-/sex-standardized CFR for ischemic stroke decreased 
overall, without any inflection points, and the AAPC was -3.5% 
(95% CI, -4.0 to -3.1).

Changes in Avoidable Hospitalization Rates 
The age-/sex-standardized AHRs for all diseases decreased 

considerably between 2008 and 2020 (Table 1). In 2020, the 
AHRs for asthma and COPD were 38.5 per 100 000 people and 
88.5 per 100 000 people, respectively; the AAPC was -7.8% (95% 
CI, -10.1 to -5.5) and -7.1% (95% CI, -10.3 to -3.9), respectively 
(Table 2). Asthma and COPD had the same inflection point, 
and the APCs for the 2018 to 2020 period (-27.4 and -27.2%, 
respectively) were larger than those for the 2008 to 2018 peri-
od (-3.3 and -2.5%, respectively). Unlike other diseases, the 
AHR for CHF increased only slightly between 2013 and 2018, 
and the APC did not show a significant change (0.1%; 95% CI, 
-0.8 to 0.9; p=0.860). The AHRs for hypertension and diabetes 

were 56.3 per 100 000 and 191.2 per 100 000 people in 2020, 
respectively, reflecting decreases of 71.3% and 45.3%, respec-
tively, since 2008 with no inflection point.

DISCUSSION

After 2008, the age-/sex-standardized CFRs for hemorrhagic 
and ischemic strokes decreased, with AAPCs of -1.8% and -3.5%, 
respectively. The age-/sex-standardized CFR for AMI increased 
temporarily between 2013 and 2017, but decreased again af-
ter 2017. The age-/sex-standardized AHRs also decreased sub-
stantially. In particular, a relatively large decrease was observed 
in 2020 during the coronavirus disease 2019 (COVID-19) pan-
demic.

The age-/sex-standardized CFRs for AMI, and hemorrhagic 
and ischemic strokes decreased between 2008 and 2020. The 
decrease in CFRs observed in this study is in line with previous 
trends in other countries [14-16]. The health outcomes of AMI 
and stroke patients are determined not only by rapid and ef-
fective medical interventions in the hospital, but also by inter-
ventions outside the hospital, such as the management of risk 
factors for cardio/cerebrovascular disease, emergency responses, 
and timely transport of patients. Many countries, including 
Korea, have implemented a variety of interventions to im-
prove health outcomes, which have resulted in a decrease in 
mortality [3]. Lecoffre et al. [17] reported that France estab-
lished a national strategy for the management of stroke pa-
tients, including the establishment of stroke units in hospitals 
in 2000, and as a result, in-hospital mortality decreased by 
17.1% in patients with ischemic stroke. In Korea, the decrease 
in CFRs for AMI and stroke can be explained by improvements 
in therapeutic technologies and effective interventions imple-
mented by clinical societies and the Ministry of Health and 

Table 1. Trends in the age-/sex-standardized case-fatality rate and avoidable hospitalization rate from 2008 to 2020

Indicators Conditions 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Age-/sex-standardized 
case-fatality rate (%)

AMI 14.2 12.9 12.2 10.9 10.8 10.6 10.3 10.2 12.1 12.0 11.2 11.0 10.6

Hemorrhagic stroke 27.1 26.6 26.4 26.3 24.8 24.9 23.3 22.7 22.7 22.6 22.1 21.7 21.8

Ischemic stroke 8.7 8.0 8.1 7.8 7.6 7.3 7.1 6.7 6.5 6.2 5.6 5.8 5.9

Age-/sex-standardized 
avoidable  
hospitalization rate  
(per 100 000  
population)

Asthma 113.7 107.0 100.5 98.6 105.2 94.5 91.2 91.4 86.8 81.3 74.8 65.0 38.5

COPD 249.5 233.3 216.7 207.1 230.5 201.6 206.8 209.3 194.0 183.1 181.8 152.4 88.5

CHF 113.6 108.2 105.7 100.2 96.4 89.5 90.3 90.5 89.5 88.7 91.6 88.5 77.2

Hypertension 196.2 206.1 199.6 161.0 143.9 130.3 121.9 113.5 104.6 92.0 82.0 74.1 56.3

Diabetes 349.6 351.7 344.8 322.3 302.3 289.8 277.0 264.2 259.9 246.1 237.8 224.7 191.2

AMI, acute myocardial infarction; COPD, chronic obstructive pulmonary diseases; CHF, congestive heart failure.
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Welfare (MOHW). The Korean Society of Cardiology has imple-
mented a cardiovascular intervention institute/specialist certi-
fication system [18], and the Korean Stroke Society strongly rec-
ommended the establishment of stroke units within hospitals 
[19]. Nationwide programs have been implemented by na-
tional institutions commissioned by the MOHW. The HIRA con-
ducted the National Quality Assessment Program (NQAP) [20] 
and the National Medical Center evaluated emergency medi-
cal services institutions [21]. In addition, regional cardio/cere-
brovascular centers were designated to provide comprehen-
sive condition management [22].

Compared with OECD countries based on the 2019 data, the 
age-/sex-standardized CFR of 11.0% for AMI was higher than 
the OECD average of 8.8%, while the CFR for stroke was lower 
than the OECD average, showing contradictory results [23]. 
This can be explained by considering in-hospital and out-of-
hospital factors [1]. With regard to in-hospital factors, the qual-
ity of in-hospital care has improved in terms of a decrease in 
CFRs for AMI and stroke over the past decade. The HIRA report-
ed that the rates of brain scan and thrombolysis therapy initi-
ated within 60 minutes of hospital arrival for ischemic stroke 
in 2018 were 99.1% and 94.9%, respectively, a significant in-
crease compared with the 2008 rates (83.5 and 47.6%, respec-
tively) [20]. In 2018, the number of emergency institutions 
that met the criteria, including health employment and physi-
cal and technical resources, was 91.0%, a substantial increase 
compared with the 2009 figures (40.0%) [21]. Regarding out-
of-hospital factors, the following explanations can be given: 
first, the awareness of AMI and stroke symptoms in 2020 was 
low (50.6 and 57.5%, respectively) [24]. However, the aware-
ness of the early symptoms of stroke was higher than that of 
AMI because the incidence of stroke in Korea is twice as high 
as that in Western countries. Because patients in Korea visit 
the hospital immediately after experiencing symptoms, there 
are many patients who are treated with mild symptoms, such 
as transient ischemic attacks. Second, the median time be-
tween symptom onset and hospital arrival for AMI gradually de-
creased from 156 minutes in 2008 to 140 minutes in 2012; 
however, this time was still longer than the recommended 
median time [18]. This means that patients present to hospi-
tals long after the onset of symptoms and let the disease 
progress too long before seeking treatment. We suggest that 
promoting awareness and education about the symptoms of 
AMI and stroke is needed to improve patients’ health outcomes. 
Lastly, a large portion of the incidence of AMI and stroke was Ta
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explained by major modifiable risk factors such as high blood 
pressure and diabetes. Kim et al. [18] reported that the preva-
lence of hypertension, diabetes, and dyslipidemia increased in 
AMI patients; therefore, it is possible that the patients’ condi-
tion was already serious upon arrival at the hospital. In con-
trast, acute stroke events have become less frequent as a re-
sult of a decline in risk factors [21,25].

The AHRs showed an overall decline in the period studied, 
and the decrease was even greater in 2020 because of the  
COVID-19 pandemic. This downward trend was also reported 
in other countries [3]. In the United States, the AHRs for ACSC 
in 2014 were 1426 per 100 000 people, and this rate has been 
decreasing since 2005 [26]. In Korea, national programs such 
as the NQAP for chronic diseases [20], the Chronic Disease Care 
System program [27], the Korean Community-based Noncom-
municable Disease Prevention and Control program [28], and 
the Pilot Project for Primary Care Chronic Disease Management 
[29] have been implemented to encourage the public to man-
age chronic diseases. According to the NQAP report on chronic 
diseases, the medication adherence rate in 2019 was 91.9% 
for both hypertension and diabetes, reflecting slight increases 
since 2011, when the rates were 88.9% and 88.0%, respective-
ly [20]. In addition, the rates of treatment for patients with hy-
pertension and diabetes improved substantially from 2005 to 
the period between 2016 to 2018 (hypertension: from 49.6 to 
65.3%, diabetes: from 49.0 to 66.2%) [30].

Our results indicated that the AHRs of diabetes, asthma, and 
hypertension, but not COPD and CHF, were higher than that of 
OECD countries based on the 2019 data [23]. The age-/sex-stan-
dardized AHRs for asthma and diabetes were 65 per 100 000 
people and 224.7 per 100 000 people, respectively, which were 
twice as high as the OECD averages (34.2 per 100 000 people 
and 116.2 per 100 000 people, respectively). Although the AHRs 
for COPD and CHF were lower than the OECD averages, the 
AHR for CHF (88.5 per 100 000 people) was about one-third of 
the OECD average of 213.6 per 100 000 people. The AHR for 
hypertension was 74.1 per 100 000 people, which was compa-
rable to the OECD average of 73 per 100 000 people.

Previous studies have reported that high AHRs could be ex-
plained primarily by the healthcare delivery system, health-
care resources, and prevalence and severity of diseases [5,31]. 
Nevertheless, Korea’s high AHRs may be caused by structural 
problems, including aspects of the healthcare delivery system 
and healthcare resources, such as the number of hospital beds. 
Although there are some limitations in comparing the preva-

lence of hypertension and diabetes because of different data 
sources and population age, the prevalence in Korea is not 
high compared with other countries [32,33]. Unfortunately, 
studies that compare the severity of these diseases among 
countries were not found. We suggest that the results of our 
study could possibly be explained by the nature of Korea’s 
healthcare system, in that Korea has achieved universal health 
coverage with a private-oriented healthcare provider system 
in a short period of time. Similarly, the OECD reported that pri-
mary care in Korea’s healthcare delivery system is not yet well-
established, which is a major reason for the high AHRs com-
pared with other OECD countries. The number of hospital beds 
available is one of the factors contributing to AHRs. Kim et al. 
[31] reported that a larger number of hospital beds was asso-
ciated with increased AHRs for ACSCs in Korea. 

This study was not without limitations. First, an examination 
of the CFRs and AHRs alone is not sufficient for a comprehen-
sive investigation of the quality of acute care and primary care 
being provided. However, these have been found to be indi-
rect indicators representing the level of the quality of emer-
gency care provided and the care level involved in the man-
agement of patients with chronic diseases, respectively. In ad-
dition, many countries have used these indicators to assess 
the quality of care [34]. Second, patients admitted to hospital 
with the specified diseases were extracted from the NHICD 
based on the primary diagnosis. As the information in the 
NHICD is collected for payments of medical expenses, there 
may be scope for inaccuracies. However, the accuracy of diag-
noses was higher for the diseases included in this study than 
for other diseases [35]. Third, the CFR and AHR in 2020 should 
be interpreted in the context of the COVID-19 pandemic. The 
CFRs for AMI and stroke in 2020 did not significantly increase 
compared to 2019, whereas the AHRs decreased considerably. 
These changes may reflect restrictions in access to health care 
resulting from hospital closures, rather than the quality of care 
provided during the pandemic. Lastly, factors affecting the in-
dicators, including the severity of diseases and the age of the 
study population, were not clearly presented. Further explor-
atory studies are needed to investigate factors contributing to 
changes in the quality indicators. 

The AHRs and CFRs, which are widely used performance in-
dicators for primary care and acute care, respectively, have de-
creased overall over the past decade in Korea. Nevertheless, 
there are still further challenges to improving patients’ health 
outcomes, including efforts to raise awareness of the causes 
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and signs of AMI and how to manage modifiable risk factors. 
The development of a functional and effective primary care 
system is the main priority for strengthening the quality of 
care in the rapidly aging Korean population. 
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