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Abstract  
 

The association between quality of asthma treatment and asthma  

exacerbation  in K orea  

 

Kim Minseong  

Graduate School of Public Health  

Seoul National University  
 

Background/Objective : Health Insurance Review & Assessment 

service(HIRA)  has evaluate d the  effect of  medical care  on asthma 

and its  cost for each medical institution since  2013 . However,  the 

validity of evaluation results by HIRA has not been carefully 

examined. The main goal in my thesis is to  test  whether the asthma 

evaluation is  significantly associated with asthma care by using the 

claim data received from HIRA . 

 

Method : T he claim data from 1 July 2013 to 30  June 2016  were 

requested to HIRA. Data generated by HIRA were denoted by  

M20170512670  and it was remotely accessed for statistical 

analyses. I considered subjects with J45 (asthma)  or J46 (status 

asthma ti cus) diagnosis code  and who aged 15 years or older.  

T20(general information) , T30( healthcare service provided )  and 

T53 ( outpatient prescription)  from M20170512670  were used to 

determine asthma medication and asthma patients , and then  the  

asthma exacerbation medicines were dete rmined  and the ir  rank  

sums of  asthma medicines were calculated . Evaluation results of 

asthma care for each medical institution were regressed on the 

asthma exacerbation rate . 

 

Results : I evaluated the association between evaluation results by 

HIRA and asth ma exacerbation rate  for each medical institution with 

regression. If evaluation of medical institution by HIRA was 

appropriately conducted, medical institution with good evaluation 

may have smaller  asthma exacerbation rate due to low  asthma 
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hospitalizatio n and asthma exacerbation drug use than  other medical 

institution s. However , the asthma exacerbation  rate  and the medical 

institution  with good evaluation were not significantly associated . 

Furthermore , the asthma exacerbation rate  due to the use of asthma  

exacerbation drugs has been consistently decreas ing, and medical 

institution with good evaluation tends to have higher asthma 

hospitalization.  

 

Conclusion : Results  suggests that evaluation  by HIRA  may improve 

the quality of asthma treatment  in medical ins titutions but it does 

not successfully assess effectiveness of asthma treatment. The 

results in my thesis  may provide useful information to improve the 

project of HIRA for evaluation o n asthma care  and further 

investigation on evaluation criteria for asthm a care is necessary to 

improve the quality of asthma treatment.  

 

Keyword  : Asthma, Exacerbation, Quality of asthma treatment, 

Evaluation  of appropriateness , Korea  

Student Number  : 2015 - 24005  
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1. Introduction  
 

Asthma is a heterogeneous disorder characterized by chronic 

airway inflammation. It is characterized by sym ptoms such as 

wheeze , shortness of breath, chest tightness and cough, together 

with variable expiratory airflow limitation s(GINA guideline 2017).  

Asthma is a major chronic disease that affects about 300 million 

people worldwide. Acute exacerbations can be life - threatening, and 

chronic diseases can cause disruption to daily life. The prevalence 

of  asthma continues in Korea to increase, suggesting the possibility 

that asthma will soon become a socioeconomic burden in Korea, 

which is rapidly entering an aging society.  

 

Asthma is also a disease that requires many  medical resources. 

According to  the medical statistics index by  Health 

Insurance(2015), the number of patients is 1.66 million (3.55% of 

the total number of medical patients), and the medical expenses a re 

263.5 billion won (0.47% of total medical expenses). It occupies 6th 

place in the 10th chronic disease burden (Yoon, 2009) . Asthma is a 

typical ambulatory care sensitive condition (ACSC) th at can prevent 

the exacerbation  and hospitalization of patients when they are 

adequately treated , and the cost of  medical care  can be substantially 

reduced if patients are properly managed by the medical institutions.  

 

The Health Insurance Review & Assessment service (HIRA ) has 

evaluated  the medical behavior of medical institutions since the 

second half of 2001 throug h the amendment of the National Health 

Insurance Act 2000. Asthma has been included in the target dis ease 

to evaluate the adequacy of medical behavior by  medical institution 

by HIRA since 2013. As a result of the evaluation of the medical 

institution s med ical behavior in 2015, the rate of 'Pulmonary 

function test' which is an evaluation indicator  of HIRA increased by 

1.41% from 23.47% to 24.88% compared to 2014, and the rate of 

'patients who visited continuously' increased by 0.68% from 71.20% 

to 71.88%. H owever, it is only a small increase, so it is necessary 
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to compare the eff ectiveness of the HIRA project. The rate of 

pulmonary function tests required for asthma diagnosis was 81.61 % 

for tertiary  general hospitals, 61.30% for general hospitals, and 

18.06%  for clinics. When comparing these figures, there was a big 

difference between hospitals. The proport ion of ICS  presc riptions 

was 87.14% for ter t iary  general hospitals, 65.18% for general 

hospitals, and 17.80% for clinics. This number also shows the 

differ ences between hospitals, so it is necessary to verify whether 

the HIRA project is effective.  

 

Currently, no studies have evaluated the appropriateness of the 

HIRAôs project  on asthma  care  scientifically , and it is necessary to 

analyze scientifically how th e HIRA project affects the quality of 

asthma treatment . 
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2. Theoretical Background 
 

2.1. Asthma treatment guideline 
 

The prevalence of asthma among Korea adults has increased from 

4,944 to 5,707 cases per 100,000 population (from 3760 to  4445 in 

men and from 6108 to 6951 in women)  (S. Kim et al., 2013)  from 

2006 to 2010, and the prevalence of asthma, which is exp ected to 

increase to around 400 million worldwide by 2025  (Masoli, Fabian, 

Holt, & Beasley, 2004) . In 2016, the numb er of asthma patients in 

Korea wa s 1.97 million (4.16% of the total number of medical 

personnel) and total medical expenses of 213 billion won (0 .34% of 

total medical expens es). Asthma requires a large amount of medical 

resources. The prevalence of preventable asthma in Korea is about 

94.5 per 100,000 people by 2015, more than twice the average of 

46.7 i n OECD countries  (OECD, 2017).  

 

Patients with  asthma have similar clinical features but their 

pathologies  are very heterogeneous . Asthma can be classified by 

demographic, clinical, and pa thophysiological criteria. M any 

phenotypes have been identified as allergic asthma, non - allergic 

asthma, late - onset asthma, asthma with fixed airflow limitation, 

asthma with obesity  (Korean guideline for asthma, 2015).  

 

As the prevalence of asthma has increased and the socio - economic 

importance of the disease has been recognized, the international 

guidelines for the d iagnosis and treatment of asthma were first 

established and published in 1992 in order to convey the consensus 

of experts on the treatment of asthma. The Korean Academy of 

Asthma, Allergy and Clinical immunology  published the first 

guidelines for asthma t reatment in Korea in 1994, and revised the 

guideline in 2015. The Guideline covers both adult asthma and 

pediatric asthma, and is based on the Global Initiative for Asthma 

(GINA) 's Global Strategy for Asthma Management and Prevention, 

British Guideline on  the Management of Asthma. This is the latest 

edition of the Korean guideline for Asthma.  



 

 4 

Currently, asthma is treated with I nhaled Corticosteroids(I CS)  and 

leukotriene receptor antagonist (LTRA), and in the case of more 

severe asthma, the maintenance reg imen is gradually strengthened 

by adding a sustained 2- agonist (LABA) (GINA 2016, NAEPP 

2007). Since it is known that ICS relieves systemic side effects and 

develops strong local effects, ICS is recommended as a primary 

therapeutic agent  in clinical pract ice guideline (Korean guideline for 

asthma, 2015). Nonetheless, the prescription  rate  of ICS is low in 

Korea , and when we look at the distribution of prescription drug 

formulations used for asthma patients, 83.4% of the oral formulas 

and ICS were only 16% (Jang, Kim, Sohn, Park, & Kim, 2014) . The 

reason why the use of ICS is low  is that Korean physicians often 

depend on oral medications r ather than ICS  (Lee, 2004) . The 

reasons for low  ICS use include the stereotypes that oral drugs are 

effective , the difficulty and resistance of inhaler manipulation, the 

fear of side effects of ICS, the underestimation of chronic airway 

disease, the cost of relatively expensive ICS. It seems that the 

compliance rate of the guidelines for recommending prescription  for 

ICS is low due to unfamiliarity with the guidelines for airway 

disease treatment or the l ack of knowledge of ICS education 

methods  (Cho et al., 2006) . In addition, the negative memories of 

past insurance systems, when insurance was cut when prescribing 

inhalants in primary medical institut ions, may have influenced 

Korean physician s' treatment patterns.  Analysis of national health 

insurance data  from 2003 to 2010 in Korea to evaluate Korea n 

physician s' use of ICS showed that the prevalence rates of ICS 

before and after the distribution of guideline were 13 .3% and 16.4%, 

respectively. H owever,  the effect of guideline was not significant. 

ICS prescriptions at hospitals and general  hospitals w ere 

significantly increased, but there was no significant change in 

primary clinics, which covered 81.7% of asthma cases. From the 

in- depth interview, we could identify that the reimbursement 

criteria  of HIRA and patient s preference for oral drug were 

bar riers for th e ICS prescription (S. H. Kim et al., 2015) . 
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However, t he use of ICSs is  the cornerstone of asthma treatment. A 

retrospective cohort study usin g the Health Improvement Network 

general practice database (THIN, United Kingdom) and Cegedim 

Longitudinal Patient Data (France) showed that patients with 

asthma using systemic steroids or antibiotics were less  likely to use 

ICS. Patients with fewer ICS us e visited the hospital more often, 

and asthma was not well controlled. In addition, the greater the use 

of ICS, the lower the risk associated with the use of systemic 

steroids (Laforest et al., 2015)  Failure to follow the asthma 

guidelines may result in poor qua lity of life, disproportionate use of 

medical resources, and side effects of systemic steroids 

administered on a regular basis.  ICS is known to be effective not 

only in clinical efficacy but also in cost reduction of asthma 

treatment. According to a study of Medicaid subscribers in the state 

of North Carolina in the US, ICS - treated patients showed a 23.7% 

reduction in total cost compared to controls without any steroids 

such as oral or inhaled medication (J. Kim, Lee, Kim, & Lee, 2008) . 

Given the fact that the usual use of ICS to control asthma is more 

cost - effective, it is expected that the social costs of asthma will 

increase if the asthma care guidelines are not followed at the 

medical institutions.  Social costs, in cluding direct and indirect costs 

incurred from asthma in Korea, were considerable at $ 4.1 billion as 

0.44% of GDP in 2004 (CY . Kim et al., 2011) . Considering that 

asthma morbidity and mortality are increasing every year, the social 

cost of asthma is expected to increase further in the future.  

 

Therefore, it is necessary to confirm whether the project of the 

HIRA will induce compliance with the guideline of medical 

institutions to impro ve the quality of asthma  treatment and to 

contribute to the appropriation of medical expenses.  
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2.2. Foreign status on quality evaluation of asthma care in 

hospital 
 

Since the healthcare sector has a direct impact on the health and 

life of the people, more government regulation is needed than in 

other areas. It is difficult to guarantee the quality of patient safety 

and quality of care, because of the rapid change in its environment, 

such as the complexity, the plurality of stakeholder s, the 

emergence of new diseases and the development of medical 

technology. There are various medical institutions for regulating the 

healthcare sector. In addition, the regulatory system can be divided 

broadly into voluntarism, market mechanism, self - regulation, 

meta - regulation, and direct and command (Healy & Braithwaite, 

2006) . 

 

In the meantime, a great deal of medical care has relied on self -

regulation of medical institutions, such as observing the mortality 

rate of patients in hospitals or confirm ing treatment outcomes. 

However, there is a limit.  In many countries, various regulations 

have been introduced to regulate the healthcare sector, and a new 

management system has been introduced in areas that were 

managed by self - regulation for the quality control of medical care, 

including patient safety law (Downie et al., 2006) . Government  and 

evaluation bodies of the United  States and the United Kingdom have 

released evaluation results since 1990. In the Centers for Medicare 

& Medicaid Services(CMS), Pen nsylvania Healthcare Cost 

Containment Council(PHC4), Leapfrog in the United States and 

National Health Service(NHS) in the United Kingdom have 

published  the results of the evaluation along with information on the 

amount of medical care and medical expenses . In addition, quality 

improvement programs are developed and provided to medica l 

institutions in various ways such as Quality Improvement 

Organizations (QIO) and  Institute for Healthcare Improve ment (IHI) 

in the United States . In order to verify that medi cal institutions 

provide good quality medical services to patients, the quality of 
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medical services such as the medical service process, treatment 

outcome, patient perception, organizational structure, and system 

are evaluated.  

 

In the United States, many institutions are involved in assessing 

quality of medical care. The National Quality Forum (NQF) reviews 

and supports evaluation indicators proposed by organizations such 

as the American Medical Association (AMA) or the Agency for 

Healthcare Research and Q uality (AHRQ). Physician Consortium for 

Performance Improvement (PCPI) of AMA conducts a quality 

assessment of asthma patient care through a variety of indicators. 

And the National Committee for Quality Assurance (NCQA) is the 

main body performing authenti cation based on the evaluation results. 

NCQA also publishes reports on quality measurements using 

Healthcare Effectiveness Data and Information Set (HEDIS). 

Medicare and Medicade Services (CMS) use measures approved by 

the NQF, and NCQA establishes and app lies reimbursement and 

incentive payment criteria. The evaluation indicators of PCPI are  

shown in the Table 1 . As shown in Table 1 , not only the asthma 

medications use of the GINA guideline but also indicators such as 

emergency room visits or hospitalizati on due to asthma 

exacerbation we re selected as evaluation indicator s in PCPI. This 

means that not only the compliance with the guidelines of medical 

institutions was assessed but also the evaluation of asthma 

exacerbation as a result of medical treatment.  The evaluation 

indicators of HIRA project only reflect the compliance of the 

medical institution with the  use of asthma medications in  óKorean 

guideline for asthma (2014) ô. This fact can be a  rationale that the 

variables of asthma exacerbation and hospitali zation set in this 

study  is appropriate to assess t he evaluation indicators  of HIRA.  

 

In United Kingdom, National health Service(NHS ) has introduced 

the Quality and Outcome Framework (QOF) since 2004, which is 

the world's largest incentive compensation sys tem that measures 

the clinical and organizational quality of primary care. As the first 
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QOF indicator  (2004)  was introduced without preliminary val idation, 

National Institute for Health and Clinical Excellence (NICE)  has 

improved clinical quality measures in line with international 

guidelines and has been determined by negotiating which indicators 

to include with the General Practitioners Committee.  The QOF is a 

project of pay for performance(PIP) for general practitioner, 

combining a number of goals to cre ate a composite indicator of a 

total of 1,000 points. These indicators include 142 indicators in four 

categories of clinical, organizational, patient experience, and value -

added services. Nearly all general practitioners participate in the 

QOF, and the amo unt covered by the QOF represents an average of 

20% of the general revenue (H. J. Yoon & Park, 2017) . Stephen M 

Campbell  attempted t his indicators of QOF to verify the validity of 

the quality measure index (Campbell et al., 2011) . A study of the 

effectiveness of QOF  performed by Steel et al suggests that the 

quality of care improves progressively but that the rate of 

improvement is small when compared to trends before the 

introducti on of QOF (Steel, Nicholas, Willems, & Sara, 2010) . 

 

In Germany, the Disease Management Program (DMP), which was 

introduced in 2006, wil l improve the qual ity of asthma care  and 

reduce costs. Traditionally, in Germany, sickness funds have been 

automatically decided according to occupation, but the difference 

between subscriber income level, risk structure, and insurance rate 

has been large.  In addition, the sickness fund has paid attention to 

the average medical cost of patients with chronic illnesses, not the 

actual costs, so some patients with chronic disease are interested in 

DMP, which has improved medical quality and cost effectiveness.  

When the patient is managed within the DMP, the medical institution 

receives additional costs. All DMPs are qualitatively certified by the 

Federal Social - Insurance Authority (Bundesversicherungsamt). 

DMP is open to all patients and providers, but once con tracted with 

it, they must follow the rules and receive the same guidelines, if the 

patient status is the same regardless of the sickness fund  (Busse, 

2004) . The guidelines of the DMP are established by experts from 
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universities, medical asso ciations, etc., with the participation of 

stakeholders based on the essentials. Approximately 70% of 

general practitioner are participating in the DMP although the 

participation rate is different for each disease deposit  (H. J. Yoon & 

Park, 2017) . 

 

In case of Taiwan, the Quality - based Payment Initiatives (QBPI) or 

Pay- by - Performance (P4P) system was introduced in Nov ember 

2001. QBPI is an incentive to pay additional rewards as a form of 

reimbursement if medical institutions develop and improve their 

care procedures. QBPI is reimbursed by outcome according to 

disease management model in pneumonia, diabetes, asthma, cer vical 

cancer examination result and breast cancer treatment area. In the 

case of asthma, an evaluation indicator  simi lar to that of the HIRA , 

such as the rate of medical service utilization (number of visits per 

patient) and the rate of following up patien ts within  the half - year, 

is established . 

 

Table 1. Evaluation  criteria  of asthma care in foreign countries  

Country Program Indicators 

US PCPI of 

NCQA 

ǐ Pharmacologic Therapy for Persistent Asthmaï

Ambulatory Care Setting. 

: Percentage of patients aged 5 y and older with a 

diagnosis of persistent asthma who were prescribed long-

term control medication.This measure will be calculated 

with 3 performance rates: 

1. Patients prescribed inhaled corticosteroids (ICS) as 

their long-term control medication. 

2. Patients prescribed alternative long-term control 

medications (non-ICS). 

3. Total patients prescribed long-term control 

medication. 

ǐ Assessment of Asthma Control 

: Percentage of patients aged 5 y and older with a 

diagnosis of asthma who were evaluated for asthma 

control (comprising asthma impairment and asthma risk) 

at least once during the measurement period. 

ǐ Tobacco Smoke Exposure: Screening 

: Percentage of patients aged 5 y and older with a 

diagnosis of asthma (or their primary caregiver) who were 

queried about tobacco smoke exposure at least once 
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during the measurement period. 

ǐ Tobacco Smoke Exposure: Intervention 

: Percentage of patients aged 5 y and older with a 

diagnosis of asthma who are exposed to tobacco smoke 

(or their primary caregiver) who received tobacco use 

cessation intervention at least once during the 

measurement period. 

ǐ Assessment of Asthma Risk 

: Percentage of patients aged 5 y and older with an 

emergency department visit or an inpatient admission for 

an asthma exacerbation who were evaluated for asthma 

risk. 

ǐ Asthma Discharge Plan 

: Percentage of patients aged 5 y and older with an 

emergency department visit or an inpatient admission for 

an asthma exacerbation who are discharged from the 

emergency department OR inpatient setting with an 

asthma discharge plan. 

ǐ Asthma Action Plan 

: Percentage of patients aged 5 y and older with a 

diagnosis of asthma who received a written asthma action 

plan at one or more visits during the measurement period. 

UK QOF ǐ Establish and maintain a register of patients with 

asthma, excluding patients with asthma who have been 

prescribed no asthma-related drugs in the preceding 12 

months. 

ǐ Percentage of patients aged 8 or over with asthma 

(diagnosed on or after 1 April 2006), on the register, with 

measures of variability or reversibility recorded between 

3 months before or anytime after diagnosis (thresholds 

45-80%). 

ǐ Percentage of patients with asthma, on the register, who 

have had an asthma review in the preceding 12 months 

that includes an assessment of asthma control using the 3 

Royal College of Physicians(RCP) questions (thresholds 

45-70%). 

ǐ Percentage of patients with asthma aged 14 or over and 

who have not attained the age of 20, on the register, in 

whom there is a record of smoking status in the preceding 

12 months (thresholds 45-80%). 

Germany DMP ǐ Percentage of registered asthma patients being properly 

managed 

ǐ Percentage of asthmatic patients who completed the 

training (among the patients recommended for training) 

ǐ Percentage of patients using self-management plans 

ǐ Percentage of patients who visited the emergency room 

during the past 12 months 

ǐ Percentage of patients regularly using inhaled steroids 

(among regular medication patients) 
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ǐ Percentage of patients who have been assessed for 

inhalant use technology (among patients using inhalants) 

Taiwan QBPI, 

P4P 

ǐ Medical service utilization(number of visits per patient) 

ǐ Following up patient rate within the semester 

ǐ Average rate of emergency room visits per patient 

ǐ Average number of hospitalizations per patient 

 

2.3. Korean status on quality evaluation of asthma care in 

hospital 
 

In Korea, the National Health Insurance Act revised in July 20 00 

introduced the appropriateness of medical care and defined it as the 

work of HIRA. Therefore, HIRA evaluated whether the medical 

behavior of medical institutions was appropriate in terms of medical 

aspects and cost / effectiveness. In the first year of evaluation, the 

evaluation was started focusing on diseases with a high frequency 

or cost ratio in the total medical care benefit. The evaluation area 

was expanded to clinical fields such as acute myocardial infarction, 

acute stroke, and prophylactic antib iotic use. Recently, the 

evaluation area has been expand ed to severe and chronic diseases 

according to changes in social environment.  The HIRA analyzes and 

grades the medical institutions through the evaluation of the medical 

institution s medical behavior , and this data is provided as 

reference information for the medical use of the public. The 

National Health Insurance Service (NHIS) notifies the result of the 

evaluation to the medical institutions, and it motivates them to 

improve their own quality of me dical treatment.  HIRA's evaluation 

results are shared with the public based on the idea that in response 

to the surging social needs and interests of medical services, the 

public should be provided medical services with good quality as a 

basis of the right  information for selecting the medical service. In 

addition, HIRA's projects are diversifying into the business that 

medical care cost can be paid by adding or subtracting to patients 

with some of diseases (acute myocardial infarction, cesarean 

delivery, a cute stroke, surgical prophylactic antibiotics use, 

outpatient drug appraisal, hemodialysis), incentive b usiness 

(hypertension, diabetes ), and quali ty improvement support projects  
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(Hong & Park, 2013) . 

 

However, ther e are arguments to evaluate the performance of the 

project positively for the projects carried out by HIRA, but there 

are negative claims pointing out the problems of the project. In 

order to posit ively evaluate the business of pay for performance  

(PFP)  by  HIRA, which has been in force since 2007, it is argued 

that it should expand the diseases area to appraisal and expand the 

institutions covered by the  business of PFP. However, there is a 

criticism that the evaluation of appropriateness of medical treatme nt 

behavior in Korea is limited to the achievement of the evaluati on 

institution like HIRA  for the reduction of the medical expenditure of 

the government. In addition, since the publicly available results of 

evaluation are the average results of the medica l institutions in 

Korea, they are constantly raising the awareness that there is a 

limit to apply them as a result common to all medical 

institutions. (Hong & Park, 2013) . PFP system in Korea  was narrow 

in scope and target indicators of quality of medical care, and lack of 

participation of stakeholders at the time of de velopment of PFP  

system. In addition, there is a difference from the OECD countries 

in that the medical provider can  not decide wheth er to participate in 

PIP or not and the medical institution is evaluated relatively . This 

limits the achievement of the goal of improving the quality of 

medical care  (H. J. Yoon & Park, 2017) . 

 

Since 2013, asthma has been included in the disease to be evaluated 

for the appropriateness of the asthma treatment behavior of the 

medical institution. HIRA has assessed medical institutions 

diagnosed with asthma and accrued for outpatient medical care 

benefits . And HIRA has  assessed the patients using a medical 

institution who were diagnosed with asthma  (J45, J46) during the 

evaluation period and who were aged 15 or older. The criteria for 

evaluation o f asthma was established on April 23, 2013 through the 

gathering of expert opinions based on the research and domestic 

and foreign literature and the review of the central evaluation 
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committee within HIRA.  The central evaluation committee of the 

HIRA is co mposed of a large number of specialized physicians, but 

their opinions are limited in the selection of the evaluation 

indicators because they are not representative of th e opinion of the 

physicians  or the physicians' association, which is the stakeholder 

of the evaluation project.  

 

Assessment of adequacy of medical institutions for asthma 

conducted from 2013 has been carried out four times until this year, 

and evaluation results of the three years up to the third stage until 

2016 are as follows  ( The results  of asthma evaluation report by 

HIRA, 2015 ) . The evaluation results of the HIRA show that the 

quality of asthma care in Korea is improving, but there is little 

evaluation as to whether this will lead to asthma hospitalization or 

reduction in visits to the emergency room. Assessment indicators of 

the HIRA were evaluated at the medical institution level by dividing 

the level of compliance of the asthma care guidelines into various 

factors and could be influenced by confounding  factors of personal 

level such a s personal history and seas onality of asthma 

medications  ( Yun, 2016 ) . Therefore, it is necessary to use the  

variable of  rank - sum reflecting the individual severity.  

 

Table 2. Summary of evaluation results by HIRA  
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Fiqure 1. Changes in each of the four eva luation indicators  

 
 

Table  3. Evaluation results by evaluation area  
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3. Method 
 

3.1. Study design 
 

This study used the claim data  of HIRA from Asthma patients from 

July,  2013 to June, 2016  in order to investigate the association 

between a quali ty of asth ma treatment and an exacerbation of 

asthma. The registered analysis number of the data requested by 

HIRA is M20170512670, which is applied to the remote access 

system and granted access to data on the medical care and 

pres cription of the asthma patients . HIRA provided data from 

asthma patients 15 years of age or older with a diagnosis code  

( KCD(Korean Standard Classification of Diseases) code )  of J45 or 

J46 at all medical institution except dental and oriental hospitals.  

Afterwards, analyses were carried ou t after eliminating the 

personally identifiable information from the result of analysis.  

 

The table  20  in the claim data of HIRA contains general informat ion 

on the socio - demographic information  (age, gender, medical aid, 

etc) and indicators for inpatient and outpatient services . Table  30  is 

a table for specific information on healthcare service provided 

( examination, treatment, procedure, prescription medicine, etc.) 

generated by the patients in the hospital, and table 53 is the details 

of the outpatient  prescription . Table 40 contains a diagnostic 

information (Kim, L. et al 2014) . In the table, the evaluation year is 

divided into the first year from July 2013 to June 2014, the second 

year from July 2014 to June 2015, and the third year from July 

2015 to Ju ne 20 16. We also classified asthma  patients who were 

diagnosed as J45 or J46 and those who were 15 years old or older, 

or who were hospit alized or admitted. Data from table 30 and  table 

53  were extracted using asthma medications. Among these agents, 

system ic steroids were classified separately. These data are 

combined wit h the data generated from the table 20 . 
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In this study , asthma med icines used in the three evaluation periods 

were ranked in accordance with the level of controller classified by 

the GINA  guidelines  in consultation with the clinicians  treating 

asthma . In addition, the medication s used in exacerbation were 

classified by operational definition and combined with the above 

data to construct t he final data set. In the compl eted dataset, the 

subj ects for evaluation  (patients who had outpatient care using 

asthma medication more than twice or patients hospitalized with 

systemic steroids with outpatient care using asthma medication) 

were extracted. The variables of rank sum, which are the sum of 

the rank assigned to each asthma medication,  and exacerbation  

were generated and they are compared with the excellent medical 

institution  (or non - excellent medical institution) selected as the 

evaluation results in HIRA.  

 

This study was conducted under the rev iew of research ethics by 

the Clinical Research Deliberation Committee of Soon  Chun Hyang 

University Hospital  Seoul  (IRB approval number: SCHUH - 2016 -

12 - 004)  
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Figure 2. The process of extracting the subject for evaluation from 

the HIRA data w arehouse.  
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3.2. Operational definitions 
 

3.2.1. Asthma medications and their quantitative rank. 

 

The asthma medications were divided into inhaled 

corticosteroids(ICSs), ICS combined with inhaled long - acting 2-

agonists(ICS/LABAs), inhaled short - acting 2- agonists (SABAs), 

LABAs, anti cholinergics, oral leukotriene receptor antagonists 

(LTRAs), xanthine derivatives, and systemic corticosteroids. They 

were ranked in accordance with the level of controller classified by 

the Global Initiative for As thma gui delines with the stepwise 

approach  like the following table 4. The Rank - sum variable is the 

total area multiplied by the duration of the asthma medications and 

the rank of the medications. And the d aily rank - sum of asthma 

medications is calculated at the i ndividual  level. However, i f more 

than one asthma medication is used as different asthma medications 

at the same time, the sums of their ranks were added up to a 

maximum of rank 4. High - dose CSs and SABAs were not ranked 

but were defined as a mark of asthm a exacerbation  (Koo et al., 

2017) . Because a  high rank sum  means that asthma has been poorly 

controlled and strong medications  have  been used for a long time, 

the rank - sum can be a surrogate variable indicating the severity of 

asthma.  

 

Table 4. Classification of asthma medications and their rank  

Rank Categorization Classification ATC codes* 

1 

ICSs 

(low-dose) 

beclomethasone R03BA01 

budesonide R03BA02 

ciclesonide R03BA08 

fluticasone R03BA05 

LABA  

(low-dose) 

bambuterol R03CC12 

clenbuterol R03CC13 

formoterol R03CC 

tulobuterol R03CC11 

LTRA 

montelukast R03DC03 

pranlukast R03DC02 

zafirlukast R03DC01 
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Xanthine 

aminophylline R03DA05 

bamiphylline R03DA08 

diethylaminoethyltheophylline R03DA06 

doxofylline R03DA11 

oxtriphylline R03DA02 

theophylline R03DA04 

2 

ICSs 

(medium-to high-dose) 

beclomethasone R03BA01 

budesonide R03BA02 

fluticasone R03BA05 

LABA  

(medium-to high-dose) 
formoterol R03CC 

ICS & LABA fluticasone & vilanterol R03AK10 

3 

ICSs 

(high-dose) 

budesonide R03BA02 

fluticasone R03BA05 

ICS & LABA 

(low-dose) 
fluticasone & vilanterol R03AK10 

4 

CSs 

(Less than the amount 

used when exacerbation) 

betamethasone H02AB01 

deflazacort H02AB13 

dexamethasone H02AB02 

hydrocortisone H02AB09 

methylprednisolone H02AB04 

prednisolone H02AB06 

anticholinergic Tiotropium R03BB04 

* Please refer to the attached appendix1 for the detailed results of rank assignment 

according to the ATC code of each active ingredient of each medication. 

Figure 3. example of rank sum calculation  
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3.2.2. Asthma exacerbations 
 

Asthma exac erbations i s defined as asthma (J45 Asthma or  J46 

Status  asthmaticus  in KCD code ) when the fol lowing asthma 

exacerbation medication s are used:  

 Asthma exacerbation medications : The  medicines listed in the 

table 5  below are from T able 30 ( healthcare servic e provided ) and 

T able 53  (outpatient prescription ) as symptom relievers for asthma  

exacerbations.  

: Inhaled steroids reduce hospitalization rates compared with 

placebo in the treatment of acute asthma exacerbations. Combined 

inhalants with fast acting sust ained beta 2 agonists and inhaled 

steroids can reduce the use of oral steroids and hospitalization in 

patients at risk of acute exacerbations. In other words, asthma 

exacerbation can be preven ted if the asthmatic patients are  well 

managed with proper medic ations . 

 

Table 5. Asthma medications used in exacerbation status  

 

 

3.2.3. Hospitalization rate 

 

Asthma hospitalization  rate is defined as a  hospitalization of patie nt 

with J45 Asthma or  J46 Asthma persistence status  in KCD code  
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among patients undergoing a sthma management at a medical 

institution  

 Exclusion criteria: If the relationship between hospitalization by 

asthma and asthma diagnosis is unclear during the evaluation period. 

It is excluded in case that the asthma hospitalization date is a day 

diagnosed as asthma during the evaluation period.  

 

3.2.4. Excellent medical institution 
 

: Among the clinics with more than 10 asthmatic patients,  

1) Inclusion criteria : Clinics  whose outcomes of the four major 

evaluation indicator s are above the median level. (pulmonary 

function  test execution proporti on 20% or more, proportion of 

sustained visiting patients 70% or more, proportion of ICS 

prescription patients 10%(in case of 1 st  and 2 nd evaluation), 20%(in 

case of 3 rd  evaluation*) or more, proportion of essential drugs 

prescription patients 50% or more)  

2) Excl usion criteria : Clinic s with the lowest 10% level of the 

following evaluation indicator s (70% or more of LABA prescription 

patients without ICS, 60% or more of SABA prescription patients 

without ICS, 5% or more of OCS prescription patients without  ICS)  

* The inclusion criteria were the same until the second evaluation, 

and the standard of the criteria was upgraded due to the 

improvement of asthma evaluation results.  

 

Table 6. Evaluation indicators by HIRA  
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3.2.4.1. Execution proportion of pulmonary function test  

1)  Definition : The percentage of asthmatic patients who underwent 

one or more pulmonary function tests during the evaluation period  

2)  Calculation :  

 

 

3.2.4.2. Proportion of persistent visiting patients 

1) Definition : The p ercentage of asthma patients (persistent visits) who 

visited the same outpatient clinic more than 3 times during the evaluation 

period  

2) Calculation :  

 

*Subject for evaluation of treatment persistence : Patients who received 

medical treatment at one medical insti tution during the evaluation period 

and who used the same institution at the end of the previous year  

 

3.2.4.3. Proportion of ICS prescription patients 

1) Definition : The p ercentage of asthma patients prescribed ICS during 

the evaluation period  

2) Calcula tion :  

 

 

3.2.4.4. Proportion of patients with essential drug(ICS or LTRA) prescription 

1) Definition : The p ercentage of asthma patients prescribed ICS or 

LTRA during the evaluation period  

2) Calculation :  

 

 

3.2.4.5. Proportion of LABA prescription pat ients without ICS 

1) Definition : The p ercentage of asthma patients prescribed LABA 

without ICS during the evaluation period  

2) Calculation :  






























