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Abstract 

 
This thesis studies the relationship between medical accessibility and individual 

medical use and health. First, I examine the influence of implementation of Safe and 

Readily Available Drugs (hereafter SRAD) at convenience stores on the number of 

clinic outpatient visits. Second, I investigate the effect of the expansion of free 

influenza vaccination sites for the elderly on vaccination rate. Third, the effect of 

convenience stores around residential areas on adolescent obesity is investigated. 

The first chapter shows that implementation of SRAD on medical use. In 

November 2012, SRAD began to be sold outside of pharmacies to enhance 

consumer’s convenience. Although the market continues to expand, there are few 

studies on the effect SRAD on medical use. Using ‘the Sample Research DB 2.0’ 

from the National Health Insurance Sharing Service, I examine how the SRAD have 

an impact on outpatient visits. Difference in differences model is used and analysis 

period is three years before and after the policy. Treatment group is Cold-related 

diseases using cold medicines and antipyretic analgesic which are the most popular 

SRAD. For the control groups, diseases that do not use antipyretic analgesics for 

treatment but shows characteristics similar to colds are selected; seasonal diseases 

similar to those of the treatment group (Otitis media, Rhinitis and Sinusitis), and 

respiratory diseases (Asthma, Pneumonia, Other lung diseases including COPD), 

diseases which use SRAD candidates (Enteritis, Allergy, Burns). As a result, the 

number of outpatient visits in clinics for cold-related diseases decreases as much as 

8~9 % of the average number of outpatient visits before the policy. Additionally, 

SRAD has a greater effect in areas with limited access to clinics and pharmacies. 

The decline rate was significantly high in the age group under 20, showing that the 

effect was strong in the age group that used convenience stores frequently. 

Furthermore, I investigate whether the proportion of patients who visit the clinic 

multiple times as a result of worsening symptoms after the policy has increased. As 
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a result, no significant change is observed, indicating that there is no reason to be 

concerned about symptoms worsening after the introduction of SRAD. I believe that 

improving access to medicines through SRAD is effective in reducing excessive 

medical use due to diseases with mild symptoms, such as colds. 

In the second chapter, the effect of the expansion of medical access on medical 

use is examined using the policy of expanding the location of free flu vaccination for 

the elderly. Influenza causes significant morbidity and mortality particularly in the 

elderly. Therefore, the Korean government has provided free flu vaccinations at 

public health centers for the elderly over the age of 65 since 1997 as part of the 

National Immunization Program (NIP). To boost vaccination rates even further, the 

government has made it possible to receive vaccination not only at public health 

centers but also at private hospitals since 2015 through consignment contracts with 

private medical institutions. The purpose of this paper is to examine the effect of the 

expansion of vaccination sites on the vaccination rate. Using the Community Health 

Survey from 2012 to 2017, conducted by the Korea Disease Control and Prevention 

Agency, the impact of the policy change in the vaccination rate is examined using 

the difference in differences model. As a result, it appears as though expanding the 

number of vaccination sites increases the vaccination rate of the elderly over 65 by 

3.80 percentage points. Additionally, increasing vaccination rates has a greater effect 

in rural areas than in urban areas. In terms of household characteristics, the policy 

has a greater effect on the elderly who live with a family than on the elderly who live 

alone. Additionally, it has a greater impact on economically active seniors. 

According to educational level, the uneducated group has a significantly lower 

vaccination rate than the other educational level groups. This difference between 

groups is most noticeable in urban areas. Rural areas see a greater increase in 

vaccination rates than urban areas, and the effect of the policy appears to be uniform, 

with no significant differences between groups. 

These findings confirm that increasing access to vaccines has an effect on 
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vaccination behavior, and that the effect of the policy varies by group, requiring 

intensive publicity and management of the group in the blind spot. 

The third chapter examine the effect of the local environment on adolescent 

obesity. Adolescent obesity continues to rise in Korea, and obesity during 

adolescence not only has a negative effect on adolescents' health, but is also likely 

to lead to adult obesity. The purpose of this study is to determine the effect of 

community environmental factors on obesity in students who stay outside for a long 

time due to their studies. Major community environmental factors considered were 

the density of convenience stores and fast food restaurants, as well as the density of 

public sports facilities. The data come from the Korean Children and Youth Panel 

Survey 2010's middle school cohort, and the analysis employs the Pooled OLS 

model and the Individual Fixed Effect model (FE) to control the influence of time-

invariant unobservable variables such as genetic factors associated with obesity. As 

a result, the results of the analysis using the pooled OLS model and those using the 

FE model appear to be inconsistent. When Pooled OLS is used to analyze the data, 

it is discovered that convenience store and fast food restaurant have no effect on the 

obesity rate. However, when the FE model is used, it is discovered that fast food 

restaurants significantly increase adolescents' obesity rates, while convenience stores 

contribute to obesity reduction. In addition, it is found that middle school students' 

obesity rate is affected more than high school students, and by region, teenagers 

living in cities are more affected. This seems to have been affected by the large 

amount of time exposed to the local community's environment. This study is 

meaningful in that it mitigates the problem of endogenous issues and examine the 

impact of the local community's environment. 

 

 

Keyword : Accessibility, Medical use, Obesity, Health, SRAD, Vaccine, 

Convenience store 

Student Number : 2016-31402 
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Chapter 1. The Influence of Safe and Readily 

Available Drugs(SRAD) on Medical Use 

 

 

Ⅰ. Introduction 

 

On November 15, 2012, Safe and Readily Available Drugs (hereafter SRAD) were 

introduced to alleviate the inconvenience of purchasing medicines late at night or on 

holidays when pharmacies are closed. SRAD is an over-the-counter (OTC) drug that 

can be used by patients without a doctor's prescription or pharmacist's guidance, 

primarily for mild symptoms. SRAD can only be purchased from establishments that 

are open 24 hours a day, seven days a week①, hence it can be purchased mainly at 

convenience stores. There are currently 13 items available in four efficacy groups.②  

The SRAD market is continuously expanding. The market was 15,439 million 

won in 2013 and is rapidly growing to 28,482 million won in 2016 and 43,514 

million won in 2019 (‘Statistics on the distribution information of finished drug 

product 2013-2019’, Health Insurance Review & Assessment Service (hereafter 

HIRA)).  

Although SRAD market is steadily expanding, consumer groups and the 

Pharmaceutical Association have been at odds since the SRAD policy was 

implemented. Consumers have supported the introduction and expansion of SRAD, 

because it can ease the inconvenience of being unable to purchase medicines late at 

night or on holidays. On the other hand, the Pharmaceutical Association has opposed 

the introduction and expansion of SRAD, arguing that the purchase of drugs without 

                                            
① Article 44-2(2) of the「Pharmaceutical Affairs Act」 
② Four efficacy groups are ‘Antipyretic analgesics’, ‘Cold medicine’, ‘Digestive 

medicine’, and ‘Pain relief patch’. 
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expert’s guidance could lead to drug abuse.  

Although a considerable amount of time has passed since the introduction of 

SRAD, there are few papers that have studied the effects of economic effects and 

medical use. Previous studies on the economic effects of OTC drugs abroad are as 

follows. According to J. cohen et al. (2013), switching from prescription drugs to 

OTC drugs may produce cost savings to public and private payers. Leibowitz (1989) 

found substitution between prescribed and OTC medications, and she found that 

there was greater OTC drug use in HIE (Health Insurance Experiment) sites with 

poorer access to formal medical care. Previous research has found that OTC 

medications may replace hospital visits and lower medical costs. 

Among the previous studies on OTC drugs, there are many studies related to 

safety of OTC drugs. Most studies on the safety of OTC drugs are primarily 

concerned with drug addiction (Abbott et al., 1998; Hoang et al., 2013; Wright et al., 

2015).  

Increasing medical accessibility is a determinant factor influencing medical use. 

Accessibility can be measured by ‘physical and temporal distance’, ‘the medical 

supply in a region’, and ‘the economic burden of using medical facilities’. SRAD, 

among OTC drugs, can be easily found at convenience stores, and can be purchased 

regardless of pharmacy operating hours, suggesting that physical and temporal 

accessibility has increased. Furthermore, if you become ill on a holiday or late at 

night, you have two options: bear the pain or go to the emergency room. In latter 

case, the economic burden of visiting a clinic or hospital on holidays or at night is 

greater than that of visiting a clinic or hospital during the weekdays. The economic 

burden will be reduced if there is no need to visit clinics or hospitals on holidays as 

a result of using SRAD. Therefore, the implementation of SRAD significantly 

improves access to medicines. Increasing access to SRAD lead to relatively reduce 

access to clinic treatment, so there is a chance that it will affect clinic use. However, 

as mentioned above, because there are many cases of side effects associated with 
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OTC drugs, it should also be taken into account when measuring the entire effect of 

SRAD on medical use. 

In contrast to Western countries, previous studies regarding OTC drugs are 

limited in Korea. In particular, few papers have studied the effect of OTC drugs on 

medical use. However, the SRAD market continues to grow, and there has been 

discussion about expanding the list of SRAD. In this circumstance, it is necessary to 

study how the SRAD policy affects medical use. 

 

 

Ⅱ. Literature Review 

 

There are few previous literatures that studied the influence of OTC drugs on 

‘medical use’. Therefore, in order to see the relationship between OTC drugs and 

medical use, it is necessary to approach from the point of view of medical 

accessibility. In addition, it is necessary to review the effects and side effects of OTC 

drugs to see the effect on overall medical use.  

 

1. Over-the-Counter (OTC) drugs 

In the United States, the United Kingdom, Japan, and Canada, drugs are classified 

as prescription drugs and non-prescription drugs. Non-prescription drugs are known 

as over-the-counter (OTC) drugs, and they are sold outside of pharmacies to provide 

patients with drug options. In addition, among OTC drugs, drugs that have proven 

their safety and efficacy are sold outside of pharmacies such as supermarkets and 

convenience stores, increasing the accessibility and convenience of the public 

(Hwang et al., 2013). They introduced OTC drugs earlier and have far more kinds of 

OTC drugs than in Korea. Therefore, numerous studies on OTC drugs have been 

conducted. However, there are still few studies regarding the economic effect of 

OTC drugs. J. Cohen et al. (2013) reviewed 12 papers which studied the economic 
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effect of switching from prescription drugs to OTC drugs. Most of the papers found 

switches may produce cost savings to public and private payers. The mechanisms of 

saving costs are mainly lower drug prices and fewer physician visits. Because OTC 

drugs are not-patent drugs, switch from prescribed drugs to OTC makes financial 

costs lowered, especially who don’t have enough insurance coverage. Leibowitz 

(1989) found substitution between prescribed and OTC medications, and she found 

that people with complete insurance coverage purchased more of both types of drugs 

and there was greater OTC drug use in HIE (Health Insurance Experiment) sites with 

poorer access to formal medical care. It suggests there was some substitution 

between formal care and self-care with OTC drugs. It means that OTC drugs reduced 

outpatient visits. In Korea, it is difficult to find studies on the economic effects or 

effects on medical use, even though nine years have passed since the introduction of 

SRAD.③ 

Research on possible side effects caused by OTC drugs is another major 

research topic. Abbott et al. (1998) was concerned about overdosing of OTC 

analgesic medications because those are extensively used to treat pains, and reported 

that high levels of OTC alternative medication use are associated with psychological 

illness, partial depressives, etc. Hoang et al. (2013) reported patients who developed 

significant thyroid dysfunction after taking OTC drugs containing large 

concentrations of iodine. Wright et al. (2015) studied pharmacists’ perceptions about 

OTC drugs misuse. As a result of using a cross-sectional postal survey, the proportion 

of pharmacists reporting suspected OTC misuse increased to 80.8% in 2014 from 

70.8% in 2006. Most of the Western studies have reported significant rates of drug 

abuse and adverse effects related to using OTC medications. There are some studies 

on drug addiction caused by SRAD in Korea, but the results differ from previous 

                                            
③ In Korea, there are not many studies on OTC drugs (SRAD), and previous studies are 

focusing on analyzing consumer perceptions, sales status, and safety measures for SRAD 

(Lee et al.,2013; Kim and Bang, 2014; Yang et al., 2015; Ko and Yeo, 2017; Park and Kang, 

2019). 
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Western studies. Korean studies on drug addiction focus primarily on addiction 

caused by acetaminophen, the main ingredient in Tylenol. Kim et al. (2018) analyzed 

the data of Emergency Department based Injury In-depth Injury Surveillance 

(EDIIS), Korea Centers for Disease Control and Prevention, from 2011 to 2014. 

Since the deregulation of OTC drugs sales, acetaminophen poisoning has decreased. 

Kim et al. (2018) found that the number of acetaminophen and NSAIDs poisoning 

patients decreased after the sales of OTC drugs at convenience stores.  

 

2. Medical accessibility 

There are many previous studies that have studied the effect of medical accessibility 

on medical uses. Medical accessibility can be measured in various ways. It can be 

broadly divided into ‘physical and temporal distance’, ‘the amount of medical supply’ 

and ‘the economic burden required for medical use’. 

According to Robert (1983), who studied the relationship between physical 

distance to medical institutions and use of medical facilities using the case of Nigeria, 

found per capita utilization of healthcare facilities was found to decline exponentially 

with distance. Janssen (1992) found the effects of distance and time to a medical 

facility are different depending on the main agent leading the use of medical care. 

Although the effect was not significant in case of doctor-led, it was found to have a 

negative effect in the case of patient-led. Casey et al. (2001) assessed the degree of 

usage of preventative medical services by dividing into urban and rural areas and 

discovered that rural inhabitants used medical services less than urban residents. 

According to Nemet and Bailey (2000), who studied the relationship between 

distance to medical institutions, transportation accessibility, and frequency of 

outpatient treatment, the longer the distance between the residence and the medical 

service provider, the lower the frequency of medical service use. Arcury et al. (2005) 

divided medical services into regular checkups, chronic diseases, and acute diseases 

and studied the relationship between the distance from medical facilities and the 
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frequency of visits to medical facilities. On the other hand, the relationship between 

chronic and acute diseases was not significant. Subgroup analysis, such as analysis 

by disease characteristics, shows various results, it seems to be the consensus view 

of previous studies that medical use decreases as the distance to a medical institution 

increases. 

When studying medical accessibility related to medical supply, the number of 

beds or doctors in the region is mainly considered. Anderson (1973) said the supply 

of hospital beds is a major determinant of hospital utilization in an area. Stockwell 

et al. (1979), Roos et al. (1982), and Wilson et al. (1984) also found that an increase 

in medical supply, such as the number of beds and doctors in a region could increase 

medical use, and an increase in the rate of specialists had a positive relationship with 

medical use. Many recent studies on medical inequality use these variables as 

indicators of medical supply, which affects medical use. 

On the other hand, there are studies that use the economic burden required for 

medical use as an indicator of medical accessibility. Increasing cost-sharing 

generally reduced demand for medical services. Blustein (1995) found that the 

proportion of women undergoing mammography varies according to the type of 

insurance. 14.4 % of women with Medicare only had a mammography, compared 

with 44.7 % of women with supplemental insurance sponsored by employer, 40.1 % 

with self-purchased supplemental insurance, and 23.9 % with Medicaid 

supplemental insurance. Rice and Matsuoka (2004) said that increased cost-sharing 

reduces either or both the utilization and health status of seniors, and Newhouse 

(1993) found that increased cost-sharing reduces medical use especially in outpatient 

treatments. Cheong and Lee (2015) also found that after the implementation of the 

Increase in Coinsurance Rate for Tertiary Hospital Visits, preference for visiting 

clinics and general hospitals increased somewhat compared to tertiary hospitals. It 

was shown that the effect was greater in the case of mild disease and in low income 

groups. 
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Shin (2013), Byun et al. (2014), and Choi et al. (2016) studied the effect of the 

policy of differential cost-sharing and utilization of outpatient care by types of 

medical institutions. This is a policy to increase cost-sharing rate of pharmacy drug 

for outpatient patients using general hospitals or tertiary medical institutions for 52 

mild diseases. Shin (2013) studied the effect of the policy on each income group and 

found that outpatient visits of tertiary hospitals decreased more in the low-income 

group, and Byun et al. (2014) showed the number of outpatients has also decreased 

not only in tertiary hospitals but in clinics. Also, Choi et al. (2016) found that the 

reduction effect was higher in tertiary general hospitals with higher cost burden than 

general hospitals. As the economic burden increases, outpatient visits have also been 

shown to decrease.  

Due to the fact that SRAD is primarily sold at convenience stores that are open 

24 hours a day, accessibility to medicines has been enhanced in terms of time and 

distance. Additionally, because it is possible to purchase medicines without visiting 

a hospital, costs such as medical expenses can be reduced, indicating that economic 

access to medicines has been strengthened. This implies a decrease in access to 

formal medical institutions. As a result, it is necessary to examine the impact of 

accessibility changes on medical use. It will be possible to determine whether or not 

there is a cost-cutting effect. 

 

 

Ⅲ. Background 

 

According to Article 44-2 of 「Pharmaceutical Affairs Act」, the SRAD are defined 

as, among OTC drugs, emergently used mainly for minor symptoms at the sole 

discretion of patients and are prescribed and publicly notified by the Minister of 

Health and Welfare within the limit of 20 items taking into consideration the 

ingredients, side effects, content, dosage form, awareness, purchase availability, etc. 
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of the relevant items. Conditions for selling the OTC drugs are also stipulated in the 

Act (Article 44-2~44-4). The store should be a year-round and opens 24 hours a day, 

and the seller should receive education in advance on safety assurance and quality 

management of the OTC drugs. Moreover, in order to prevent the abuse of the drugs, 

it is necessary to comply with the limitation of the quantity sold at a time and the age 

restriction. 

Currently, 13 products with different doses and components in four efficacy 

groups of Antipyretic analgesics, Cold medicine, Digestive medicine, and Pain relief 

patch are designated as SRAD④. According to HIRA, the SRAD market is growing 

significantly. Figure 1.1 shows the trend of the supply amount of SRAD. Figure 1.1(a) 

shows the trend of the total supply of SRAD. SRAD worth 15.43 billion won were 

supplied in 2013. The SRAD market has continued to grow, reaching 23.91 billion 

won in 2015, 34.47 billion won in 2017 and 43.514 billion won in 2019, growing to  

                                            
④ 9 products of Antipyretic analgesics, 2 products of Cold medicine, 4 products of 

Digestive medicine, and 2 products of Pain relief medication 

Table 1.1. The amount of SRAD supply by efficacy groups 

(unit: million won, %)  

Efficacy group 2013 2014 2015 2016 2017 2018 2019 

Antipyretic 

analgesics 

6,394 

(41.4)  

8,333 

(41.8)  

10,057 

(42.1)  

12,063 

(42.4) 

14,536 

(42.2)  

15,157 

(40.8) 

17,096 

(39.3) 

Cold medicine 
4,130 

(26.8)  

5,646 

(28.3) 

6,727 

(28.1) 

8,839 

(31.0) 

11,291 

(32.8) 

12,818 

(34.5) 

14,675 

(33.7) 

Digestive 

medicine 

2,472 

(16.0) 

2,889 

(14.5) 

3,727 

(15.6) 

4,097 

(14.4) 

4,838 

(14.0) 

4,933 

(13.3) 

5,222 

(12.0) 

Pain relief patch 
2,443 

(15.8) 

3,059 

(15.4) 

3,399 

(14.2) 

3,483 

(12.2) 

3,807 

(11.0) 

4,274 

(11.5) 

6,521 

(15.0) 

Total 15,439  19,927  23,910  28,482  34,472  37,182  43,514  

 

(Note) Data from ‘Statistics on the distribution information of finished drug product 2013-

2019’, HIRA  
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Figure 1.1. The Trend of SRAD market 

(a) The amount of SRAD supply (unit: million won) 

 

(b) The proportion of SRAD in Total Antipyretic analgesics supply 

 

 

(Note) Data from ‘Statistics on the distribution information of finished drug product 2013-

2019’, HIRA 
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a scale of over 40 billion won. Figure 1.1(b) shows the change in the proportion of 

SRAD among the non-benefit drug markets for antipyretic analgesics, which are 

sold the most among SRAD. The yellow part corresponds to SRAD. The proportion 

gradually increased from less than 10% at the beginning of its introduction to more 

than 15% in 2017, and has maintained a similar level since then. By efficacy groups, 

antipyretic analgesics has been supplied the most, followed by cold medicines. The 

two efficacy groups are found to account for about 68~75% of the total supply of 

SRAD. As shown in Table 1.2., ‘Tylenol 500mg’ has been the best seller since the 

beginning of the policy and has accounted for about 34~36% of total SRAD supply. 

SRAD are mainly sold at convenience stores. With the increase in convenience 

stores, the number of places selling SRAD is also increasing every year, it makes 

access to SRAD is strengthening.  

Table 1.2. Top 3 products of SRAD supply             (unit: million won, %) 

Efficacy 

group 
Product 2013 2014 2015 2016 2017 2018 2019 

Antipyretic 

analgesics 
Tylenol 500mg 

5,283 

(34.2) 

6,967 

(35.0) 

8,494 

(35.5) 

9,882 

(34.7) 

12,427 

(36.0) 

12,911 

(34.7) 

14,835 

(34.1) 

Cold 

medicine 

Pancol A Sol. 
2,358 

(15.3) 

3,512 

(17.6) 

4,309 

(18.0) 

5,672 

(19.9) 

7,183 

(20.8) 

8,541 

(23.0) 

11,267 

(25.9) 

Panpyrin-T Tab. 
1,772 

(11.5) 

2,134 

(10.7) 

2,418 

(10.1) 

3,167 

(11.1) 

4,108 

(11.9) 

4,277 

(11.5) 

3,408 

(7.8) 

 

(Note) Data from ‘Statistics on the distribution information of finished drug product 2013-

2019’, HIRA  

Table 1.3. The number of stores selling SRAD 

 2013 2014 2015 2016 2017 2018 2019 

# of stores 21,335 22,561 26,054 29,862 34,039 35,152 36,270 

 

(Note) Data from ‘LOCAL DATA(https://www.localdata.go.kr/)’ 
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Korea Institute for Pharmaceutical Policy Affairs (KIPPA) conducts a survey 

on purchasing behaviors and consumer perceptions of SRAD every three years. 

According to the results of the 2019 survey, 68.9% of respondents answered that they 

had experiences of purchasing SRAD at convenience stores in the past year, and 31.1% 

of respondents answered that they had no purchase experience. As a result of 

comparing the survey results in 2013 and 2016, the percentage of respondents who 

responded that they had purchasing experience of SRAD increased significantly 

from 14.3% in 2013 and 29.8% in 2016 to 68.9% in 2019. It can be seen that it has 

almost doubled over the three years since the implementation of the policy. ⑤ 

As the SRAD market continues to increase, discussions to expand the items of 

SRAD have been ongoing since 2017. ‘Antidiarrheal drugs’, ‘anti-allergic drugs’, 

‘anti-acids’, and ‘burn ointments’ were mentioned as candidates, but the agreement 

failed.⑥ Accordingly, items of SRAD have not changed since their introduction. 

 

 

Ⅳ. Method and Data 

 

1. Empirical Method 

Medical use tends to continuously increase due to an increased interest in health and 

an increase in medical supply etc. (Hong, 2015). Therefore, simple comparison 

between before and after policy reflects the time trend of medical use, so it is difficult 

to estimate the pure effect of the policy. Therefore, difference-in- differences(DD) 

method is generally used to estimate the effect of a policy introduction. It is 

                                            
⑤ Han, “시행3년만에 편의점 약 구매 2배 이상 늘었다”, Korean Pharmacist Journal, 

Korea Pharmaceutical Association News, 2020.05.04, 
https://www.kpanews.co.kr/academy/show.asp?page=1&search_word=%EC%95%88%EC%A0%8

4%EC%83%81%EB%B9%84%EC%9D%98%EC%95%BD%ED%92%88&idx=158 
⑥ Press release of “Results of the 3rd meeting of the designation deliberation committee for 

SRAD” by Ministry of Health and Welfare 
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important to set treatment and control groups appropriately in DD method. DD 

method assume that there are common trends between treatment and control groups 

in absence of a treatment(policy). In this paper, DD method is used for the analysis, 

because of the fact that the SRAD policy was implemented in 2012 and that a part 

of efficacy groups was the target of the policy. As a treatment group, upper 

respiratory infections (J00, J01, J02, J03, J04, J05, J06) ⑦ , fever (R50, P81), 

headache and migraine (R51, G43, G44, F454) are selected which are the 

representative diseases of using antipyretic analgesics and cold medicines. 

Antipyretic analgesics and cold medicines are the most popular and best sellers 

among SRAD, so they are suitable for analyzing the effects of the implementation 

of SRAD. For the control groups, diseases that do not use antipyretic analgesics for 

treatment but shows characteristics similar to colds are selected; seasonal diseases 

similar to those of the treatment group (Otitis media(H65-67), Rhinitis and 

Sinusitis(J31-32)), and respiratory diseases (Asthma(J45-45), Pneumonia(J12-18), 

Other lung diseases including COPD (J41, J42, J431, J432, J438, J439, J44-47)), 

diseases which use SRAD candidates (Enteritis(A04, A05, A06, A07,A08, A09, K58, 

K59, F453, P783), Allergy(J30, J46,L20,L22,L23, L24,L25, L27,L50, H101, J450), 

Burns(T2, T30, T31)).⑧  

The equation used for the analysis is as follows. 

 

𝑌𝑖𝑗𝑡 = 𝛽0 + 𝛽1𝑇 + 𝛽2𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 + 𝛽3𝑇 ∙ 𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 

+𝛾𝑋𝑖𝑗𝑡 + 𝛿𝑃𝐻𝑗𝑡 + 𝑣𝑡 + 𝜔𝐽 + 휀𝑖𝑡 

 

𝑌𝑖𝑗𝑡 is the number of yearly outpatient visits on weekdays and on holidays⑨ of 

                                            
⑦ Disease codes corresponding to the treatment group were selected by referring to the 

criteria in the ‘Standard Guide for Calculating Disease and Behavior Statistics’ of the 

HIRA.  
⑧ Control groups are selected by referring to ‘Standard Guide for Calculating Disease and 

Behavior Statistics’ of the HIRA. 
⑨ Holiday includes weekends (Saturday and Sunday) and public holidays. 
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individual i living in area j in year t. 𝑇 is a dummy variable representing before 

and after 2012, when SRAD was introduced. 𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡  is equal to 1 for the 

treatment group and equal to 0 for the control group. 𝑇 ∙ 𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡, which is an 

interaction term between 𝑇 and 𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡, is DD variable for estimating the net 

effect of SRAD policy implementation. The coefficient of interest is 𝛽3 , which 

captures the effect of the implementation of the SRAD policy on the number of 

outpatient visits by treatment diseases. 𝑋𝑖𝑗𝑡 are demographic variables in year t of 

individual i  living in area j . Specifically, gender, age group, household income 

level, type of health insurance, disability, and the number of outpatient visits due to 

the treatment or control diseases in the previous year are included. The number of 

pharmacies in area j in year t (𝑃𝐻𝑗𝑡) is also considered, because SRAD policy was 

introduced to supplement the role of pharmacies and medical supply such as the 

number of pharmacies in a region is one of the determinant factors influencing 

medical use (Do et al., 2021). Moreover, among the diseases, cold and diarrhea are 

epidemic diseases. Since the prevalence of the diseases may vary by year and region, 

it may affect the number of outpatient visits. To control this, the year fixed effect (𝑣𝑡) 

and the regional fixed effect (𝜔𝐽) are included to control the characteristics of each 

year and province. Standard errors are clustered at the individual level. 

 

2. Data 

The data from the National Health Insurance Sharing Service (NHISS) are used for 

the analysis. ‘Sample Research DB 2.0’ is established for approximately a million 

health insurance subscribers and medical beneficiaries from 2002 to 2015. It includes 

demographic characteristics such as income level, age, place of residence and 

disability of the sampled individuals as well as details of medical resource utilization. 

A common trend between treatment and control groups is assumed in order to 

estimate the effectiveness of the policy using the difference-in-differences(DD) 
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method. If the analysis period is too long, other various factors may affect each of 

the treatment and control groups, which violates the common trend assumption and 

may cause bias in the estimation (Hong, 2015). Therefore, in order to estimate the 

net effect of the SRAD policy, the analysis period is set from 2009 to 2015 which is 

three years before and after of the SRAD introduction. The year of 2012, when the 

policy was implemented, is excluded from the analysis because it is inappropriate to 

include it because the policy was implemented in the middle of the year. 

In Korea, according to the article 3 of the ‘Medical Service Act’, medical 

institutions are classed by clinics and hospital, while tertiary general hospitals are 

separately classified. The act defines clinics are mainly for outpatient treatments, 

hospitals are mainly for inpatients, and tertiary general hospitals as institutions that 

provide medical care for severe diseases. Furthermore, there are no regulations or 

restrictions on the use of medical care under the ‘Medical Service Act’, but in order 

for health insurance patients to receive insurance benefits at tertiary general hospitals, 

they must submit a medical examination, examination results, or a request form for 

treatment with the doctor’s opinion at the clinic and hospital level. These regulations 

make medical institutions perform appropriate functions for each medical institution 

type. According to screening results from the National Health Insurance Service 

(NHIS), clinics account for about 50% of total health insurance claims, indicating 

that they are the most frequently visited primary medical institutions. In the case of 

SRAD, it is intended to be utilized promptly for minor symptoms, and the effect of 

replacing outpatient visits rather than hospitalized with serious situations may be 

anticipated. Therefore, I use the outpqatient visits of clinics for analyzing the effect 

of SRAD.  

If only patients with medical records related to SRAD are analyzed, there is a 

risk of selection bias. Therefore, I tried to examine the average effect of the SRAD 

implementation across entire samples of the Sample Research DB 2.0. The data 

includes 12,168,400 observations of 1,054,792 people. Upper respiratory infections 
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(J00, J01, J02, J03, J04, J05, J06), fever (R50, P81), headache and migraine (R51, 

G43, G44, F454), which are representative diseases of using antipyretic analgesics 

and cold medicines, are chosen as a treatment group. Antipyretic analgesics and cold 

medicines are the most popular and best-selling SRAD, so they are suitable for 

analyzing the effects of the SRAD implementation. As mentioned earlier, control 

groups are chosen to represent diseases with similar characteristics to the treatment 

group, colds, but do not use antipyretic analgesics for treatment. Otitis media, rhinitis, 

and sinusitis are all diseases that outpatient treatments are increased in winter, just 

like colds, and otitis media and rhinitis may occur due to colds. Asthma, pneumonia, 

and other lung-related diseases, such as COPD, share some characteristics with the 

common cold in terms of respiratory diseases. Finally, enteritis, allergy, and burns 

are diseases use medications that were discussed as potential candidates during the 

discussion of SRAD expansion, and are similar to colds in that they are common. 

Disease codes for control groups are determined using the Health Insurance Review 

and Assessment Service's "Standard Guide to Calculating Disease and Behavior 

Statistics." 

Demographic variables such gender, age groups, household income, disability 

status, health insurance type, and the number of outpatient visits due to treatment or 

control group disease in the preceding year are used as control variables. The 

‘Sample Research DB 2.0' provides demographic variables. Moreover, the number 

of pharmacies in the neighborhood is also included in the control variables, as access 

to pharmacies in the community was found to be a significant influence in SRAD 

purchase (Do et al., 2021). In addition, in order to analyze the effectiveness of SRAD 

according to accessibility to medical institutions, it is considered in the number of 

clinics compared to the regional area. LOCAL DATA provides information of 

pharmacies and clinics in the residential area.⑩  The number of pharmacies and 

                                            
⑩ LOCAL DATA is the site operated by the Ministry of the Interior and Safety. It collects 

and provides 190 types of licensing information accumulated in local governments. 
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clinics by year and region were calculated using the information from LOCAL 

DATA, which contains information such as company name, address, licensing date, 

and closure date. 

 

 

Ⅴ. Result 

 

1. Summary statistics 

Table 1.4 shows the average number of annual outpatient visits before and after the 

SRAD policy. The effects of SRAD are analyzed with the data including all cases 

where the number of outpatient visits does not change, increases, and decreases 

before and after the policy. The average number of annual outpatient visits on 

weekdays decreases both treatment and control groups, but the decline rate is larger 

in the treatment group. The number of outpatient visits on holidays also decreases in 

treatment group, but that in control group keep similar level.  

The number of outpatient visits appears to be highest for infants and young children 

aged 1-5. The number of treatments decreased in all age groups in the treatment 

group after the policy, but there is no clear difference in the control group. When the 

regions are divided based on the number of clinics per area, it is discovered that the 

number of outpatient treatment is higher in the top 25 % area than in the bottom 25% 

area. This is consistent with previous researches, which found that medical use is 

higher in areas with easy access (Robert, 1983; Janssen, 1992; Casey et al., 2001; 

Nemet and Bailey, 2000) to medical facilities. When the region is divided by the 

number of pharmacies per area, the basic statistics are very similar to the results 

when dividing regions based on the number of clinics. It can be confirmed that areas 

with a high number of pharmacies have a high number of clinic visits. It illustrates 

that the pharmacy and clinic are complementary, not substitute. 
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Table 1.4. Basic Statistics 

  Treatment Control 

  Weekdays Holidays Weekdays Holidays 

  Before After Before After   Before After Before After 

Total 1.17 0.98 0.26 0.21   0.15 0.13 0.03 0.03 

By age group                   

age 1-5 5.60 4.90 1.53 1.30   0.60 0.53 0.16 0.13 

age 6-19 1.54 1.27 0.36 0.31   0.23 0.20 0.06 0.05 

20s 0.64 0.53 0.11 0.09   0.08 0.08 0.02 0.01 

30s 0.88 0.75 0.18 0.16   0.11 0.11 0.02 0.02 

40s 0.73 0.65 0.14 0.13   0.09 0.09 0.02 0.02 

50s 0.81 0.68 0.15 0.12   0.11 0.10 0.02 0.02 

over 60s 0.94 0.82 0.17 0.14   0.11 0.11 0.02 0.02 

By Clinics 

Bottom 25% 1.04 0.87 0.23 0.19   0.12 0.11 0.03 0.02 

Top 25% 1.17 1.03 0.24 0.21   0.16 0.15 0.03 0.03 

By Pharmacy 

Bottom 25% 1.04 0.87 0.23 0.19   0.12 0.11 0.03 0.02 

Top 25% 1.16 1.02 0.24 0.20   0.16 0.15 0.03 0.03 

Observations    3,013,473     3,070,727     3,013,473     3,070,727       3,013,473     3,070,727     3,013,473     3,070,727  
 

(Note) Treatment group is cold related diseases, and control group is rhinitis and sinusitis. Other control groups' basic statistics are included in the 

Appendix. 
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According to the basic statistics, the pattern of changes in the number of outpatient 

visits before and after the SRAD policy differs between the treatment and control 

groups. Moreover, since outpatient visits due to mild symptoms are led by a patient 

not a doctor, there is a high possibility that they will be greatly affected by medical 

accessibility (Janssen, 1992). Therefore, the policy's impact is expected to be greater 

in areas where medical access is limited. 

 

2. The influence of the SRAD on outpatient visits 

The results of estimating the change in medical use due to colds following the 

implementation of SRAD using a DD model are shown in Table 1.5. The overall 

average effect is shown in column (1), and it appears that the number of visits 

decreases significantly in all analyses (Panel A-H). Using rhinitis and sinusitis in 

Panel A as a control group, medical use due to colds decreases by 0.1372 times after 

SRAD were introduced in 2015. This is approximately 9.63 percent when compared 

to the average number of medical visits for a cold prior to the policy's 

implementation. Divided by weekdays and holidays, the decrease is 0.11 times on 

weekdays and 0.0272 times on holidays, which corresponds to 9.41% and 10.59% 

of the average number of clinic visits for a cold prior to the policy, respectively. As 

a result, it can be seen that holidays have a slightly higher decline rate than weekdays. 

Even when different control groups are used, the overall results are similar. Overall 

outpatient visits decreases by 8-10%, by 7-10% on weekdays, and by 9-11% on 

holidays. SRAD is introduced to improve patient convenience in situations where 

pharmacies and medical institutions are unable to use, such as late-night or holidays. 

The fact that the substitution effect is greater on holidays, when clinic operating 

hours are limited and only a few clinics are open, indicates that the policy is working 

as intended. However, the effect is significant even on weekdays, and it is found that 

enhancing 24-hour access to medications around the residence is effective at 

reducing excessive medical use for mild symptoms in general. 
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Table 1.5. The effect of SRAD on clinic outpatient visits 

  (1) (2) (3) 

  All Weekday Holiday 

Panel A. Control: Sinusitis and Rhinitis 

T ㆍ treatment 
-0.1372*** -0.1100*** -0.0272*** 

(0.0022) (0.0019) (0.0006) 

Magnitude 9.63% 9.41% 10.59% 

Panel B. Control: Otitis media 

T ㆍ treatment 
-0.1145*** -0.0913*** -0.0232*** 

(0.0023) (0.0019) (0.0006) 

Magnitude 8.03% 7.81% 9.03% 

Panel C. Control: Asthma 

T ㆍ treatment 
-0.1212*** -0.0972*** -0.0240*** 

(0.0021) (0.0018) (0.0006) 

Magnitude 8.50% 8.32% 9.35% 

Panel D. Control: Pneumonia 

T ㆍ treatment 
-0.1368*** -0.1098*** -0.0270*** 

(0.0020) (0.0017) (0.0006) 

Magnitude 9.60% 9.40% 10.51% 

Panel E. Control: Other lung diseases 

T ㆍ treatment 
-0.1372*** -0.1097*** -0.0275*** 

(0.0022) (0.0017) (0.0006) 

Magnitude 9.63% 9.39% 10.71% 

Panel F. Control : Enteritis 

T ㆍ treatment 
-0.1345*** -0.0872*** -0.0253*** 

(0.0021) (0.0026) (0.0006) 

Magnitude 9.44% 7.46% 9.85% 

Panel G. Control: Allergy 

T ㆍ treatment 
-0.1535*** -0.1263*** -0.0272*** 

(0.0024) (0.0021) (0.0007) 

Magnitude 10.77% 10.81% 10.59% 

Panel H. Control: Burn 

T ㆍ treatment 
-0.1444*** -0.1159*** -0.0285*** 

(0.0020) (0.0017) (0.0006) 

Magnitude 10.13% 9.92% 11.10% 

Observations 12,168,400 12,168,400 12,168,400 
 

(Note) Clustered standard errors at the individual level are presented in parentheses. All 

specifications control for sex, household income, the number of pharmacies, disability, 

type of health insurance, the number of outpatient visits last year, year, region variables.  

 *p<0.1; **p<0.05; ***p<0.01 
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Due to the fact that SRAD can only be purchased in stores that are open 24 

hours a day, they are currently sold mainly in convenience stores. As a result, while 

the main age group that frequents convenience stores may have access to SRAD, 

other age groups may not. To verify this, the effect of introducing SRAD is examined 

by dividing groups according to age. 

The results of the analysis by age group are shown in Table 1.6. From panel A 

to panel H, it is clear that the number of clinic visits for colds has decreased across 

all age groups. Although the reduction rate varies slightly by control group, the effect 

is greatest in the under-20 age group and smallest in the 40s. The reason for the large 

effect in the age group under the age of 20 appears to be that they are more likely to 

come across SRAD, as they are the age group that primarily shops at convenience 

stores. On the other hand, the decrease rate was the smallest among those in their 

40s, possibly because social activities make it difficult to visit a clinic. Indeed, 

among the over-40 age group, the average number of hospital visits is lowest in their 

40s. Assuming they become ill at the same rate as other age groups, it is reasonable 

to expect that visiting the hospital will be difficult due to work and social activities. 

And they only visit a doctor when their symptoms become severe. As a result, it 

appears that the effect of substituting SRAD for hospital treatment is small in 

comparison to other age groups. As can be seen, the number of visits decreased 

significantly even among infants aged 1-5 years. Because the immune system of 

young children is not fully developed, parents tend to be overly sensitive to their 

children's health problems and bring them to the hospital even with mild symptoms. 

This is also supported by the fact that the average number of visits for infants and 

young children is the highest in the basic statistics. However, three out of every five 

antipyretic analgesics sold as SRAD are for children. In other words, it indicates that 

there is a high demand for SRAD for children. This illustrates that when a disease is 

associated with a mild fever, parents occasionally substitute medication for clinic 

treatment after the SRAD policy. Even in the age group over 50s, the rate of decrease   
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Table 1.6. The effect of SRAD on Outpatient visits by age group 

  (1) (2) (3) (4) (5) (6) (7) 

  age 1-5 age6-19 20s 30s 40s 50s over 60s 

Panel A. Control: Sinusitis and Rhinitis 

T:treat -0.8740*** -0.1640*** -0.0932*** -0.0950*** -0.0520*** -0.0847*** -0.0937*** 

  (0.0268) (0.0056) (0.0035) (0.0041) (0.0037) (0.0048) (0.0052) 

Magnitude 12.26% 8.66% 12.43% 8.93% 5.92% 8.80% 8.42% 

Panel B. Control: Otitis media 

T:treat -0.5055*** -0.1509*** -0.0894*** -0.0854*** -0.0432*** -0.0734*** -0.0826*** 

  (0.0309) (0.0055) (0.0033) (0.0039) (0.0037) (0.0049) (0.0054) 

Magnitude 7.09% 7.97% 11.92% 8.03% 4.92% 7.62% 7.43% 

Panel C. Control: Asthma 

T:treat -0.6279*** -0.1602*** -0.0891*** -0.0855*** -0.0463*** -0.0790*** -0.0700*** 

  (0.0270) (0.0052) (0.0032) (0.0038) (0.0035) (0.0045) (0.0052) 

Magnitude 8.81% 8.46% 11.88% 8.04% 5.27% 8.20% 6.29% 

Panel D. Control: Pneumonia 

T:treat -0.8314*** -0.1697*** -0.0929*** -0.0892*** -0.0517*** -0.0863*** -0.0947*** 

  (0.0259) (0.0051) (0.0032) (0.0038) (0.0034) (0.0046) (0.0048) 

Magnitude 11.66% 8.96% 12.39% 8.38% 5.89% 8.96% 8.51% 

Observations 566,508 2,008,178 1,650,134 1,942,870 2,097,656 1,808,922 1,984,120 
 

(Note) Clustered standard errors at the individual level are presented in parentheses. All specifications control for sex, household income, the number of 

pharmacies, disability, type of health insurance, the number of outpatient visits last year, year, region variables.  

 *p<0.1; **p<0.05; ***p<0.01 
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Table 1.6. The effect of SRAD on Outpatient visits by age group(Cont.) 

  (1) (2) (3) (4) (5) (6) (7) 

  age 1-5 age6-19 20s 30s 40s 50s over 60s 

Panel E. Control: Other lung diseases           

T:treat -0.9526*** -0.1775*** -0.0928*** -0.0906*** -0.0492*** -0.0804*** -0.0615*** 

  (0.0252) (0.0050) (0.0032) (0.0037) (0.0034) (0.0045) (0.0051) 

Magnitude 13.36% 9.38% 12.37% 8.51% 5.61% 8.35% 5.53% 

Panel F. Control : Enteritis           

T:treat -0.8637*** -0.1746*** -0.1027*** -0.0911*** -0.0453*** -0.0747*** -0.0803*** 

  (0.0259) (0.0053) (0.0035) (0.0039) (0.0036) (0.0048) (0.0052) 

Magnitude 12.11% 9.22% 13.69% 8.56% 5.16% 7.76% 7.22% 

Panel G. Control: Allergy             

T:treat -1.0784*** -0.1894*** -0.0997*** -0.0918*** -0.0503*** -0.0762*** -0.1011*** 

  (0.0276) (0.0060) (0.0041) (0.0046) (0.0044) (0.0056) (0.0065) 

Magnitude 15.12% 10.01% 13.29% 8.63% 5.73% 7.91% 9.09% 

Panel H. Control: Burn             

T:treat -0.9538*** -0.1798*** -0.0947*** -0.0939*** -0.0523*** -0.0881*** -0.0984*** 

  (0.0253) (0.0051) (0.0033) (0.0038) (0.0035) (0.0048) (0.0049) 

Magnitude 13.38% 9.50% 12.63% 8.82% 5.96% 9.15% 8.85% 

Observations 566,508 2,008,178 1,650,134 1,942,870 2,097,656 1,808,922 1,984,120 
 

(Note) Clustered standard errors at the individual level are presented in parentheses. All specifications control for sex, household income, the number of 

pharmacies, disability, type of health insurance, the number of outpatient visits last year, year, region variables.  

 *p<0.1; **p<0.05; ***p<0.01 
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is about 6-9%, so it seems that the introduction of SRAD reduce the number of 

outpatient visits to the clinic across all age groups. SRAD decreases outpatient visits. 

In other words, a substitution effect exists between non-prescription drugs and 

medical use. Additionally, the magnitude of the effect varies by age group. I'd now 

like to investigate how the substitution effect varies according to regional 

characteristics. Medical use is more prevalent in areas with better access to medical 

facilities. Indeed, basic statistics confirm that the average annual number of visits in 

areas with a high density of clinics is greater than in areas with a low density of 

clinics. I would like to check how the effect of strengthening access to non-

prescription drugs appears according to the accessibility of medical institutions. By 

year, regions are classified into quartiles based on the number of clinics per area. The 

bottom 25% of regions are considered to have limited access to medical facilities. 

The results of the analysis are described in Table 1.7, which divides each region 

according to the number of clinics per area. To begin, when the number of visits 

during the week is examined (columns (1), (2)), a decline of 9-11 percent appears in 

areas with limited access to clinics. On the other hand, in the top 25% of regions 

with relatively easy access to clinics, the decline rate is between 5-7%. As with 

weekdays, the number of visits on holidays decreased by 10-12 percent in areas with 

limited access to clinics, while it decreased by 6-8 percent in areas with good access 

to clinics. In other words, after the implementation of SRAD, the substitution effect 

of hospital treatment with medications is greater on weekdays and holidays in areas 

with limited clinic access. Because the time, psychological, and financial costs of 

visiting a clinic are high in areas with limited access to clinics, it can be assumed 

that the benefits of readily available medicines are greater, and replacement occurs 

frequently. It is consistent with the results of Leibowitz (1983). 

Now, I would like to examine the change in the number of outpatient visits 

depending on the number of pharmacies, which is one of the most important reasons 

for using SRAD (Do et al., 2021). Since the SRAD policy is aimed to supplement  
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Table 1.7. The effect of SRAD by the number of clinics per area 

  Weekday outpatient visits Holiday outpatient visits 

  (1) (2) (3) (4) 

  Bottom 25% Top 25% Bottom 25% Top 25% 

Panel A. Control: Sinusitis and Rhinitis 

T ㆍ treatment -0.1100*** -0.0813*** -0.0273*** -0.0191*** 

  (0.0034) (0.0038) (0.0011) (0.0012) 

Magnitude 10.56% 6.97% 11.85% 7.96% 

Panel B. Control: Otitis media 

T ㆍ treatment -0.0982*** -0.0654*** -0.0253*** -0.0152*** 

  (0.0036) (0.0039) (0.0011) (0.0012) 

Magnitude 9.42% 5.61% 10.98% 6.34% 

Panel C. Control: Asthma 

T ㆍ treatment -0.0987*** -0.0714*** -0.0250*** -0.0163*** 

  (0.0034) (0.0036) (0.0011) (0.0011) 

Magnitude 9.47% 6.12% 10.85% 6.80% 

Panel D. Control: Pneumonia 

T ㆍ treatment -0.1104*** -0.0838*** -0.0281*** -0.0191*** 

  (0.0032) (0.0035) (0.0010) (0.0011) 

Magnitude 10.59% 7.19% 12.20% 7.96% 

Panel E. Control: Other lung diseases 

T ㆍ treatment -0.1086*** -0.0821*** -0.0278*** -0.0184*** 

  (0.0033) (0.0035) (0.0010) (0.0011) 

Magnitude 10.42% 7.04% 12.07% 7.67% 

Panel F. Control : Enteritis 

T ㆍ treatment -0.1099*** -0.0849*** -0.0260*** -0.0184*** 

  (0.0034) (0.0036) (0.0011) (0.0011) 

Magnitude 10.55% 7.28% 11.28% 7.67% 

Panel G. Control: Allergy 

T ㆍ treatment -0.1246*** -0.0984*** -0.0276*** -0.0189*** 

  (0.0040) (0.0043) (0.0013) (0.0013) 

Magnitude 11.96% 8.44% 11.98% 7.88% 

Panel H. Control: Burn 

T ㆍ treatment -0.1158*** -0.0880*** -0.0290*** -0.0200*** 

  (0.0033) (0.0035) (0.0010) (0.0011) 

Magnitude 11.11% 7.55% 12.59% 8.34% 

Observations 3,036,830 3,036,840 3,036,840 3,036,830 
 

(Note) Clustered standard errors at the individual level are presented in parentheses. All 

specifications control for sex, household income, the number of pharmacies, disability, 

type of health insurance, the number of outpatient visits last year, year, region variables.  

*p<0.1; **p<0.05; ***p<0.01 
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the role of pharmacies, the effect of SRAD is highly likely that the impact will be 

large in areas with poor access to pharmacies. As confirmed from the above analysis, 

clinic visits tend to decrease when access to medicines is improved. Then, I would 

like to check whether access to pharmacies has a different effect on the number of 

outpatient visits.  

Similarly to how the region was previously divided by the number of clinics per 

area, the region is divided into quartiles and analyzed by the number of pharmacies 

per area. The results of the analysis are quite similar to those in Table 1.7. The 

number of weekday visits to pharmacies due to a cold decrease by 9-10% in regions 

with a small number of pharmacies, but decrease by 5-8% in regions with a large 

number of pharmacies. Even on holidays, the decrease in the number of visits is 

larger in places with fewer pharmacies. 

SRAD was introduced to significantly improve access to medications. OTC 

medications are already available in pharmacies. SRAD has relatively few side 

effects when compared to other OTC medications and is readily available at 

convenience stores if you require it urgently outside of pharmacy business hours. 

The purpose of this analysis is to determine how this policy affects clinic care beyond 

supplementing or replacing the role of pharmacies. 

As a result, it is discovered that after the introduction of SRAD, the number of 

outpatient visits for the common cold, a disease treated with SRAD, decreases. 

Additionally, it is established that SRAD replacement rates are high in areas with 

limited access to medical facilities such as clinics and pharmacies.  

Korea tends to easily visit medical facilities even with mild symptoms because 

the burden of individual medical expenses is low due to national health insurance 

system. SRAD appears to be effective at reducing excessive medical use associated 

with mild symptoms. If used properly for the purpose of introduction, it is anticipated 

that it will reduce the cost of clinic visits. The cost includes time spent waiting for 

treatment as well as medical expenses. In particular, if you visit a medical facility at  
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Table 1.8. The effect of SRAD by the number of pharmacies per area 

  Weekday outpatient visits Holiday outpatient visits 

  (1) (2) (3) (4) 

  Bottom 25% Top 25% Bottom 25% Top 25% 

Panel A. Control: Sinusitis and Rhinitis 

T ㆍ treatment -0.1054*** -0.0848*** -0.0272*** -0.0207*** 

  (0.0034) (0.0038) (0.0011) (0.0011) 

Magnitude 10.10% 7.31% 11.70% 8.69% 

Panel B. Control: Otitis media 

T ㆍ treatment -0.0937*** -0.0681*** -0.0255*** -0.0166*** 

  (0.0037) (0.0039) (0.0011) (0.0012) 

Magnitude 8.98% 5.87% 10.97% 6.97% 

Panel C. Control: Asthma 

T ㆍ treatment -0.0937*** -0.0753*** -0.0247*** -0.0178*** 

  (0.0034) (0.0036) (0.0011) (0.0011) 

Magnitude 8.98% 6.49% 10.62% 7.47% 

Panel D. Control: Pneumonia 

T ㆍ treatment -0.1052*** -0.0872*** -0.0277*** -0.0208*** 

  (0.0032) (0.0035) (0.0010) (0.0011) 

Magnitude 10.08% 7.52% 11.91% 8.73% 

Panel E. Control: Other lung diseases 

T ㆍ treatment -0.1034*** -0.0854*** -0.0277*** -0.0199*** 

  (0.0033) (0.0035) (0.0011) (0.0011) 

Magnitude 9.91% 7.37% 11.91% 8.35% 

Panel F. Control : Enteritis 

T ㆍ treatment -0.1047*** -0.0872*** -0.0259*** -0.0198*** 

  (0.0034) (0.0036) (0.0011) (0.0011) 

Magnitude 10.03% 7.52% 11.14% 8.31% 

Panel G. Control: Allergy 

T ㆍ treatment -0.1175*** -0.1021*** -0.0272*** -0.0205*** 

  (0.0040) (0.0042) (0.0013) (0.0013) 

Magnitude 11.26% 8.81% 11.70% 8.60% 

Panel H. Control: Burn 

T ㆍ treatment -0.1108*** -0.0917*** -0.0289*** -0.0217*** 

  (0.0033) (0.0035) (0.0010) (0.0011) 

Magnitude 10.62% 7.91% 12.43% 9.11% 

Observations 3,036,830 3,036,840 3,036,840 3,036,830 
 

(Note) Clustered standard errors at the individual level are presented in parentheses. All 

specifications control for sex, household income, the number of pharmacies, disability, 

type of health insurance, the number of outpatient visits last year, year, region variables.  

*p<0.1; **p<0.05; ***p<0.01 
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night or on a holiday, you will be charged an additional fee. As a result, when SRAD 

is used properly, it is expected to alleviate the inconvenience associated with 

purchasing medications, which is the policy's stated objective, and to reduce medical 

costs by reducing excessive medical use. 

 

 

Ⅴ. Robustness check 

 

1. Any Side effects? 

Some previous studies and the Pharmaceutical Association in Korea are opposed to 

OTC drugs and the SRAD policy, arguing that indiscriminate drug use without 

experts’ guidance may result in the side effects due to misuse of drugs. The diseases 

that are covered by SRAD are those that occur on a daily basis and have minor 

symptoms. Although the number of visits dropped as a result of the usage of SRAD, 

it cannot be concluded that introducing SRAD is a beneficial policy if mild 

symptoms worsen as a result of inappropriate medication use. Therefore, this chapter 

investigates whether the number of patients with serious conditions increased 

following the implementation of SRAD. Due to the fact that patients with severe 

symptoms are compelled to attend medical institutions numerous times, the 

proportion of patients who visit the clinic multiple times relative to the total number 

of patients during a given period is used to determine the proportion of severe cases. 

The analysis was conducted using DD model, which is described below. 

 

𝑆 = 𝛽0 + 𝛽1𝑇+𝛽2𝑡𝑟𝑒𝑎𝑡 + 𝛽2𝑡𝑟𝑒𝑎𝑡 ∗ 𝑇 + 𝑖. 𝑦𝑒𝑎𝑟+𝑖. 𝑠𝑒𝑎𝑠𝑜𝑛(𝑚𝑜𝑛𝑡ℎ) 

 

𝑆 is the proportion of patients with multiple visits compared to all the patients 

during a given period. 𝑇 is a dummy variable representing before and after 2012,  
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Figure 1.2. The trend of the proportion of patients who visited multiple times 

(a) The proportion of patients with more than Four times a Season  

 

(b) The proportion of patients with more than Three times a Month  

 

(Note) ‘year season’ of x axis in the Figure 1.2. (a) is the order of year and season. Season 

is defined as follows: 1.Spring(March to May), 2.Summer(June to August), 

3.Autumn(September to November), 4.Winter(December to February). 
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equal to 0 for the control group. 𝑇 ∙ 𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 , which is an interaction term 

between 𝑇 and 𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡, is DD variable for estimating the net effect of SRAD 

policy implementation. As a control group, "Rhinitis and sinusitis" is used, which 

has the most similar average value to the trend of the proportion of patients who 

visited several times due to colds. Figure 1.2 shows the trend of the proportion of 

patients who visited the medical institutes several times by season/month for cold 

related diseases (treatment group), and rhinitis and sinusitis (control group). After 

checking the change in the proportion of patients who visited more than four times 

a season and the change in the proportion of patients who visited more than three 

times a month, it is clear that the pre-trend for cold-related disorders and rhinitis & 

sinusitis is extremely similar. Therefore, rhinitis and sinusitis are determined to be 

appropriate a control group. 

When the dependent variable is changed to the proportion of patients who visit 

the hospital more than 3, 4, and 5 times a season⑪, no statistically significant results 

are obtained in all cases (Column (1) -(3) of Table 1.9.). In addition, on a monthly 

basis, it is found that the proportion of patients who visit more than twice is 

                                            
⑪ The graphs of the proportion of patients who visit more than three times and five times 

are in the Appendix. 

Table 1.9. The result of multiple visit patient by season and month 

  Season   Month 

  (1) (2) (3)   (4) (5) 

  
More than 

three times 

More than 

four times 

More than 

five times 
  

More than 

two times 

More than 

three times 

T ㆍ treatment -0.0048 -0.0011 0.0009   -0.0070*** 0.0025 

  (0.0029) (0.0022) (0.0018)   (0.0026) (0.0019) 

Observations 54  54  54    166  166  

Control variables             

year ○ ○ ○   ○ ○ 

season ○ ○ ○   ○ ○ 
 

(Note) *p<0.1; **p<0.05; ***p<0.01 
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significantly reduced, but the significance disappears when the proportion of patients 

who visit more than three times is used as a dependent variable (Column (4), (5) of 

Table 1.9.). That is, after the introduction of SRAD, there is no significant change in 

the proportion of patients who visit medical institutions multiple times during a given 

period due to a cold. In other words, there appears to be little concern about adverse 

effects that worsen symptoms as a result of inappropriate SRAD use. 

 

2. Holiday visits including all types of medical institutes 

Because SRAD is used to treat mild symptoms, the previous analysis examined the 

effect on outpatient clinic visits. However, due to the fact that only a few clinics are 

open on Sundays and statutory holidays, patients are forced to visit the emergency 

room. Taking this into consideration, this chapter studies the influence of SRAD on 

holiday visits to all types of medical institutions, including tertiary general hospitals 

and hospital-level medical facilities. The analysis's findings are showed in Table 1.10. 

As a result of the analysis, and in line with previous findings, it appears as though 

the number of hospital visits decreased in all analyses from panel A to panel H. 

However, the magnitude of the decrease is slightly less than it is when only 

clinics are the target of analysis, and it appears that the number of visits is reduced 

by 4-6 percent. 

As a possible explanation for the lower rate of reduction, it appears as if 

influence of severe symptom visits and moderate symptom visits is mixed. In other 

words, a holiday visit to a higher-level medical facility or emergency room may have 

been forced by serious symptoms that cannot be treated with OTC medications. Not 

only that, the sample appears to include patients who sought treatment in the 

emergency room rather than taking medications for mild symptoms. Indeed, more 

than half of emergency room visits in Korea are for mild symptoms. In the latter case, 

it is believed that active marketing of SRAD, as well as other regulations regarding 

the use of emergency rooms and tertiary medical facilities, are needed. Nonetheless,  



 ３１ 

Table 1.10. The effect on holiday visits(All types of medical institutes) 

 (1) 

 Holiday(All) 

Panel A. Control: Sinusitis and Rhinitis 

T ㆍ treatment 
-0.0141*** 

(0.0006) 

Magnitude 5.49% 

Panel B. Control: Otitis media 

T ㆍ treatment 
-0.0119*** 

(0.0006) 

Magnitude 4.63% 

Panel C. Control: Asthma 

T ㆍ treatment 
-0.0107*** 

(0.0006) 

Magnitude 4.17% 

Panel D. Control: Pneumonia 

T ㆍ treatment 
-0.0142*** 

(0.0006) 

Magnitude 5.53% 

Panel E. Control: Other lung diseases 

T ㆍ treatment 
-0.0135*** 

(0.0006) 

Magnitude 5.26% 

Panel F. Control : Enteritis 

T ㆍ treatment 
-0.0152*** 

(0.0006) 

Magnitude 5.92% 

Panel G. Control: Allergy 

T ㆍ treatment 
-0.0157*** 

(0.0007) 

Magnitude 6.11% 

Panel H. Control: Burn 

T ㆍ treatment 
-0.0158*** 

(0.0006) 

Magnitude 6.15% 

Observations 12,168,400 
 

(Note) Clustered standard errors at the individual level are presented in parentheses. All 

specifications control for sex, household income, the number of pharmacies, disability, 

type of health insurance, the number of outpatient visits last year, year, region variables.  

*p<0.1; **p<0.05; ***p<0.01 
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because the frequency of visits decreases when all medical institutions are included, 

it is possible to confirm that SRAD have a substitutive effect for hospital use. 

 

 

Ⅵ. Conclusion 

 

SRAD were introduced to alleviate the inconvenience of purchasing medicines late 

at night or on holidays when pharmacies are closed on November 15, 2012. SRAD 

is an OTC drug that can be used by patients without a doctor's prescription or 

pharmacist's guidance, primarily for mild symptoms. Because SRAD is mainly sold 

at convenience stores and it is available 24 hours at whole year, the introduction of 

SRAD makes the accessibility to medicines increase. Currently, 13 items are sold in 

four efficacy groups, but as the market for safety-related drugs continues to grow, 

there is a demand to continuously increase the list of SRAD. As the SRAD market 

continues to expand, it is necessary to examine how policy enforcement affects 

medical use. 

As a result of DD method using ‘Sample Research DB 2.0’ from the National 

Health Insurance Sharing Service (NHISS), it is found that the number of outpatient 

treatments for cold-related disease decreases after the implementation of SRAD. I 

use Otitis media, rhinitis, and sinusitis, asthma, pneumonia, other lung-related 

diseases, enteritis, allergy, and burns as control groups. 

After the introduction of SRAD, clinic visits for cold-related disorders fell by 

8% – 10% in all analyses using various control groups. After dividing the data 

between weekdays and holidays, it is clear that holidays have a higher decline rate. 

Due to the fact that clinic use is restricted on holidays, it appears as though the effect 

of using medications instead of visiting clinics for treatment is larger if the symptoms 

are manageable with medication. Additionally, by age, the effect is greatest in youths 

under the age of twenty. This is due to their frequent use of convenience stores. In 
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particular, the decrease rate is quite large in the group of infants and young children 

aged 1-5 years old. More than half of the antipyretic analgesics items sold as SRAD 

are for children. This indicates a high demand for antipyretic analgesics for children, 

particularly given that fever is a potentially harmful symptom in kids. As access to 

antipyretic analgesics is expanded, there appears to be a trend toward treating low-

grade fever with medication. On the other hand, it appears that the decrease rate is 

the smallest in the 40s. This is because it is not easy to visit the clinic due to social 

activities, so it is highly likely that the symptoms are severe when visiting the 

medical facility. Therefore, it seems that the effect of replacing hospital treatment 

with SRAD is small compared to other age groups. 

It is found that the decrease rate is larger in areas with lower access to clinics 

and pharmacies than in areas with higher access. It suggests that the effect of 

increasing access to medicines appears to greater in regions with poor access to 

medical facilities.  

There is also concern about side effects because SRAD can be purchased 

without expert medication guidance. The side effects are investigated by analyzing 

the change in the proportion of patients who visited the hospital multiple times 

because their symptoms did not improve or worsened due to the use of the incorrect 

drug. As a result, no significant difference in the proportion of patients who visited 

more than 3 times, more than 4 times, and more than 5 times per season before and 

after the SRAD policy is observed. When examined on a monthly basis, the ratio of 

patients who visited more than twice a month is found to decrease significantly, while 

the ratio of patients who visited more than three times a month does not yield any 

significant results. In other words, the side effects of SRAD that worsen symptoms 

do not need to be considered. 

As a result of the analysis, the implementation of SRAD lowered the average 

number of medical visits, implying lower medical costs. It takes time, financial, and 

psychological costs to use medical institutions. The introduction of SRAD lead to be 
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increase relative cost of medical use. These results are consistent with J. cohen et al. 

(2013) and Leibowitz (1989). Although this paper does not estimate the exact effect 

of cost saving, as the number of outpatient visits decreases, it is expected that time 

costs and psychological cost will be reduced as well as the financial cost required for 

formal medical use. Moreover, according to Hwang et al (2013), the most common 

response to when pharmacies were closed late at night or on public holidays before 

the implementation of SRAD was ‘painful but patience’ with 57.5% of responses. 

Therefore, in addition to the effect of directly replacing outpatient treatment, it is 

likely to have the effect of reducing the discomfort and risk of disease.  

As the effect of SRAD drugs is greater in places with poor medical access, it 

will be necessary to manage SRAD more thoroughly in these areas. However, these 

results assume that the sales of SRAD are evenly distributed nationwide. In fact, a 

significant number of convenience stores that sell SRAD are concentrated in the 

metropolitan area, and according to some surveys, the condition for selling SRAD 

that the store should be operated 24 hours a day, 7 days a week is not observed in 

rural areas. The number of medical facilities is fewer in rural areas than in urban 

areas. Considering it, the effect will be even greater in poor access to medical 

facilities than the estimated effect.  

This paper estimates the overall impact of SRAD's introduction on medical use. 

To eliminate selection bias, the sample includes both those that are directly affected 

by the policy and those that are not. Additionally, a variety of control groups are 

utilized to confirm the policy's effect and to estimate the effect of SRAD. However, 

due to data restrictions, there is no way to know whether or not SRAD are utilized, 

limiting the ability to examine the policy's direct impact. Nonetheless, it is significant 

in that it has been confirmed that the implementation of SRAD has the impact of 

lowering medical costs by reducing unnecessary medical use for mild symptoms. 
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Chapter 2. The Influence of Expansion of Free 

Influenza Vaccination Agencies for the Elderly on 

Vaccination rate 

 

 

 

Ⅰ. Introduction 

 

Influenza is a disease that causes severe morbidity in 3-5 million people worldwide 

each year and kills 250,000 to 300,000 people worldwide. Vaccination is the most 

effective way to prevent influenza, and it is recommended to vaccinate every year 

for the prevention of various viruses that cause influenza (WHO). In Republic of 

Korea, it was estimated that during the 2009 influenza A (H1N1) pandemic, socio-

economic costs of $1581.3 million including medical expenses of $291.7 million 

were incurred. (Suh M, Kang et al., 2013). In particular, the elderly is more likely to 

suffer mortality and complications from influenza compared to other age groups. As 

the elderly in Korea is continuously increasing, vaccination is becoming more 

important considering the socioeconomic cost. Vaccination in the elderly has the 

effect of reducing the hospitalization rate and the mortality rate due to respiratory 

diseases. (Baxter et al., 2010; Groenwold et al., 2009; E. Kang et al., 2003). Influenza 

vaccination in Korea started in 1989, and since it is highly cost-effective for the 

elderly, the influenza vaccine has been designated as a National Immunization 

Program (NIP) for those over the age of 65 and has been supported for vaccination 

costs since 1997. Due to the effect of the policy of free vaccination, the average 

vaccination rate of 19-64 year olds who are not subject to the NIP was 24.7%, while 

the average vaccination rate of the age group 65 years and older was 79.8% in 2014 

and is still continuously increasing. In addition, free influenza vaccination for those 
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over 65 years old could only be received at public health centers, but from 2015, the 

vaccinations can also be received at private medical institutions through 

consignment contracts. 

Access to medical care is a critical factor influencing medical use. National 

influenza vaccination contributed to increasing vaccination rates by gradually 

improving economic and physical access. I would like to reaffirm the importance of 

physical accessibility to medical institutions by investigating the impact of 

strengthening physical accessibility on the increase in vaccination rates, which had 

already been high due to the reduction of the economic burden.  

The analysis is conducted using a difference in differences model (DD) with 

data from the Community Health Survey. Because the policy is aimed at seniors over 

65, the analysis is conducted using the 65-74 years old as the treatment group and 

the 55-64 year old as the control group Additionally, to determine ways to enhance 

the policy's effectiveness, subgroup analysis is conducted to identify which group 

shows the greatest effect of the policy.  

The findings of this study are expected to aid in the development of strategies 

to increase vaccination rates in order to prevent not only influenza, but also a variety 

of other infectious diseases and serious diseases. 

 

 

Ⅱ. Literature Review  

 

The free flu vaccination has been implemented for the elderly over 65 years old as 

a National Immunization Program (NIP) since 1997. The Korean government had 

been provided free influenza vaccination to the elderly only at public health centers 

by 2014. However, it was pointed that vaccinations were inconvenient and 

inaccessible because they could be received for free only by visiting a public health 

center on a designated date. Additionally, safety concerns such as a lack of time for 
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preliminary medical examinations due to the high volume of people visiting the 

public health center at a limited time had been raised (J. Ko et al., 2015). As a result, 

beginning in 2015, free vaccination became available at private medical institutions 

through consignment contracts between the local government and private medical 

institutions, thereby increasing vaccination accessibility, convenience, and safety. 

Because influenza vaccination is the most cost-effective method of reducing the 

risk of complications in the elderly, numerous studies have been conducted both at 

home and abroad to increase vaccination efficiency and vaccination rate in the 

elderly. 

Previously published literatures concentrated primarily on individual 

characteristics such as age, chronic diseases, subjective health status, and residential 

area. According to Kohlhammer et al. (2007), Müller et al. (2005), Figaro & Belue 

(2005), and Evans & Watson (2003), vaccination rates were higher among older 

adults and those with chronic diseases. Evans and Watson (2003) demonstrated that 

when people perceive their health status to be poor, they are more likely to be 

immunized. Additionally, Korea has numerous studies. According to Yim et al. 

(2010), those with chronic diseases such as high blood pressure, diabetes, or heart 

disease had a high rate of influenza vaccination. According to Park et al. (2013), 

factors contributing to increased vaccination rates included increasing age, living in 

rural areas, having a high income, and having chronic diseases. Kang et al. (2011) 

also discovered that vaccination rates increase as people's ages, incomes, and 

subjective perceptions of poor health status improve. According to previous research, 

the older a person is, the more chronic diseases he or she has, and the higher the 

income level, the more likely they are to engage in preventive medical behaviors 

such as vaccinations. 

Kim (2011) reported that the elderly with spouses are more likely to receive 

vaccinations than elderly without spouses, based on studies on the effect of 

household types on the health behavior of the elderly. Furthermore, Kim & Lee (2020) 



 ３８ 

discovered that single-person households were more vulnerable to health care than 

households with family members. While the group receiving regular health checkups 

has a higher vaccination rate, single-person households have a lower rate of health-

related behaviors, including health checkups Although this study did not specifically 

target the elderly aged 65 years or older, it is highly likely to apply to elderly 

households that live alone. According to Statistics Korea, the proportion of single-

person households is increasing, reaching 35.1 percent among the elderly aged 65 

and over in 2020. The elderly is a representative vulnerable population in healthcare. 

If health care is not performed properly, personal and social costs will significantly 

rise. Therefore, it is necessary to investigate the effect of household type on 

preventive health behaviors such as vaccination.  

In addition, Carman & Mosca (2014) revealed labor force participation as a 

significant impediment to increasing the Netherlands' free influenza vaccination rate. 

Cordoba & Aiello (2016) also reported that vacation at work and related policies 

have an impact on vaccination rates. Specifically, it states that availability of time 

for vaccination has a significant impact on vaccination. 

Along with individual factors, vaccination is influenced by access to vaccines 

and medical facilities. Cordova & Aiello (2016) studied the factors affecting 

influenza vaccination in the United States in terms of accessibility. This study reports 

that vaccination rates are affected by access to health care services that provide 

vaccines. Additionally, although not directly related to vaccination, numerous 

previous studies have examined the relationship between access to medical 

institutions and medical use. Robert (1983), who studied the relationship between 

physical distance to medical institutions and utilization of medical facilities using 

the case of Nigeria, discovered that per capita utilization of healthcare facilities 

decreases exponentially with distance. Casey et al. (2001) examined the extent to 

which preventative medical services were used in urban and rural areas and 

discovered that rural residents used medical services less frequently than urban 
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residents. According to Nemet and Bailey (2000), who studied the relationship 

between distance to medical institutions, transportation accessibility, and frequency 

of outpatient treatment, the longer the distance between the residence and the 

provider of medical services, the lower the frequency of medical services use. Arcury 

et al. (2005) classified medical services as routine checkups, chronic diseases, and 

acute diseases, and examined the relationship between distance to medical facilities 

and the frequency of medical facility visits. On the other hand, there was no 

significant relation between chronic and acute diseases. While subgroup analysis, 

such as by disease characteristics, shows a variety of outcomes, it appears to be the 

consensus view of previous studies that medical use decreases with increasing 

distance to a medical institution. According to previous research, the better the 

accessibility to medical institutions, the higher the rate of medical use.  

Ko & Kim (2020) investigated the effects of a policy in Korea to increase the 

number of vaccination sites for the 65-year-old elderly, which is the same policy as 

the one investigated in this study. They discovered that the policy had no effect on 

boosting the rate of vaccination in the population. It has been determined that the 

increase in the vaccination rate in the private sector is offset by a fall in the 

vaccination rate in public health centers. For the analysis, they utilize data from the 

Korea National Health and Nutrition Examination Survey. The National Health and 

Nutrition Survey, however, has a relatively small number of respondents aged 65 or 

older. Furthermore, it is possible that the results were biased due to the fact that the 

average vaccination rate for the elderly aged 65 or older between 2013 and 2016 in 

the sample was approximately 50%, but the actual average vaccination rate is around 

80%. Therefore, I would like to estimate the effectiveness of the policy using data 

that includes a more abundant sample of those aged 65 and over. 
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Ⅲ.  Method and Data 

 

1. Empirical Method 

The methodology used for the analysis is DD model. When a treatment affects only 

a specific group, DD model is a method that can estimate the net effect of a policy 

by effectively solving the problem of bias caused by endogeneity or omitted 

variables by controlling the trend over time using the control group having a common 

pre-trend with the treatment group In this paper, I attempt to estimate the policy's 

effect using a DD analysis, based on the fact that the policy to expand vaccination 

sites is only applicable to the elderly over the age of 65. The following is the 

regression model that was used in the analysis. 

 

𝑉𝑎𝑐 = 𝛽0𝑡𝑟𝑒𝑎𝑡 + 𝛽1𝑇 + 𝛽2𝑡𝑟𝑒𝑎𝑡 ∗ 𝑇 + 𝛽3𝑋 + 𝑦𝑒𝑎𝑟 + 휀 

 

𝑉𝑎𝑐  is a binary variable indicating whether the respondent was vaccinated 

during the survey year. 𝑡𝑟𝑒𝑎𝑡 is a dummy variable that indicates 1 for those aged 

65-74 who are the policy's target group and 0 for those aged 55-64 who are not. 𝑇 

is a dummy variable indicating before and after policy implementation. If the year is 

2015 or later, a value of 1 is assigned; otherwise, a value of 0 is assigned. The 

interaction term between 𝑡𝑟𝑒𝑎𝑡 and 𝑇 is a variable used to estimate the policy's 

net effect, and 𝛽2  is an estimation coefficient indicating how the expansion of free 

vaccination sites affected the vaccination rate of the over-65 population relative to 

the under-65 population. 

𝑋 is control variables that represent the respondent's characteristics, including 

socioeconomic indicators such as age, gender, labor status, education level, 

household type, number of family members, minors, marital status, and household 

income level, as well as health-related variables such as prevalence of hypertension 

or diabetes, and EQ index. In order to control the characteristics of the region, the 
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number of public health centers per area and region(sido) dummy are controlled 

Additionally, a year-fixed effect year is included to control for year-specific 

characteristics. 

Additionally, as previously demonstrated, vaccination rates vary according to 

individual and household characteristics such as household type, economic activity 

participation, and household income level, which is why the analysis is conducted 

using the difference in difference in differences model (DDD). 

 

𝑉𝑎𝑐 = 𝛼 + 𝛽0𝑡𝑟𝑒𝑎𝑡 + 𝛽1𝑇 + 𝛽2𝑔𝑟𝑜𝑢𝑝 + 𝛽3𝑡𝑟𝑒𝑎𝑡 ∗ 𝑇 + 𝛽4𝑡𝑟𝑒𝑎𝑡 ∗ 𝑔𝑟𝑜𝑢𝑝 

                +𝛽5𝑔𝑟𝑜𝑢𝑝 ∗ 𝑇 + 𝛽6𝑡𝑟𝑒𝑎𝑡 ∗ 𝑇 ∗ 𝑔𝑟𝑜𝑢𝑝 + 𝛽7𝑋 + 𝑦𝑒𝑎𝑟 + 휀 

 

𝑡𝑟𝑒𝑎𝑡 and 𝑇 are identical to those in the above regression equation. 𝑔𝑟𝑜𝑢𝑝 

is defined as one that is classified according to whether it is a single-person 

household or not, whether it engages in economic activities or not, and the level of 

household income, all of which correspond to the characteristics of individuals and 

households. 𝛽6, the estimated coefficient of the three variables' interaction terms, 

indicates the different effect of the policy on each group. Because the dependent 

variable is a binary variable, the probit model is used for analysis. 

 

2. Data 

 

The data used for the analysis is the Community Health Survey. The Community 

Health Survey is the only health survey in Korea for adults over the age of 19 for the 

purpose of producing local health statistics for establishing and evaluating local 

health and medical plans. It is a cross-sectional data survey conducted every year. It 

contains a variety of health-related information such as health behaviors, medical 

use, vaccinations, and checkups for individuals and households. 

As mentioned previously, the DD analysis is based on the common trend 
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assumption between the treatment and control groups. In this case, because the long-

term analysis is highly likely to violate the common trend assumption, the analysis 

period was set to 2012-2017, three years before and after the policy introduction. As 

a result, 0 for the years 2012–2014 and 1 for the years 2015–2017. 

It is important to choose a suitable control group that has a common trend to 

the treatment group when using the DD model. The treatment group consists of 

individuals over the age of 65 who are subject to the policy of expanding free flu 

vaccine sites. The age group under 64 years old is chosen as a control group because 

its characteristics are similar to those of the treatment group except for policy 

application. If the age difference is large, it is highly likely that vaccination-related 

factors differ by age, contradicting the common trend assumption. Therefore, the age 

group 65-74 is chosen as the treatment group, and the age group 55-64 is chosen as 

the control group. 

Individual variables such as age, gender, employment status, education level, 

household type, number of family members, presence of minors, marital status, and 

household income level are controlled, as are health-related variables such as 

hypertension, diabetes, and the EQ index, a measure of health-related quality of life. 

To control regional characteristics, city dummy and the number of public health 

centers per area are controlled. Additionally, the year-fixed effect is included to 

control the year-specific characteristics. 

 

 

Ⅳ. Result 

 

1. Summary statistics 

Table 2.1. presents the basic statistics of the sample used in the analysis. The control 

group of 55-64 year olds has a vaccination rate of 40%, while the treatment group of 

65-74 year olds has a vaccination rate of more than 80%. When the vaccination rate 
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is compared before and after the vaccination site is expanded, the control group 

shows a slight decrease from 43.6 percent to 43.4 percent. On the other hand, in the 

treatment group, the vaccination rate increased even further, from 81.3 percent prior 

to 2015 to 84.5 percent post-2015. Additionally, it is confirmed that rural areas have 

a greater vaccination rate than urban areas when the regions are divided into urban 

and rural areas. This finding is consistent with previous studies (Lv et al. 2016, Park 

et al. 2013). In both urban and rural areas, it is confirmed that the vaccination rates 

decreased in the control group and increased in the treatment group before and after 

the policy. Additionally, the rate of increase in vaccination appears to be greater in 

rural areas than in urban areas. 

Due to the fact that social alienation among elderly people living alone has 

become a social issue, the analysis is conducted by household type. Prior to the 

policy, the average vaccination rate for elderly living with family members was 

lower than for elderly living alone, but it becomes higher after the policy. That is, in 

the treatment group, the vaccination rate of household with family members 

increased significantly (81.1 percent → 84.7 percent) when compared to the 

household living alone (82.4 percent → 83.2 percent). This demonstrates that the 

policy's effect is greater on the group living with family members. Increases in 

vaccination rates in the treatment group occurred in both urban and rural areas. The 

rate of change is greater in the group living with a family than in the elderly living 

alone in the urban area, whereas the rate of change appears to be similar between the 

two groups in the rural area. Those aged 65 and over who reported working a week 

or working as an unpaid family worker for more than 18 hours a week has a lower 

vaccination rate than those who reported being unemployed. This is understandable 

given the difficulty of visiting medical institutions (public health centers, private 

medical institutions) that offer vaccinations during the week. However, the change 

in vaccination rates increases by 5.06 percent in the working  
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Table 2.1. Summary statistics 

  55-64 65-74 

  Before 2015 After 2015 Before 2015 After 2015 

ALL 0.436 0.434 0.813 0.845 

Not single household 0.435 0.433 0.811 0.847 

Single household 0.454 0.436 0.824 0.832 

Not working 0.490 0.498 0.829 0.859 

Working 0.404 0.401 0.782 0.821 

Education         

No Education 0.504 0.552 0.833 0.864 

Elementary 0.508 0.533 0.830 0.864 

Middle school 0.463 0.488 0.804 0.849 

High school 0.405 0.410 0.794 0.826 

More than College 0.362 0.348 0.779 0.804 

Urban area 0.429 0.427 0.809 0.841 

Not single household 0.427 0.426 0.807 0.843 

Single household 0.451 0.433 0.824 0.825 

Not working 0.486 0.496 0.829 0.858 

Working 0.393 0.389 0.765 0.807 

Education         

Lack of schooling 0.484 0.547 0.831 0.857 

Elementary 0.500 0.521 0.826 0.858 

Middle school 0.458 0.485 0.802 0.847 

High school 0.402 0.408 0.794 0.826 

More than College 0.362 0.346 0.780 0.804 

Rural area 0.494 0.489 0.831 0.870 

Not single household 0.497 0.494 0.832 0.873 

Single household 0.469 0.456 0.824 0.860 

Not working 0.545 0.523 0.834 0.870 

Working 0.478 0.479 0.829 0.871 

Education         

Lack of schooling 0.571 0.569 0.839 0.886 

Elementary 0.542 0.580 0.842 0.888 

Middle school 0.501 0.508 0.822 0.862 

High school 0.440 0.427 0.797 0.826 

More than College 0.379 0.372 0.763 0.796 

Observations 111,717 127,683 100,535 103,455 
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group and by 3.57 percent in the non-working group, indicating that the working 

group may be more impacted. 

It appears that the average vaccination rate tends to be higher as the level of 

education is lower. The basic statistics confirm that, in general, vaccination rates 

increased in the treatment group following policy implementation and decreased in 

the control group. Additionally, the increase in vaccination rates varies by group, 

indicating that the policy has a different effect in urban and rural areas. 

Since the DD model assumes a common trend between the treatment group and 

the control group, it is necessary to examine the trend between the two groups. The 

trend in influenza vaccination rates between the treatment group (65-74 years old) 

and the control group (55-64 years old) is depicted in Figure 2. 1.. According to the 

graph, both the treatment and control groups has a tendency to increase until 2013, 

but the vaccination rate appears to slow or decrease in 2014. At the time of 

implementation of the policy in 2015, the vaccination rate is found to increase in the 

treatment group, but not in the control group. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.1. Trends on Influenza vaccination rates 

 

(Data) The Community Health Survey 
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2. Estimation Results 

The results of the analysis using the DD model are shown in Table 2.2. Estimated 

coefficients using probit model are presented alongside marginal effects. Column (1) 

is the result with entire sample. Expansion of the vaccination site appears to enhance 

vaccination rates among persons 65 years and older by 3.80 percentage points. Due 

to the fact that vaccination rates differ by region, the results for urban and rural areas 

indicate a 3.63 percentage point rise in urban areas (columns (2)) and a 4.89 

percentage point increase in rural areas (column (3)). Although the average 

vaccination rate before the policy is higher in rural areas, the policy effect is also 

greater in rural areas. 

Table 2.2. Base analysis 

 All Urban Rural 

    

VARIABLES (1) (2) (3) 

    

treat*T 0.127*** 0.121*** 0.174*** 

 (0.0125) (0.0141) (0.0158) 

Marginal effect 0.0380 0.0363 0.0489 

Observations 443,390 259,513 183,877 

Control variables    

Age ○ ○ ○ 

Sex ○ ○ ○ 

Education level ○ ○ ○ 

Work ○ ○ ○ 

Household type ○ ○ ○ 

Number of family  ○ ○ ○ 

Minors ○ ○ ○ 

Marriage ○ ○ ○ 

Household income ○ ○ ○ 

Chronic diseases ○ ○ ○ 

EQ index ○ ○ ○ 

Region ○ ○ ○ 

Year ○ ○ ○ 

Number of public health 

center per area 
○ ○ ○ 

 

(Note)Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1 
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Heterogeneity analysis is conducted according to the group's characteristics in 

order to confirm which group is significantly affected by the policy. To begin, the 

elderly who live alone and those who live with other household members are 

analyzed.  

Table 2.3.1 summarizes the results of an analysis using the DDD model to 

determine whether the effect of policy is different for seniors who live alone versus 

those who do not. As a result, the vaccination rate is significantly lower in a single 

household than in a household with another member. In urban areas, the elderly 

living alone have a lower vaccination rate than elderly living with family, but there 

is no significant difference between the two in rural areas. Analyses are conducted 

by household type to determine the effectiveness of the policy for each group. 

In Table 2.3.2, Panel A contains the results of the analysis for the entire sample, 

Panel B contains the results of the analysis for an urban area, and Panel C contains 

the results of the analysis for a rural area. The results are presented by dividing the 

sample into single and multi-household households. As a result, vaccination rates 

increase across all household types, but the degree of increase is bigger in the elderly 

living with family members. The vaccination rate of the elderly 65 years and older 

who live with their family increased by 4.24 percentage points when compared to 

Table 2.3.1 Heterogeneity analysis (1)Single Household1(DDD) 

  All Urban  Rural 

  (1) (2) (3) 

VARIABLES vaccine vaccine vaccine 

1.treat#1.T#1.single -0.0750** -0.0946** -0.00389 

 (0.0344) (0.0400) (0.0424) 

Observations 443,390 259,513 183,877 
 

(Note) All specifications control for age, sex, work, education, household type, the number 

of family members, minors, marriage, household income, chronic diseases, EQ index, 

region and year dummy, the number of public health center per area. *** p<0.01, ** 

p<0.05, * p<0.1 
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the control group, while the elderly who live alone increased by 1.51 percentage  

points. The elderly who live with family members have a greater opportunity to learn 

about an increase in the number of free vaccine-equipped health care facilities. 

Additionally, because influenza is a contagious disease that can be transmitted 

between household members, there is a greater incentive to vaccinate when 

accessibility is strengthened. This effect is particularly prominent in urban areas, 

where vaccination rates increase by 1.51 percentage points for senior living with 

household members but have no effect on elderly living alone. In rural areas, on the 

Table 2.3.2 Heterogeneity analysis (1)Single Household2 

Panel A. All   

 Not Single Single 

 (1) (2) 

VARIABLES vaccine vaccine 

1.treat#1.T 0.140*** 0.0597* 

 (0.0136) (0.0320) 

Marginal effect 0.0424 0.0151 

Observations 380,278 63,112 

Panel B. Urban area   

 Not Single Single 

 (1) (2) 

VARIABLES vaccine vaccine 

1.treat#1.T 0.136*** 0.0347 

 (0.0153) (0.0375) 

Marginal effect 0.0151 0.0077 

Observations 226,180 33,333 

Panel C. Rural area   

 Not Single Single 

 (1) (2) 

VARIABLES vaccine vaccine 

1.treat#1.T 0.174*** 0.169*** 

 (0.0174) (0.0390) 

Marginal effect 0.0494 0.0449 

Observations 154,098 29,779 
 

(Note) All specifications control for age, sex, work, education, household type, the number 

of family members, minors, marriage, household income, chronic diseases, EQ index, 

region and year dummy, the number of public health center per area. *** p<0.01, ** 

p<0.05, * p<0.1 
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other hand, there is no discernible difference in results according to household types, 

which increased by 4.94 percentage points in multi-person households and 4.49 

percentage points in single-person households. It is proven that vaccination rates 

increase significantly in rural areas relative to urban areas, and there appears to be 

no difference between household types, as vaccination rates increase significantly in 

both households. This demonstrates that elderly people living alone in urban areas 

are not receiving the benefits of the policy. 

Carman & Mosca (2014) illustrated that labor participation is impeding 

vaccination rate growth. The labor force participation rate is 53.6 percent in the total 

sample used for the analysis. The labor participation rate of treatment group of 65-

74 year-olds is 36.14 percent, indicating that more than a third of the treatment group 

report working more than an hour per week or working as an unpaid family worker 

for more than 18 hours per week to earn money, despite their older ages. Accordingly, 

it needs to check how labor participation affects vaccination in the elderly. To begin, 

using the DDD model to determine whether the effect of policies varies according to 

their labor participation, it is discovered that working group's vaccination rates 

increased compared to not-working group. Given the working group's difficulty in 

visiting the public health center on time, it appears that improving physical access to 

vaccines had a greater impact on the working group. Again, the results varied 

significantly between urban and rural areas. In the city, the working group receives 

significantly more vaccinations than the non-working group, but there is no 

significant difference between the two groups in the rural area. If so, the analysis is 

conducted separately by group to confirm whether the difference between the groups 

is significantly observed because the policy effect did not appear in the non-working 

group in the city and whether the policy effect is effective or not in the rural areas. 

The analysis is then conducted separately for each group to determine whether the 

difference between them is statistically significant because the policy effect did not 

occur in the non-working group in the city and whether the policy effect is effective  
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Table 2.4.2. Heterogeneity analysis (2) Work2 

Panel A. All     

  Not working Work 

  (1) (2) 

VARIABLES vaccine vaccine 

treat*T 0.0970*** 0.152*** 

  (0.0183) (0.0176) 

Marginal effect 0.0224 0.0516 

Observations 180,220 263,170 

Panel B. Urban area     

  Not working Work 

  (1) (2) 

VARIABLES vaccine vaccine 

treat*T 0.0881*** 0.146*** 

  (0.0198) (0.0213) 

Marginal effect 0.0195 0.0513 

Observations 123,888 135,625 

Panel C. Rural area     

  Not working Work 

  (1) (2) 

VARIABLES vaccine vaccine 

treat*T 0.200*** 0.169*** 

  (0.0294) (0.0190) 

Marginal effect 0.0551 0.0485 

Observations 56,332 127,545 
 

(Note) All specifications control for age, sex, work, education, household type, the number 

of family members, minors, marriage, household income, chronic diseases, EQ index, 

region and year dummy, the number of public health center per area. *** p<0.01, ** 

p<0.05, * p<0.1 

Table 2.4.1. Heterogeneity analysis (2) Work1 (DDD) 

  All Urban  Rural 

  (1) (2) (3) 

VARIABLES vaccine vaccine vaccine 

1.treat#1.T#1.work 0.0470* 0.0527* -0.0371 

 (0.0253) (0.0290) (0.0350) 

Observations 443,390 259,513 183,877 
 

(Note) All specifications control for age, sex, work, education, household type, the number 

of family members, minors, marriage, household income, chronic diseases, EQ index, 

region and year dummy, the number of public health center per area. *** p<0.01, ** 

p<0.05, * p<0.1 
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or not in rural areas. In Panel A of Table 2.4.2, it is observed that the vaccination rate 

increases significantly in all groups when compared to the control group, regardless 

of economic activity participation. While the vaccination rate increases by 2.24 

percentage points in the group not engaged in economic activity, it increases by 5.16 

percentage points in the group engaged in economic activity. As can be seen, the 

policy has a much greater effect on the group engaged in economic activity. 

By splitting the regions into urban and rural areas, it is clear that the disparity 

in vaccination rates according to labor participation is greater in urban areas than in 

rural areas. In urban areas, the rise in vaccination rate increased by 5.13 percentage 

points in the labor-participating group, but only by 1.95 percentage points in the non-

working group, as shown in Panel B. On the other hand, both groups show a 

considerable increase in vaccination rates in rural areas depicted in Panel C, and the 

increases in vaccination rates by labor participation are 5.51 percent points and 4.85 

percent points, respectively, demonstrating that there is no large difference. The 

difference in results between urban and rural areas can be attributed to the difference 

in labor types between the two. Rural areas have the highest proportion of 

agricultural and fishing workers at 61.25 percent, and business owners and self-

employed people account for more than half at 54.07 percent. When the proportion 

of those involved in family business is included, the figure approaches 75%. On the 

other hand, urban areas have the highest proportion of elementary workers (24.38%) 

and the highest proportion of wage and salary workers (52.48%). In other words, it 

appears that expanding vaccination locations benefits the working group more than 

the non-working group, as it was previously difficult to attend public health centers 

on weekdays due to the significant proportion of employed workers in urban regions. 

Vaccination restrictions on weekdays, on the other hand, are rather lax in rural areas, 

where a substantial proportion of business owners are involved in agriculture, 

forestry, and fishing. There does not appear to be any clear distinction between the 

groups. By and large, the policy's stronger impact on those engaged in economic  
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activity indicates that it is likely to be more effective at preventing infectious illness, 

given economic activity involves a high likelihood of contact with other people. 

Next, Tables 2.7.1 and 2.7.2 show the analysis results according to education 

level. Educational level is divided into 5 levels: 1. No education, 2. Elementary 

school, 3. Middle school, 4. High school, and 5. Two-year college or higher. In the 

DDD analysis, the high school level with the largest number of samples is used as 

the baseline. That is, the analysis result refers the difference with the vaccination rate 

compared to the group with high school level education. In the national and Urban, 

it is confirmed that the inoculation rate is significantly decreased in the group without 

Table 2.5. Status of Workers (unit: %) 

 Rural Urban 

Employer and self-employed 54.07 39.49 

Wage and Salary Worker 25.03 52.48 

Unpaid family worker 20.90 8.03 
 

 

Table 2.6. Job classification (unit: %) 

 Rural Urban 

Managers 1.11  3.88 

Professionals and related workers 2.41  7.30 

Clerks 1.85  5.15 

Service Workers 7.68  11.22 

Sales Workers 4.83  9.92 

Skilled Agricultural, Forestry and Fishery 

Workers 
61.25  19.32 

Craft and Related Trades Workers 3.04  8.82 

Plant, Machine Operators and Assemblers 3.25  10.00 

Elementary Workers 14.57  24.38 

Armed Forces 0.01  0.02 
 



 ５３ 

education compared to the group with the high school level of education. In other 

education levels, no significant results are obtained, so it seems that there is no 

difference in the effect of the policy in the case of having an education level higher 

than elementary school. The reason for this result may be that the ability to write and 

read may have been an important factor in responding to policy changes. The results 

of analysis by education level are as follows. At all educational levels except for the 

uneducated group, the vaccination rate increases after the policy by 2.11~4.16 

percentage points compared to the control group. However, in the uneducated group, 

the effect of the policy in the treatment group does not appear when compared to the 

control group. These results are evident in urban, but the vaccination rate is increased 

even in the uneducated group in rural areas. The disparity between policy effects 

according to education level is greater in urban areas. 

 

Table 2.7.1. Heterogeneity analysis (3) Education1(DDD) 

  All Urban  Rural 

  (1) (2) (3) 

VARIABLES vaccine vaccine vaccine 

1.treat#1.T#education4    

    

1.treat#1.T#education1 -0.152** -0.219*** 0.0452 

 (0.0633) (0.0779) (0.0711) 

1.treat#1.T#education2 -0.0277 -0.0286 -0.0344 

 (0.0338) (0.0383) (0.0473) 

1.treat#1.T#education3 -0.00240 -0.00647 0.0217 

 (0.0377) (0.0415) (0.0547) 

1.treat#1.T#education5 -0.00315 -0.00364 0.000609 

 (0.0441) (0.0470) (0.0768) 

Observations 443,390 259,513 183,877 
 

(Note) education1: No education, education2: Elementary school, education3: Middle 

school, education4: High school, education5: more than college. All specifications control 

for age, sex, work, education, household type, the number of family members, minors, 

marriage, household income, chronic diseases, EQ index, region and year dummy, the 

number of public health center per area. *** p<0.01, ** p<0.05, * p<0.1 
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The level of education is related to socioeconomic status and is related to the 

level of knowledge about infectious diseases, and the lower the socioeconomic status, 

the higher the possibility of lack of knowledge about infectious diseases (Savoia, 

Viswanath, 2014a, 2014a) It is often difficult to take preventive actions because of 

Table 2.7.2. Heterogeneity analysis (3) Education2 

Panel A. All           

  

No 

Education 
Elementary Middle High 

over 

College 

  (1) (2) (3) (4) (5) 

VARIABLES vaccine vaccine vaccine vaccine vaccine 

treat*T -0.0289 0.0966*** 0.123*** 0.124*** 0.118*** 

  (0.0577) (0.0217) (0.0276) (0.0260) (0.0357) 

Magnitude -0.0264 0.0211 0.0358 0.0415 0.0416 

Observations 37,026 155,288 94,440 105,437 51,199 

Panel B. Urban area 

  

No 

Education 
Elementary Middle High 

over 

College 

  (1) (2) (3) (4) (5) 

VARIABLES vaccine vaccine vaccine vaccine vaccine 

treat*T -0.103 0.0937*** 0.117*** 0.123*** 0.116*** 

  (0.0728) (0.0261) (0.0309) (0.0281) (0.0377) 

  -0.0474 0.0211 0.0334 0.0410 0.0409 

Observations 14,853 74,378 57,207 73,874 39,201 

Panel C. Rural area 

  

No 

Education 
Elementary Middle High 

over 

College 

  (1) (2) (3) (4) (5) 

VARIABLES vaccine vaccine vaccine vaccine vaccine 

treat*T 0.194*** 0.117*** 0.178*** 0.150*** 0.144** 

  (0.0578) (0.0236) (0.0364) (0.0411) (0.0650) 

  0.0428 0.0235 0.0570 0.0517 0.0496 

Observations 22,173 80,910 37,233 31,563 11,998 
 

(Note) All specifications control for age, sex, work, education, household type, the number 

of family members, minors, marriage, household income, chronic diseases, EQ index, 

region and year dummy, the number of public health center per area. *** p<0.01, ** 

p<0.05, * p<0.1 
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the lack of relevant information or feeling that it is difficult (Galarce, Minsky, & 

Viswanath, 2011). As a result, this trend is significant, especially in cities, so it is 

necessary to pay intensive attention to extremely lower education group. 

So far, I find that the increase in vaccination rate due to policy implementation 

in rural areas is larger than in urban areas, and the vaccination rate tends to rise 

evenly in all groups. One of the reasons can be attributed to the high utilization of 

public health centers. The Korea Disease Control and Prevention Agency (KDCA), 

provincial municipalities, and public health centers administer influenza vaccination 

as part of the National Immunization Program (NIP). The KDCA and provincial 

governments are responsible for developing and administering vaccination business 

plans, forecasting and surveying vaccine demand, administering procurement 

contracts, and administering vaccine supply/inoculation status. The public health 

center is the primary entity responsible for more directly implementation-related 

tasks such as monitoring vaccine supply and demand and vaccination status, 

supplying vaccines to consigned medical institutes, and payment of vaccine and 

implementation costs. In other words, the public health center not only performs 

vaccination directly, but also contracts with private medical institutions, supplies 

vaccines, and pays for implementation costs.⑫ As a result, in areas where public 

health centers are frequently utilized, there is a good chance of receiving information 

about private medical institutions that offer vaccination. Additionally, regions with a 

high frequency of use of public health centers before the implementation of policies 

are likely to have a high level of interest in public health policies if other conditions 

are equal. The regions are classified into three quartiles based on responses to 

questions about the use of public health centers in the community health survey. The 

area denoted by Q1 corresponds to the area with the lowest rate of utilization of 

public health centers, whereas the area denoted by Q3 corresponds to the area with 

the highest rate of utilization. DDD analysis reveals that the vaccination rate in the 

                                            
⑫ See Appendix Figure A.2.1. 
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Q3 region is significantly higher than in the Q1 region. In other words, the policy 

has the greatest impact in areas where a large number of people visit the public health 

center. Only 7.75 percent of urban areas are classified as Q3, while 76.83 percent of 

rural areas are classified as Q3. As a result, it is possible that the rural area benefited 

more from the policy than the urban area. 

Additionally, policies aimed at the old are likely to be prioritized in regions with 

a high proportion of the elderly population. The findings of the DDD model are 

shown in Table 2.9. The region was divided into three quartiles based on the 

proportion of the population aged 65 and over. Q1 is the area with the lowest 

proportion of seniors, while Q3 is the area with the highest proportion. As can be 

observed, the vaccination rate in the Q3 area is significantly greater than in the Q1 

area. This reflects into relatively high influenza vaccination rates in places with a 

high share of the elderly population. In other words, the greater the vaccination rate 

in a region with a higher proportion of senior residents, the more likely it is that  

Table 2.8. By the rate of use of Public health centers (DDD analysis) 

  All 

  (1) 

VARIABLES vaccine 

1.treat#1.T#Q1  

  

1.treat#1.T#Q2 0.0231 

 (0.0272) 

1.treat#1.T#Q3 0.0463* 

  (0.0250) 

Observations 443,390 
 

(Note) All specifications control for age, sex, work, education, household type, the number 

of family members, minors, marriage, household income, chronic diseases, EQ index, 

region and year dummy, the number of public health center per area. Q1 is 1st quartile of 

public health center utilization rate, meaning the region with the relatively lowest public 

health center utilization.  *** p<0.01, ** p<0.05, * p<0.1 
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active elderly vaccination programs are being implemented in these regions. In the 

sample utilized for the analysis, the fraction of Q3 is only 8.31% in urban areas, but 

76.59% in rural areas, demonstrating that rural areas have a higher aging rate than 

Table 2.9. By the regional aging rate (DDD analysis) 

  All 

  (1) 

VARIABLES vaccine 

1.treat#1.T#Q1  

  

1.treat#1.T#Q2 0.0245 

 (0.0275) 

1.treat#1.T#Q3 0.0673*** 

  (0.0250) 

Observations 443,390 
 

(Note) All specifications control for age, sex, work, education, household type, the number 

of family members, minors, marriage, household income, chronic diseases, EQ index, 

region and year dummy, the number of public health center per area. Q1 means the region 

with the relatively lowest aging population.  *** p<0.01, ** p<0.05, * p<0.1 

Table 2.10. Share of health center utilization rate and aging rate by 

tertile                                         (unit: %) 

 Rural Urban 

The rate of use of Public health centers   

Q1 1.22 52.11 

Q2 21.95 40.14 

Q3 76.83 7.75 

The regional aging rate   

Q1 3.66 50.70 

Q2 19.76 40.99 

Q3 76.59 8.31 
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urban. The fact that rural areas have a higher rate of use of public health centers and 

a higher proportion of elderly people appears to have contributed to the fact that the 

vaccination rate in rural areas is higher than in cities after the policy and increased 

without considerable differences by group. 

 

 

Ⅴ. Robustness check 

 

To verify the results' robustness, the analysis target age is changed. The treatment 

group is changed to those aged 65-69, while the control group is changed to those 

aged 60-64. The treatment group and the control group are set to similar age groups 

in other characteristics except whether they are subject to policy, making them 

suitable for common trend assumptions. The analysis includes a total of 212,617 

samples. 

The results show that the estimated coefficient is smaller than the previous 

analysis, but that expanding the vaccination institution increased the rate of 

vaccination. The policy increases vaccination rates among 65-69 year olds by 2.87 

Table 2.11. Base analysis with aged of 60-69  

 All Urban Rural 

VARIABLES (1) (2) (3) 

treat*T 0.0999*** 0.0951*** 0.138*** 

 (0.0172) (0.0193) (0.0218) 

Marginal effect 0.0287 0.0272 0.0402 

Observations 212,617 124,476 88,141 

 

(Note) All specifications control for age, sex, work, education, household type, the number 

of family members, minors, marriage, household income, chronic diseases, EQ index, 

region and year dummy, the number of public health center per area. *** p<0.01, ** 

p<0.05, * p<0.1 
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percentage points when compared to the control group, by 2.72 percentage points in 

urban areas, and by 4.02 percentage points in rural areas. 

The vaccination rate increases significantly more in rural areas than in urban 

areas. The results of analysis by dividing groups according to demographic 

characteristics are also derived similar to the previous analysis. The increase in 

vaccination rate is smaller in the elderly living alone than in elderly living with 

household members, and is larger in working elderly than in non-working elderly. 

Additionally, the effect of the policy appears to be significantly smaller in those with 

no education than in those with a high school education. It is founded that the 

differences in policy effects between groups occur primarily in urban areas. As a 

result, it is confirmed that greater attention should be paid to elderly people who live 

alone and to elderly people with low social status who live in urban areas. 
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Table 2.12. Heterogeneity analysis with aged of 60-69 : DDD analysis 

Panel A. Household type 

  All Urban  Rural 

  (1) (2) (3) 

VARIABLES vaccine vaccine vaccine 

1.treat*1.T*1.single -0.104** -0.126** 0.0141 

 (0.0482) (0.0554) (0.0593) 

Observations 212,617 124,476 88,141 

Panel B. Work 

  All Urban  Rural 

  (1) (2) (3) 

VARIABLES vaccine vaccine vaccine 

1.treat*1.T*1.work 0.0608* 0.0661* 0.00295 

 (0.0344) (0.0388) (0.0487) 

Observations 212,617 124,476 88,141 

Panel C. Education level 

  All Urban  Rural 

  (1) (2) (3) 

VARIABLES vaccine vaccine vaccine 

1.treat*1.T*education4    

    

1.treat*1.T*education1 -0.226*** -0.296*** 0.00113 

 (0.0847) (0.103) (0.0947) 

1.treat*1.T*education2 -0.0409 -0.0465 -0.0279 

 (0.0452) (0.0509) (0.0640) 

1.treat*1.T*education3 -0.00477 -0.0112 0.0352 

 (0.0503) (0.0551) (0.0738) 

1.treat*1.T*education5 0.0408 0.0410 0.0177 

 (0.0599) (0.0636) (0.105) 

Observations 212,617 124,476 88,141 
 

(Note) All specifications control for age, sex, work, education, household type, the number 

of family members, minors, marriage, household income, chronic diseases, EQ index, 

region and year dummy, the number of public health center per area. *** p<0.01, ** 

p<0.05, * p<0.1 
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Table 2.13. Heterogeneity analysis with aged of 60-69 : Household type & 

Work 

Panel A. All Type of Household Work 

  With family Single Not working Work 

  (1) (2) (1) (2) 

VARIABLES vaccine vaccine vaccine vaccine 

1.treat*1.T 0.114*** 0.00153 0.0683*** 0.133*** 

  (0.0185) (0.0449) (0.0251) (0.0236) 

Marginal effect 0.0332 -0.0034 0.0158 0.0430 

Observations 183,444 29,173 88,533 124,084 

Panel B. Urban area 

  With family Single Not working Work 

  (1) (2) (1) (2) 

VARIABLES vaccine vaccine vaccine vaccine 

1.treat*1.T 0.114*** 0.00153 0.0629** 0.132*** 

  (0.0185) (0.0449) (0.0269) (0.0280) 

Marginal effect 0.0332 -0.0034 0.0138 0.0439 

Observations 183,444 29,173 62,618 61,858 

Panel C. Rural area 

  With family Single Not working Work 

  (1) (2) (1) (2) 

VARIABLES vaccine vaccine vaccine vaccine 

1.treat*1.T 0.134*** 0.145*** 0.138*** 0.142*** 

  (0.0239) (0.0547) (0.0413) (0.0257) 

Marginal effect 0.0386 0.0436 0.0405 0.0412 

Observations 74,976 13,164 25,915 62,226 
 

(Note) All specifications control for age, sex, work, education, household type, the number 

of family members, minors, marriage, household income, chronic diseases, EQ index, 

region and year dummy, the number of public health center per area. *** p<0.01, ** 

p<0.05, * p<0.1 
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Table 2.14. Heterogeneity analysis with aged of 60-69 : Education level 

Panel A. All      

 

No 

education 

Elementar

y 
Middle High 

over 

College 

 (1) (2) (3) (4) (5) 

VARIABLES vaccine vaccine vaccine vaccine vaccine 

treat*T -0.109 0.0675** 0.103*** 0.108*** 0.147*** 

 (0.0765) (0.0289) (0.0365) (0.0347) (0.0488) 

Magnitude -0.0409 0.0149 0.0279 0.0331 0.0520 

Observations 14,259 81,980 47,236 47,139 22,003 

Panel B. Urban area 

 

No 

education 
Elementary Middle High 

over 

College 

 (1) (2) (3) (4) (5) 

VARIABLES vaccine vaccine vaccine vaccine vaccine 

treat*T -0.178* 0.0611* 0.0962** 0.108*** 0.146*** 

 (0.0954) (0.0345) (0.0407) (0.0374) (0.0514) 

 -0.0616 0.0128 0.0247 0.0326 0.0518 

Observations 6,031 40,013 28,890 32,934 16,608 

Panel C. Rural area 

 

No 

education 
Elementary Middle High 

over 

College 

 (1) (2) (3) (4) (5) 

VARIABLES vaccine vaccine vaccine vaccine vaccine 

treat*T 0.112 0.101*** 0.167*** 0.122** 0.147* 

 (0.0768) (0.0316) (0.0485) (0.0558) (0.0878) 

 0.0235 0.0252 0.0528 0.0416 0.0482 

Observations 8,228 41,967 18,346 14,205 5,395 
 

(Note) All specifications control for age, sex, work, education, household type, the number 

of family members, minors, marriage, household income, chronic diseases, EQ index, 

region and year dummy, the number of public health center per area. *** p<0.01, ** 

p<0.05, * p<0.1 
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Ⅵ. Conclusion 

 

In this chapter, the effect of the policy to strengthen accessibility to free influenza 

vaccines for the elderly aged 65 or older is evaluated using the DD model and the 

DDD models. In particular, I try to examine the effect of strengthening physical 

accessibility on the vaccination rate, given that free vaccinations were previously 

only available at public health centers but have been expanded to private medical 

institutions since 2015. In addition, the analysis is conducted by dividing the groups 

to confirm which groups shows significant or minor effects of the policy. 

The following summarizes the findings of an analysis of the effect of a policy 

designed to enhance elderly access to influenza vaccines on vaccination rates. 

Increased access to flu vaccines results in a 3.80 percentage point increase in 

vaccination rates among those aged 65 and over when compared to the control group. 

After separating the regions into rural and urban areas to account for differences in 

medical infrastructure, the effect is greater in rural areas than in urban areas. 

The results by group are as follows. First, when elderly over 65 live with a 

family, the vaccination rate increases more than when they live alone. In rural areas, 

there is no discernible difference in vaccination rate increases according to 

household characteristics. However, the effect of the policy on elderly living alone 

in urban areas does not appear significantly, requiring close attention. As a result of 

examining according to economic activity participation, the effect of the policy is 

greater in working group than in the non-working group. Due to the difficulty of 

working groups accessing public health centers during the day on weekdays, the 

vaccination rate increases significantly when private medical institutions became 

able to receive flu vaccine. Also, by education level, it is discovered that the 

vaccination rate of the elderly without any education significantly decreases 

compared to those with a high school education. It is essential to pay special attention 

to the elderly without education who live in urban areas, as they appear to be 
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excluded from the policy's benefits. 

There are the following limitations. 

To begin, there is no accurate information in the Community Health Survey 

about whether a person received the flu vaccine as part of a national vaccination 

program or at their own expense, and when the vaccination was administered. 

I attempt to estimate only the policy's pure effect using the DD model, but it is 

difficult to determine whether the effect of increasing vaccination rates is achieved 

by shifting from public health centers to private medical institutions or by switching 

from paid to free vaccination in private medical institutions. 

Second, direct use of data on the annual and regional distribution of private 

medical institutions capable of vaccination was not possible. However, according to 

the Korea Centers for Disease Control and Prevention's ‘Guidelines for Management 

of Influenza National Vaccination Support Projects,' 79 percent of influenza 

vaccinations in the 2015-16 season, when the policy was introduced, were performed 

by private medical institutions. In other words, it is expected that the availability of 

vaccination at private medical institutions had a greater impact on vaccination rates 

than the number of private medical institutions. Indeed, it can be confirmed from the 

fact that even though the number of private medical institutions is higher in urban 

areas with extensive medical infrastructure, policy implementation appears to have 

a greater impact on vaccination rates in rural areas. 

Despite these limitations, this study is meaningful because it examines the 

effect of increasing accessibility to vaccine for the elderly, who already have a high 

rate of vaccination. The fact that the policy has a positive effect on the elderly 

suggests that it may have a greater effect on other groups with lower vaccination 

rates. Additionally, by analyzing policy effects according to socioeconomic 

demographic characteristics, it is attempted to derive policy implications regarding 

which groups exhibit the greatest policy effects and which groups require additional 

attention. The elderly who did not receive any education in urban areas, as well as 
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the elderly who live alone in urban areas, are particularly vulnerable to alienation 

from the policy. They require constant monitoring and care. requiring intensive 

publicity and management of the group in the blind spot. 
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Chapter 3. The Influence of Community 

Environmental Factors on Adolescent Obesity 

 

 

Ⅰ. Introduction 

 

Convenience stores have expanded significantly in number in Korea, from 16,937 in 

2010 to 28,994 in 2015 and 40,672 in 2019 (Korea Association of convenience store 

industry, Convenience Store Industry Status, 2010, 2015, 2019), and can be found 

almost anywhere. Convenience stores have also diversified the types of food and 

daily essentials they sell, establishing themselves as a retail distributor closer to daily 

life than ever before. Many teenagers who are required to stay outside for an 

extended period of time owing to their studies frequently visit convenience stores for 

a meal. According to ‘2017 Korea Youth Risk Behavior Web-based Survey (Korean 

Disease Control and Prevention Agency)’, 39.3% of teenagers eat convenience foods 

once or twice a week and 20.6% eat more than 3 times a week, and high school 

students consume convenience foods more frequently than middle school students. 

Fast food restaurants have been studies as a factor in increasing the obesity rate 

of adolescents in many previous studies (Davis & Carpenter, 2009; Currie, 

DellaVigna, Moretti & Pathania, 2010; Carroll-Scott, Gilstad-Hayden, Rosenthal, 

Peters, McCaslin, Joyce & Ickovics, 2013). According to Korea Youth Risk Behavior 

Web-based Survey (Korean Disease Control and Prevention Agency) from 2010 to 

2017, Korean adolescents also have frequently fast food. The ratio of adolescents 

having fast food such as hamburger, pizza or fried chicken more than 3 times a week 

decreased from 12.0% in 2010 to 11.5% in 2012, but began to increase after 2013 

and increased to 20.5% in 2017.  
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Meanwhile, according to the Ministry of Education's Korea School Health 

Examination Survey, the obesity rate among elementary, middle, and high school 

students has continued to rise, from 14.3 percent in 2010 to 15.6 percent in 2015 and 

17.3 percent in 2017. Obesity in adolescence not only negatively affects their 

physical, psychological, and social development (Park & Kim, 2016), but also is 

highly likely to lead to adult obesity (William, 1998; Simmonds, Llewellyn, Owen 

& Woolacott, 2016). According to Jeong et al. (2010), obesity in adolescence can 

result in adult diseases, negatively affect individual physical and emotional health, 

and cost approximately KRW 1.36 trillion in socioeconomic costs. In other words, 

obesity during adolescence can lead to many problems with growth and health 

deterioration, as well as obesity in adulthood, which increases the risk of developing 

adult diseases and results in a significant level of socioeconomic loss.  

The purpose of this study is to examine the impact of community environmental 

factors on adolescent obesity. Prior domestic research has primarily concentrated on 

the effect of individual and household characteristics on obesity, with the majority 

of studies being conducted on adults. However, because adolescents in Korea spend 

a significant amount of time outside due to their studies, it is necessary to consider 

the surrounding environmental factors. 

I'd like to confirm the following in detail through this study. To 

begin, I determine whether the environment around the residence has an effect 

on adolescent obesity. Second, I examine how the effects vary by age group by 

categorizing middle and high school students. Third, I study regional differences 

exist due to the fact that the dietary environment varies significantly between urban 

and rural areas. I analyze the data using a pooled OLS model for comparisons to 

previous studies and an individual fixed effect model (FE) to mitigate bias by 

controlling time-invariant unobserved variables. 
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Ⅱ. Literature Review 

 

Numerous studies on the factors affecting adolescent obesity have been conducted. 

In Korea, research has primarily focused on factors relating to individual or 

household characteristics, such as parents' educational level, occupation, household 

income, and eating habits and lifestyles. However, few studies have examined the 

effect of the community environment. On the other hand, extensive research has been 

conducted abroad on the effects of community environmental factors on obesity. The 

preceding studies classified community environmental factors into those that affect 

food intake and those that affect physical activity. 

Supermarkets, convenience stores, and fast food restaurants have mainly been 

studied as factors affecting adolescent obesity related to food intake. Powell, Auld, 

Chaloupka, O'Malley, and Johnston (2007) used repeated cross-sectional data to 

examine the effect of local supermarkets, convenience stores, and other grocery 

stores on body mass index and overweight status in American adolescents. As a result, 

it was discovered that increasing the density of convenience stores increases 

adolescents' BMI and likelihood of being overweight. Davis and Carpenter (2009) 

investigated the relationship between fast food restaurants and student obesity in 

middle and high school students in California. The probability of being overweight 

or obese was found to be quite high. Currie, DellaVigna, Moretti, and Pathania (2010) 

conducted a study on the effect of fast food restaurants on adolescent weight and 

discovered that fast food restaurants located within 0.1 mile of a school increased 

the obesity rate by 5.2 percent. Carroll-Scott, Gilstad-Hayden, Rosenthal, Peters, 

McCaslin, Joyce, and Ickovics (2013) also discovered that students who lived within 

a 5-minute walk of a fast food restaurant had a higher BMI. As mentioned previously, 

few studies in Korea examine local environmental factors. Additionally, the majority 

of the preceding studies conducted a survey of middle and high school students in 

specific regions, focusing on the relationship between youth convenience store use, 
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type of eating out, and individual and household characteristics. There are few 

studies that examine the relationship between adolescent obesity and environmental 

factors directly. However, Park (2019) examined the effect of environmental factors 

on the obesity of high school students. It used not only individual and household 

characteristics as environmental factors, but also the number of convenience stores 

and fast food restaurants, the number of public sports facilities, and the number of 

computer rooms. After analyzing data from the Korean Children and Youth Panel 

Survey using a pooled ordinary logit model, it was discovered that the more 

convenience stores nearby, the greater the risk of adolescents becoming obese. 

The majority of previous studies conducted outside of Korea prior to 2010 and 

studies that examined local community environmental factors in Korea concluded 

that convenience stores and fast food restaurants have a detrimental effect on 

adolescent obesity. 

Recent international publications, on the other hand, demonstrate results that 

differ from those of previous studies. Allcott et al. (2019) investigated the effect of 

opening a supermarket selling healthy ingredients on local households' purchasing 

of healthy ingredients. As a result, it was discovered that the increase in the number 

of suppliers selling healthy ingredients had no significant effect on the purchase of 

healthy ingredients. Additionally, Chang & Meyerhoefer (2019) discovered that 

outpatient medical expenses and prescription drug expenditures decreased in areas 

of Taiwan with a high concentration of convenience stores and fierce competition 

among convenience store brands. They mentioned that competition among 

convenience stores resulted in increased consumption of healthy foods, which 

resulted in low obesity rates. The aforementioned papers did not examine the 

association between obesity and adolescence directly. However, contrary to previous 

research findings that convenience stores, supermarkets, and fast food restaurants 

located near residences or schools increase BMI and the likelihood of obesity, the 

surrounding environment has insignificant effects or, rather, convenience stores 
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contribute to obesity management. These findings may be applicable not only to 

adults, but also to adolescents. Additionally, these recent studies indicate that 

convenience stores and fast food restaurants may play a different role than in the past. 

Next, the factors of the community environment related to physical activity 

affecting adolescent obesity are as follows. Access to public sports facilities and 

parks is being studied as a factor influencing adolescent obesity. Babey et al. (2008) 

discovered that adolescents' physical activity is increased when they have easy 

access to safe parks in downtown California. Cohen et al. (2006) investigated the 

relationship between nearby parks and physical activity among female middle school 

students in the United States. They discovered that increased park access resulted in 

more vigorous physical activity. Additionally, a study conducted on children in 

Canada discovered that children with greater access to playgrounds, parks, and sports 

facilities were more active and had a lower risk of being overweight or obese 

(Veugelers, Sithole, Zhang, & Muhajarine, 2008). Potwarka (2008) and Wald (2016), 

on the other hand, found no correlation between park access and BMI or obesity in 

adolescents. As a result, there appears to be no consistent research finding regarding 

the effect of parks and public sports facilities on the weight of adolescents living in 

residential areas.  

Along with community environmental factors, individual factors such as age, 

exercise time, and stress level, household income level, parental education level, 

parental dual-income status, and parental obesity rate have been identified as factors 

affecting adolescent obesity. The amount of time spent exercising is a variable that 

is directly related to physical activity. While Park (2015) found that exercise 

decreases the risk of being overweight, Mota, Ribeiro, Santos, and Gomes (2006) 

and Park (2019) found no significant association between obesity and exercise. The 

majority of prior studies conducted in Korea indicated that the higher the parents' 

household income and educational level, the lower the rate of adolescent child 

obesity (Ahn, Kim, 2013; Park, 2015). Jeong (2013) demonstrated that when mothers 
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worked, the probability of middle and high school adolescent children becoming 

obese increased. Hawkins, Cole, and Law (2008) reported that when parents earn 

two incomes, their children are more likely to be obese due to a lack of time to 

prepare healthy food. In other words, if parents do not have enough time to spend 

with their children as a result of their labor, it appears that managing and supervising 

their diet becomes more difficult, increasing the likelihood that their children will 

become obese. 

Although parental obesity is a significant factor affecting children's obesity, it 

is difficult to consider due to a lack of data in Korea. Therefore, I intend to analyze 

using panel data in order to control factors that are not observable in the data, such 

as genetics. 

 

 

Ⅲ. Method and Data 

 

1. Empirical Method 

 

The effect of local environmental variables in the residential area on adolescent 

obesity is examined using a pooled OLS model and an individual fixed effect model. 

The basic equation is as follows. 

 

𝑦𝑖𝑗𝑡 = 𝛽0𝐶𝑉𝑗𝑡−1 + 𝛽1𝐹𝑗𝑡−1 + 𝛽2𝑃𝑆𝑗𝑡−1 + 𝛽3𝑅𝑗𝑡 + 𝛽4𝑋𝑖𝑗𝑡 + 휀 

 

𝑦𝑖𝑗𝑡 is obesity dummy of individual i living in area j in year t. 𝐶𝑉𝑗𝑡−1, 𝐹𝑗𝑡−1, 

𝑃𝑆𝑗𝑡−1  are regional environmental variables that represent as the primary 

explanatory variables in this paper. They refer to the number of convenience stores 

per area, fast food restaurants per area, and public sports facilities per area, 
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respectively. The previous year's variables are used. The reason for using previous 

year's variables is to analyze the causal relationship between obesity and local factors 

by resolving the reverse causality issue and because the data collection times for 

local factors and obesity are not identical. Additionally, to examine the effect of 

differences in distance accessibility, rather than absolute numbers of convenience 

stores, fast food restaurants, and public sports facilities, the number of stores per 

100,000 m2 are used. 𝑅𝑗𝑡 denotes additional regional variables, such as per capita 

GRDP to reflect the economic status of the residential area, as well as a regional 

dummy in provincial(sido) units. 𝑋𝑖𝑗𝑡  is individual or household variables 

observable in the data. Individual variables include age, gender, subjective health 

status, and physical education exercise time. Household variables include the 

parents' health status, the sibling sex ratio, the number of siblings, the household 

income, and the educational level of the parents. Additionally, the year dummy 

is controlled to control the time specific characteristics. 

To begin, the pooled OLS model is used for comparison with previous studies. 

The second analysis is performed using the Individual fixed effect Model (FE). 

If a parent is obese, the child has a greater chance of being obese as well (Yoon, 

2018). However, due to data limitations, there is no information available about the 

BMI or obesity status of parents or siblings. Without accounting for these 

characteristics, there is a high probability that bias in the estimation results will occur 

due to unobservable individual characteristics such as heredity or constitution via the 

OLS model. As a result, I use the FE model, which employs panel data 

characteristics to control unobservable, time-invariant variables of individuals. 

When the dependent variable is a binary variable, the linear probability model 

(LPM), the logit model, or the probit model can be used. However, it is difficult to 

estimate marginal effects in logit and probit models when using FE model. Therefore, 

when obesity is the dependent variable, I use the LPM model to analysis. 
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2. Data 

 

The following data are used in this analysis. Individual and household variables for 

adolescents are derived from the 2010 Korean Children and Youth Panel Survey 

(KCYPS 2010) middle school cohort. KCYPS 2010 is a panel survey conducted for 

a total of 7 years, starting in 2010 and ending in 2016, targeting the first-year 

elementary school cohort, the fourth-year elementary school cohort, and the first-

year middle school cohort. Because the middle school cohort was surveyed over a 

seven-year period, it is possible to observe changes from the first year of middle 

school to after high school graduation, and the primary advantage is that it can 

control for the unchanging individual characteristics that are not observed. Not only 

are height and weight indicators of adolescent physical development included, but 

also students' subjective health status, whether or not parents are dual-income, 

household income level, number and gender ratio of siblings, and parent health status, 

as it is deemed appropriate to analyze the factors affecting adolescent physical 

development. Additionally, while most panel surveys provide residential area units 

only in provincial level, the KCYPS 2010 reports regional units in Si/Gun/Gu level. 

As a result, there is a benefit to being able to examine the influence of local 

environmental factors in close proximity to a residential area. 

Obesity, the dependent variable in this study, was calculated using the criteria 

for childhood and adolescent obesity from the Korea Diseases Control and 

Prevention Agency(KDCA). Based on the criteria set by the KDCA's standard 

growth chart for children and adolescents, obesity is defined as   body mass index 

of more than the 95th percentile or body mass index of 25 or more by gender and 

age.  I was calculated using height and weight information from the KCYPS 2010, 

and then obesity variables were created. In addition, children who are underweight 

are extremely unlikely to transition to obesity, and their inclusion in the sample may 

lead to underestimation of outcomes. In order to check whether children over normal 
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weight with high risk of obesity transition to obesity, children with underweight were 

excluded from the analysis. Underweight was defined as cases below the 5th 

percentile of the body mass index for each age in the standard growth chart. Height 

and weight began to be surveyed in the second year of KCYPS 2010. Therefore, data 

from the second year of KCYPS 2010 were used for analysis. 

The number of convenience stores and fast food restaurants, which are main 

explanatory variables, is calculated using data from LOCAL DATA. LOCAL DATA 

provides specific information about licensed businesses, such as the type of business, 

the date of the license and permission, the industry type, the date of the business's 

closure or suspension, the address, and the store name. To determine the number of 

convenience stores, we extracted the stores corresponding to the 'convenience store' 

business type from the stores licensed as ‘휴게음식점’ in the LOCAL data. In the 

case of convenience stores, in addition to '휴게음식점', there are cases where they 

are licensed as 'tobacco retail business'. Therefore, among the stores that have been 

licensed as a 'tobacco retail business', the stores whose name belongs to 'CU', 'Seven 

Eleven', 'GS25', 'Mini stop', 'E-mart 24', 'By the Way', 'With Me', ' LG25' and 'Family 

Mart' were extracted as convenience stores. From 2010 to 2016, the number of 

convenience stores in each Si/Gun/Gu was calculated by the date of license and the 

date of suspension or closure. Similarly to how I calculated the number of 

convenience stores, I extracted the number of fast food restaurants with the business 

type name "fast food" from the stores licensed as "일반음식점" and "휴게음식점" 

using LOCAL DATA. 

While the number of convenience stores and fast food restaurants is calculated 

over a 12-month period from January 1 to December 31, the KCYPS 2010 is 

conducted in the middle of the year. The investigation of the two sets of data occurred 

at a different time. Additionally, when comparing using data from the same time 

period, it is difficult to determine whether obesity has increased as a result of local 

environmental factors or as a result of convenience stores being established in areas 
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with obese people. As a result, the number of convenience stores and fast food 

restaurants from the previous year is used to alleviate this problem. Additionally, the 

number of stores per area is used in the regression analysis to examine the effect of 

accessibility on adolescent obesity. 

Obesity is influenced by food intake and energy consumption. To examine the 

effect of the local environment on adolescent obesity, it is necessary to consider not 

only the environment in which food is consumed but also the environment for 

consuming energy. Although the KCYPS 2010 includes a question about the number 

of hours of physical education time spent per week at school, it is not enough to 

check adolescents’ physical activity because it provided as a categorical variable. 

Therefore, along with the variable, the number of public sports facilities per area in 

neighborhood is used to account for physical activity outside of school. The number 

of public sports facilities per area is based on the Statistics city yearbook of Korea 

from the Korean Ministry of the Interior and Safety Public Administration and 

Security's city statistics. The GRDP per capita is used as a control variable because 

the economic situation at the regional level may have an effect on adolescents' BMI. 

Finally, to assess the effect of changes in the community environment on adolescent 

obesity, only samples of staying in the same area as the previous year are used. This 

allows a more precise estimation of whether the effect is due to the consumer's 

regional selection or the supplier(environment)'s change. As a result, the analysis use 

in a total of 6696 samples.  

 

 

Ⅳ. Results 

 

1. Summary statistics 
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Table 3.1 presents the basic statistics of the main variables used in the analysis. The 

overall average obesity rate is 11.4 percent, and when divided into urban and rural 

areas, obesity rates in rural are 12.4 percent and obesity rates in urban are 10.8 

percent, indicating that rural obesity rates are quite high. When high school and 

middle school students are examined separately, the obesity rate for middle school 

students is only 8.4 percent, while the obesity rate for high school students is 13.6 

percent, which is significantly higher than the obesity rate for middle school students. 

 The following are the major explanatory variables for the local community 

environment. Convenience stores account for 3.25 stores per 1,000,000m2, fast food 

Table 3.1. Basic statistics 

All   

 Obesity 0.114 

 Convenience store 3.17 

 Fast food restaurant 0.85 

 Public Sports facility 10.05 

By region   

Urban   

 Obesity 0.108 

 Convenience store 4.66 

 Fast food restaurant 1.25 

 Public Sports facility 14.86 

Rural   

 Obesity 0.124 

 Convenience store 0.35 

 Fast food restaurant 0.09 

 Public Sports facility 1.01 

By Education level  

Middle school   

 Obesity 0.084 

 Convenience store 2.74 

 Fast food restaurant 0.81 

 Public Sports facility 8.72 

High school   

 Obesity 0.136 

 Convenience store 3.49 

 Fast food restaurant 0.88 

 Public Sports facility 11.05 
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restaurants account for 0.86 per 1,000,000m2, and public sports facilities account for 

10.12 per 1,000,000m2. When broken down by region, rural areas have 0.35 

convenience stores and 0.09 fast food restaurants, while there are 4.66 convenience 

stores and 1.25 fast food restaurants in urban areas. In other words, there is a 

possibility that accessibility is extremely high in the city, which will have a different 

effect on students who live in the city versus those who live in the countryside. There 

are slightly more convenience stores and fast food restaurants in areas with high 

school students than those in areas with middle school students. Basic statistics for 

other variables used in the analysis are in the Appendix. 

The relationship between convenience stores and fast food restaurants and BMI 

is illustrated in Figures 3.1 and 3.2 by pooling the data used in the analysis. Figure 

3.1 shows the relationship between last year's convenience store density deciles and 

the average BMI in each decile, while Figure 3.2 illustrates the relationship between 

last year's fast food restaurant density deciles and the average BMI in each decile for 

the entire country, urban areas, and rural areas. The higher the quantile, the more 

convenience stores and fast food restaurants there are per square kilometer. Both 

graphs demonstrate a positive correlation between BMI and convenience stores and 

fast food restaurants, indicating that BMI tends to increase as convenience store and 

fast food restaurant density increases. When the region is divided into urban and rural 

areas, it is clear that the urban area has a strong positive correlation. This 

phenomenon is more prominent in convenience stores, implying a strong correlation 

between the increase in convenience stores and the increase in the BMI of urban 

adolescents. This finding is similar to that of Park (2019), who examined on obesity 

and neighborhood environments with pooling data. Although Park (2019) did not 

divide the country by regions, she found convenience stores increased the obesity 

rate among high school students, whereas fast food restaurants had no effect. The 

following section examines if the same results are achieved when the FE model, 

which is the way of controlling endogeneity, is used, and whether there are  
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Figure 3.1. The relationship between Convenience store and BMI 

 

 

Figure 3.2. The relationship between Fast food restaurant and BMI 
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differences according to regions and educational level. 

 

 

2. Estimation Results 

The results for the pooled OLS and the FE models are shown in Table 3.2. Panel A 

illustrates the results obtained using the pooled OLS model, while panel B illustrates 

the results obtained using the FE model. According to the result of column (1) of 

Panel A, which is analyzed using only major explanatory variables, convenience 

stores have a significant positive effect on adolescent obesity rates. For fast food 

restaurants and public sports facilities, there are no significant findings. However, 

when additionally controlling for individual variables such as age, subjective health 

status, and physical activity time at school, all coefficient estimates lose statistical 

significance. This holds when controlling for household and other regional variables, 

year and city dummies. In other words, based on column (5), it appears that 

convenience stores, fast food restaurants, and public sports facilities do not have any 

effect on adolescent obesity using Pooled OLS model. 

Panel B, on the other hand, shows the result obtained using the FE model. 

Without controlling for other variables, convenience stores and fast food restaurants, 

excluding public sports facilities, significantly increase the obesity rate among 

adolescents at the 1% level. However, when individual variables are controlled for, 

it is clear that the coefficient for convenience stores is significantly reduced to a 

negative value, whereas the coefficient for fast food restaurants is increased. The size 

of the coefficient varies slightly as household variables, other regional variables, and 

a city and year dummy are added, but convenience stores decrease the adolescent's 

obesity probability, while fast food restaurants increase it. Obesity rates decreased 

by 0.969 percent in convenience stores, while fast food restaurants increased by 3.83 

percent. Fast food restaurants serve foods that are high in calories and sodium, such 

as chicken, pizza, and hamburgers, along with soda. As a result, increasing access to  
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Table 3.2.The Effect of Community environment on Adolescents’ obesity 

Panel A. Pooled OLS         

  (1) (2) (3) (4) (5) 

VARIABLES Obesity Obesity Obesity Obesity Obesity 

            

Convenience store 0.00351* 0.000636 0.00287 0.00172 0.00205 

  (0.0019) (0.0019) (0.0019) (0.0025) (0.0025) 

Fast food restaurant -0.00545 -0.000293 -0.00337 -0.00354 -0.00413 

  (0.0055) (0.0054) (0.0054) (0.0057) (0.0057) 

Public Sports facility -0.00003  0.00003  0.00003  0.00009  0.00011  

  (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) 

Observations 6,696 6,696 6,696 6,696 6,696 

R-squared 0.001 0.048 0.064 0.071 0.074 

Panel B. Individual Fixed Effect  

  (1) (2) (3) (4) (5) 

VARIABLES Obesity Obesity Obesity Obesity Obesity 

            

Convenience store 0.0112*** -0.0143*** -0.0145*** -0.0111** -0.00969** 

  (0.0038) (0.0046) (0.0046) (0.0047) (0.0048) 

Fast food restaurant 0.0228*** 0.0392*** 0.0396*** 0.0391*** 0.0383*** 

  (0.0085) (0.0086) (0.0086) (0.0087) (0.0087) 

Public Sports facility 0.00008  0.00005  0.00005  0.00005  0.00007  

  (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) 

Observations 6,696 6,696 6,696 6,696 6,696 

R-squared 0.714 0.722 0.723 0.724 0.725 

Control variables           

Individual variables   ○ ○ ○ ○ 

Household variables     ○ ○ ○ 

log(GRDP), Region       ○ ○ 

Year         ○ 
 

(Note) Individual variables include Age, Subjective health status, Life satisfaction, 

Exercise, and Household variables include Dual-income of parents, Parents' health 

condition, Sex ratio of siblings, the number of siblings, Log household income, Education 

level of parents.  *p<0.1; **p<0.05; ***p<0.01. 



 ８１ 

fast-food restaurants is highly likely to have a negative effect on adolescent obesity. 

In comparison to fast food restaurants, convenience stores sell a wider variety of 

foods. Along with ramen, sweets, and carbonated beverages, healthy foods  

began to be sold following the well-being boom in 2010. Fresh fruits, salads, and 

lunch boxes sold at convenience stores have also been diversified, increasing 

consumer choice, which appears to have a small but significant effect on obesity 

reduction. 

The F test is used to determine which model is more appropriate: the pooled 

OLS or the FE model. The FE model is determined to be more appropriate. As stated 

earlier, obesity is strongly influenced by genetic factors inherited from parents (Yoon, 

2018), and when these factors cannot be controlled, estimation results become biased. 

As a result, it is discovered that when Pooled OLS is used, the local community 

environment variables have no effect because the bias cannot be removed. However, 

by examining the environment's influence in a state where endogeneity issues are 

alleviated by controlling these individual characteristics via the FE model, it is 

confirmed that convenience stores and fast food restaurants have different effects on 

adolescent obesity. 

Obesity rates tend to rise with age⑬, and basic statistics confirm that the obesity 

rate among high school students is higher than that of middle school students. Now, 

the sample is divided into middle school and high school students in order to examine 

the effect of the local environment on the rising obesity rate by age. 

Table 3.3 contains the analysis's findings. When using the pooled OLS model, 

it is discovered that the local community environment has little effect on middle 

school students. When the FE is applied, convenience stores significantly decrease 

obesity by 2.76%, but fast food restaurants raise their obesity rate 7.14%. On the  

                                            
⑬ According to the Ministry of Education's "2018 Korea School Health Examination 

Survey, " the obesity rate of elementary school students is 24 percent, middle school 

students is 24.6 percent, and high school students is 27.2 percent, with the obesity rate 

increasing with age. 
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other hand, in the analysis of high school students, convenience stores significantly 

raise the obesity rate in the pooled OLS model, but do not have a significant influence 

in the FE model. According to the FE model's results, changes in the local 

community environment have a greater impact on middle school students than on 

high school students. This effect may occur because the time of exposure to the local 

community differs. According to the 2014 Time Use Survey conducted by Statistics 

Korea, middle school students spend 2 hours 40 minutes on weekdays while high 

school students spend 1 hour 52 minutes, indicating that middle school students 

spend more time participating in extracurricular activities than high school students. 

Additionally, the '2017 Private Education Expenditures Survey' found that middle 

school students spent more on private education than high school students and 

participated in private education at a higher rate than high school students from 2010 

to 2017. Exposure to convenience stores and fast food restaurants is likely to increase 

as time spent outside increases. Additionally, because the data comes from a panel 

survey, the education level analysis is conducted by splitting the time periods of the 

Table 3.3. By Education level 

 Middle school High school 

  Pooled OLS FE Pooled OLS FE 

  (1) (2) (1) (2) 

VARIABLES Obesity Obesity Obesity Obesity 

          

Convenience store -0.00383 -0.0276*** 0.00706** 0.0122 

  (0.0053) (0.0091) (0.0034) (0.0162) 

Fast food restaurant -0.00587 0.0714** -0.00815 -0.0296 

  (0.0122) (0.0280) (0.0072) (0.0254) 

Public Sports facility 0.0007  -0.0032  0.0001  0.0001  

  (0.0014) (0.0084) (0.0001) (0.0001) 

Observations 3,029 3,029 3,667 3,667 

R-squared 0.062 0.872 0.086 0.825 
 

(Note)All specifications control for Individual variables (Age, Subjective health status, 

Life satisfaction, Exercise), Household variables (Dual-income of parents, Parents' health 

condition, Sex ratio of siblings, the number of siblings, Log household income, Education 

level of parents) and year dummy and region dummy.*p<0.1; **p<0.05; ***p<0.01. 
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same individuals. Given the no significant findings from high school, it can be 

concluded that high school students exercise greater restriction than middle school 

students when it comes to utilizing surrounding facilities for eating behavior. Public 

sports facilities have no significant effect on middle school and high school students. 

Moreover, basic statistics reveal that there is a significant disparity in the 

number of convenience stores and fast food restaurants between urban and rural 

areas. It is highly likely that the impact on youth will vary across regions with 

varying levels of access to these resources. To verify this, the region is divided into 

urban and rural areas⑭.       

In rural areas, regardless of the model, no meaningful results are obtained. In 

urban areas, while no significant results are obtained using Pooled OLS for 

convenience stores or fast food restaurants, the results obtained using the FE model 

reveal that convenience stores decrease the obesity rate among adolescents, while 

fast food restaurants increase the obesity rate at the 1% significance level. According 

to the basic statistics in Table 3.1, the average number of convenience stores in rural 

areas is 0.35, whereas the average number of convenience stores in urban areas is 

4.66, more than 13 times the number in rural areas. This illustrates that changes in 

the local community environment connected to diet have a greater influence on 

adolescents who live in urban, as urban regions have greater access to fast food 

restaurants and convenience stores than rural areas. On the other hand, no 

statistically significant results for the number of public sports facilities are obtained  

                                            
⑭ Metropolitan cities (Seoul, Busan, Incheon, Daegu, Deajeon, Ulsan, Gwangju, 

Gyeonggi) are classified as urban, whereas the other cities (Gangwondo, 

Chungcheongnamdo, Chungcheongbukdo, Jeollanamdo, Jeollabukdo, Gyeongsangnamdo, 

Gyeongsangbukdo, Jejudo) are classified as rural. Additionally, there is a method for 

dividing urban and rural areas using eup, myeon, and dong. However, in the analysis data, 

more than 85% of the data corresponded to 'dong,' indicating that more than 85% of the 

data is urban and only 15% is rural. As a result, I did not choose this way because the 

sample size for rural areas is insufficient for analysis. However, when divided by 

metropolitan cities, the distinction between urban and rural areas is also evident, indicating 

that there appears to be no difficulty trying to interpret the analysis results. (See Appendix, 

Figure A.3.1.) 
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across all models and groups. This finding appears to have occurred as a result of the 

youth having almost little use, and it is needed to find a way to actively use the local 

community's sports facilities. 

 

 

Ⅴ. Conclusion and discussion 

 

The effects of community environmental variables on adolescent obesity are 

examined in this study using a pooled OLS model and an individual FE model using 

panel data. As environmental factors, the density of convenience stores and fast food 

restaurants are used as factors affecting food intake, while the density of public sports 

facilities is used as a factor affecting physical activity. As a result of the analysis, it 

is found that the results using the pooled OLS and the results using FE are quite 

different. The following conclusions are based on the individual FE model which 

Table 3.4. By region 

 Rural Urban 

  Pooled OLS FE Pooled OLS FE 

  (1) (2) (1) (2) 

VARIABLES Obesity Obesity Obesity Obesity 

          

Convenience store 0.0148 0.00832 0.00250 -0.0120* 

  (0.0600) (0.0577) (0.0027) (0.0063) 

Fast food restaurant -0.0306 -0.117 -0.00199 0.0406*** 

  (0.1520) (0.2480) (0.0062) (0.0100) 

Public Sports facility 0.0000  -0.0017  0.0001  0.0001  

  (0.0230) (0.0251) (0.0001) (0.0001) 

Observations 3,124 3,124 3,572 3,572 

R-squared 0.069 0.755 0.088 0.709 
 

(Note)All specifications control for Individual variables (Age, Subjective health status, 

Life satisfaction, Exercise), Household variables (Dual-income of parents, Parents' health 

condition, Sex ratio of siblings, the number of siblings, Log household income, Education 

level of parents) and year dummy and region dummy.*p<0.1; **p<0.05; ***p<0.01. 
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mitigates the endogeneity issues. 

First, convenience stores and fast food restaurants have different effects on 

adolescent obesity. Convenience stores appear to decrease the obesity rate, while fast 

food restaurants appear to increase it. Given that fast food restaurants sell high-

calorie, high-fat, and high-carbohydrate foods, it is consistent with earlier research 

that a rise in these restaurants has a detrimental effect on adolescent obesity (Davis 

& Carpenter, 2009; Currie, DellaVigna, Moretti & Pathania., 2010; Carroll-Scott, 

Gilstad-Hayden, Rosenthal, Peters, McCaslin, Joyce & Ickovics,2013). Davis and 

Carpenter (2009) discovered that fast food restaurants contribute to adolescent 

obesity by consuming less healthy foods such as fruits and vegetables and a greater 

consumption of carbonated beverages. The findings of this study can be interpreted 

in the same context.  

On the other hand, the finding that convenience stores lower adolescent obesity 

differs from previous studies. Convenience stores have also been found as 

community environmental factors related to an increase in BMI and obesity in 

adolescents and adults in the majority of prior studies. (Powell, Auld, Chaloupka, 

O'Malley, & Johnston, 2007; Morland et al., 2006; Park, 2019). The reason for the 

discrepancy in results between this study and other studies is that the analysis model 

used in this study is different. In previous studies, the pooled model was mainly used 

for analysis. Accordingly, there is a high possibility that the analysis results are 

biased because endogeneity is uncontrolled. Second, there is a difference in the data 

used for the analysis. In the case of Park (2019), there is a limit to examining the 

changes in the explanatory variables, such as convenience stores and fast food 

restaurants, because they use the single-year data from 2016. However, this paper 

has the advantage of being able to examine annual changes from license data. The 

third is the improvement in the quality of food sold at convenience stores. As 

mentioned by Chang & Meyerhoefer (2019), competition among convenience stores 

may have functioned as an incentive to offer healthier items such as salads, fruits, 
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and healthy lunch boxes, resulting in the variety of food alternatives offered in 

convenience stores. Indeed, the number of convenience stores in Korea expanded 

dramatically in the 2010s, as did public interest in healthy food and desire for fresh 

and health foods like salads and fruits. Accordingly, the supply of those products also 

increased at convenience stores. In fact, according to the '2017 Processed Food 

Market Analysis Report' published by the Ministry of Agriculture, Food and Rural 

Affairs and the Korea Agro-Fisheries & Food Trade Corporation, domestic 

shipments of fresh convenience foods such as fruits and salads increased from KRW 

60.1 billion in 2011 to KRW 60.1 billion in 2011. The value was seen to have 

increased to 78.3 billion won in 2013, 95.6 billion won in 2015, and 1.63 trillion won 

in 2017. According to a press release from BFG Retail, which operates CU 

convenience stores, fruit sales growth rate was only 10-15% in 2014-2015, but 

increased to 21.5% in 2016 compared to the previous year. Similarly, in the case of 

GS25, salad sales climbed by a whopping 209.1 percent in 2015 and 144.4 percent 

in 2016. Not only fruits, but also small packaged vegetables are being sold at 

convenience stores, and it has been shown that the sales growth rate is also increasing 

year after year. It is possible that healthy food as well as high-calorie, high-fat, and 

high-sodium convenience foods can be purchased at convenience stores, affecting 

the food choices of adolescents who are interested in their appearance, and this may 

lead to a decrease in the probability of obesity.  

On the other hand, no significant results are obtained in all situations at public 

sports facilities, implying that it has no impact on teens. 

Because the local community's influence varies according to the group's 

characteristics, the study is conducted by segmenting the groups according to their 

individual and geographical features. 

After separating the data into high school and middle school students, 

significant findings are discovered using the FE model for the middle school group. 

Convenience stores help to reduce obesity among middle school children, but fast 



 ８７ 

food restaurants contribute to its increase. As a result, it is discovered that the 

environment has a significant impact on middle school students' eating habits. 

According to Statistics Korea's '2014 Time Use Survey,' middle school students 

spend more time outside of school throughout the week than high school students. 

Additionally, the '2017 Private Education Expenditures Survey' found that between 

2010 and 2017, middle school students spent more on private education than high 

school students, and the participation percentage in private education was also 

greater in middle school than in high school. As a result, it is understandable that the 

more time spent outside, the greater the exposure to convenience stores and fast food 

restaurants. Additionally, the absence of a significant result in the analysis of high 

school students may imply that they have greater control and constraint than they did 

in middle school. 

Next, after splitting the regions into urban and rural areas, it is discovered that 

there are some differences in the results between urban and rural areas. Significant 

results are not derived in rural areas, but in urban areas, significant results are derived 

in opposite directions at convenience stores and fast food restaurants. Given that the 

number of convenience stores and fast food store per square area in urban are 

approximately 13 times those in rural areas, it's easy to see how exposure to food-

related environment has a significant impact on students. 

Finally, this study has the following limitations. 

First, due to data restrictions, information about the weight or height of parents 

or siblings could not be obtained, so it could not be used for analysis, despite the fact 

that this is a significant factor determining obesity. Thus, by using the panel's data 

advantages, unobservable time-invariant components are controlled via the 

individual FE model. 

Second, the obesity variable used as the dependent variable is calculated from 

the height and weight of the KCYPS 2010. Height and weight are the outcome of an 

individual's self-report, and there is a possibility of measurement error. The results 
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of this analysis may be underestimated because obese students are likely to report 

underweight. In the future, it is expected that a more accurate analysis will be 

possible if data is linked with the results of student health examinations. 

Additionally, while it is important to consider teens' actual diets, there is a 

limitation in that the foods and nutrients consumed by adolescents cannot be 

considered due to data limitations. 

Finally, in this article, the linear probability model (LPM) is used to analyze the 

binary dependent variable, obesity or not. Because it is difficult to determine the 

marginal effect in logit analysis in the individual fixed effects model, which makes 

it difficult to interpret, LPM is used. However, it is expected that there will be no 

difficulty in understanding the direction of the results, given this method has been 

used in a number of previous papers. 

Despite the limitations listed above, this study is important since it examined 

the effects of convenience stores and fast food restaurants on adolescent obesity 

using a model that eliminated bias. In general, previous studies do not take into 

account the unique characteristics of individuals because they use repeated cross-

sectional data or use pooled model rather than panel model even though it is panel 

data. In particular, most previous studies in Korea have analyzed correlations using 

a single-year survey of a few groups in a small location. In these analysis, it is not 

possible to discuss the effect on individuals of changes in accessibility to community 

environmental elements such as convenience stores and fast food restaurants. 

Therefore, it will be meaningful in that it used panel data to examine how 

environmental changes affect individuals through this analysis. 
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Appendix Table A.1.1. Basic statistics of control groups (1) 
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Appendix Table A.1.2. Basic statistics of control groups (2) 

 

 

 



 ９９ 

 

Appendix Figure A.1.1. Trends in annual average outpatient visits  
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Appendix Figure A.1.2. The ratio of patients with multiple visits 

 

Panel A. The ratio of patients more than three times a season 

 

 

Panel B. The ratio of patients more than five times a season 
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Appendix Figure A.2.1. NIP influenza vaccination system for the elderly 

  

 

 

 

 

(Note) Korea Disease Control and Prevention Agency, ‘Guidelines for Management of 

Influenza National Vaccination Support Projects’ 
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Appendix Table A.3.1. Summary statistics 

 

Variable Mean Std. Dev. Min Max 

Dependent variable         

Obesity 0.114  0.317  0  1  

Independent Variables     

Convenience store 3.166  4.591  0  25.70  

Fast food restaurant 0.846  1.583  0  12.10  

Public Sports facility 10.046  37.058  0  926.90  

Control variables         

Age 15.835  1.347  14  18  

Gender 0.478  0.500  0  1  

Subjective health status 2.214  0.598  0  3  

Life satisfaction 6.690  3.910  0  12  

Exercise 2.687  1.279  1  5  

Dual income 0.590  0.492  0  1  

Parents' health status 3.112  0.490  1  4  

Sex ratio 0.769  0.516  0  3  

The number of siblings 2.182  0.590  1  8  

Log(household income) 8.427  0.490  6  11  

Father's education level     

Below Middle school 0.384  0.486  0  1  

High school 0.096  0.295  0  1  

University 0.436  0.496  0  1  

Over University 0.056  0.229  0  1  

Mother's education level     

Below Middle school 0.517  0.500  0  1  

High school 0.110  0.313  0  1  

University 0.325  0.469  0  1  

Over University 0.021  0.144  0  1  

Observations      6,696  
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Appendix Figure A.3.1.  

Distribution of Convenience stores and Fast food restaurants  

(a) Convenience store 

 

(b) Fast food restaurant 
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국문 초록 

 

의료 접근성이 의료 이용과 건강에 미치는 영향 

 

원혜진 

경제학부 경제학 전공 

서울대학교 대학원 

 

 

2012년 11월에 소비자들의 의약품사용의 편의를 제고하기 위해 

편의점에서 일부 상비의약품들이 판매되기 시작하였다. 판매시장은 

계속해서 확대가 되고 있으며 품목 확대 논의도 계속되고 있으나 실제 

의료 이용에 미치는 영향에 대한 연구는 부족한 실정이다. 

건강보험공단의 표본 코호트 2.0 DB를 이용하여 전국적으로 시행된 

안전상비의약품의 판매제도가 안전상비의약품을 사용하는 질환으로 인한 

병원의 내원에는 어떤 영향을 미쳤는지에 대해 살펴보고자 한다. 분석 

모형은 이중차분모형을 사용하고 있으며 정책 전후 3년을 분석기간으로 

하였다. 처치군을 감기약과 해열진통제를 사용하는 감기 관련 질환을 

사용하였으며 대조군으로는 처치군과 유사한 계절성 질환(중이염, 비염 

및 부비동염), 호흡기질환(천식, 폐렴, COPD를 포함한 폐관련질환), 

상비의약품으로써의 특징을 공유하는 안전상비의약품 후보군의 

질환(장염, 알레르기, 화상)과 사용하였다. 대조군은 치료를 위해 

안전상비의약품인 해열진통제를 사용하지는 않는 질환으로 정책의 

대상은 아니지만 감기와는 유사한 성격을 갖는 질환이라는 특성을 
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갖는다. 분석 결과, 모든 대조군에서 감기 관련 질환으로 인한 의원급 

외래진료횟수는 정책 이전의 평균 내원횟수의 8~10%에 해당하는 만큼 

감소하는 것으로 나타난다. 또한 의원 및 약국과 같은 의료기관에 대한 

접근성이 나쁜 곳에서의 안전상비의약품 도입 이후의 의원 진료 감소의 

효과는 더 크게 나타난다. 연령별로는 20대 이하의 연령대에서 감소율이 

상대적으로 높게 나타나 편의점 이용빈도가 높은 연령대에서 효과가 

크게 나타나고 있음을 확인하였다.  

상비의약품의 도입이 의료이용을 감소시키는 효과가 있는 것으로 

나타났으나 부작용에 대해서도 검토할 필요가 있다. 안전상비의약품의 

부적절한 사용으로 인한 증상 악화 여부를 확인하기 위해 정책 전후에 

병원에 여러 번 내원하는 환자의 비율의 변화를 살펴보았다. 분석 결과, 

정책 시행 이후 여러 번 내원하는 환자의 비율의 유의미한 변화가 

관찰되지 않아 안전상비의약품의 도입으로 인한 증상의 악화의 우려는 

크지 않은 것으로 보인다. 분석을 통해 의약품에 대한 접근성의 강화가 

감기와 같은 경증의 질환으로 인한 과다한 의료이용을 줄이는 효과가 

있다고 여겨진다. 

 

두번째 논문은 우리나라 고령층을 대상으로 한 무료 독감 백신 접종 

장소의 확대가 접종률에 어떤 영향을 미쳤는지를 살펴보고 있다. 독감은 

특히 고령층에서 합병증 이환 및 사망률이 높게 나타난다. 그러므로 

정부에서는 국가예방접종 사업을 통해 1997년부터 65세이상의 고령층을 

대상으로 보건소에서 독감 무료 예방접종을 시행해 왔다. 백신접종률을 

더욱 높이기 위해 정부는 2015년부터 보건소뿐만 아니라 

민간의료기관과의 위탁계약을 통해 민간병원에서도 백신 접종을 받을 수 

있도록 하였다. 본 논문의 목적은 백신 접종이 가능한 장소의 확대가 
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백신접종률에는 어떠한 영향을 미쳤는지를 살펴보는 것이다. 분석을 

위해 질병관리청의 지역사회건강조사 2012-2017년도 자료를 사용하고 

있으며 이중차분모형과 삼중차분모형을 이용하였다. 분석결과, 접종 가능 

장소의 증가는 65세이상 고령층의 접종률을 3.80% 포인트 상승시키는 

것으로 나타난다. 도시보다 시골에서 접종률 증가의 효과가 크게 

나타난다. 가구의 특성별로는 가족과 함께 거주하고 있는 경우에 정책의 

효과가 독거노인에 비해 더욱 크게 나타났다. 또한 경제활동을 하고 

있는 고령층의 접종률 상승에 더 큰 영향을 미쳤다. 교육수준에 

따라서는 무학인 경우에 다른 교육수준인 집단에 비해 유의미하게 

접종률이 낮은 것으로 나타났다. 이러한 집단간의 차이는 도시에서 주로 

관찰되는 것으로 시골지역에서는 접종률의 상승이 도시에 비해 크며, 

집단간의 차이 없이 고르게 정책의 효과가 나타난다.  

이 결과를 통해 백신에 대한 접근성 강화는 예방접종행위에 영향을 

미친다는 것을 확인할 수 있었으며, 정책의 효과는 집단에 따라 다르게 

나타나므로 사각지대에 있는 집단에 대한 집중적인 홍보와 관리가 

필요하다.   

 

세번째 논문은 지역의 환경이 청소년의 비만에 미치는 영향을 

지역면적대비 편의점, 패스트푸드점, 공공체육시설을 사용하여 살펴보고 

있다. 우리나라 청소년들의 비만율은 지속적으로 증가하고 있으며, 

청소년기의 비만은 청소년들의 건강에 악영향을 미칠 뿐 아니라 

성인기의 비만으로도 이어질 확률이 높다. 본 연구는 학업으로 인해 

외부에서 생활하는 시간이 긴 학생들의 비만에 지역사회환경적인 요인이 

어떠한 영향을 미치는지 밝히는 것을 목적으로 한다. 주요 지역사회환경 

요인으로는 편의점과 패스트푸드점의 밀도, 공공체육시설의 밀도를 
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고려하였다. 한국 아동·청소년패널 2010의 중학교 1학년 코호트의 

자료를 이용하였으며, Pooled OLS와 함께 비만에 영향을 미치는 유전적인 

체질 등의 관찰불가한 시간불변의 변수들의 영향을 통제하기 위해 

개인고정효과모형(FE)를 이용하여 분석하였다. 분석결과, 기존의 Pooled 

OLS를 이용하여 분석한 결과와 개인고정효과모형(FE)를 사용하는 

경우에 분석결과가 상이하게 나타난다. Pooled OLS로 분석시 편의점 및 

패스트푸드점의 증가가 학생들의 비만율에는 영향을 미치지 못하는 

것으로 나타났다. 하지만, 개인고정효과모형을 이용한 분석에서는 

패스트푸드점은 청소년들의 비만율을 유의미하게 증가시키는 것으로 

나타났으며, 편의점은 비만율을 감소시키는 역할을 하는 것으로 

나타났다. 또한 학급에 따라서는 고등학생보다 중학생의 비만에 영향을 

미치는 것으로 나타났으며, 지역별로는 도시에 거주하는 청소년들이 더 

큰 영향을 받는 것으로 나타났다. 이는 지역사회의 환경에 노출되는 

시간이 많은 것이 영향을 미친 것으로 보인다. 본 연구는 보다 내생성의 

문제를 해결하고 지역사회의 환경의 영향을 살펴보았다는 점에서 의의가 

있다. 

 

주요어 : 접근성, 의료 이용, 비만, 건강, 안전상비의약품, 예방접종, 

편의점  
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