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Background: Because primary care is the cornerstone of an effective health care system, many developed countries 
have striven to establish and strengthen their primary care systems. However, the primary care system in South Ko-
rea is not well established, and primary care research is still in its infancy. This study aimed to show the benefits of 
regular doctors as primary care providers in South Korea by analyzing the effect of regular doctor visits on emer-
gency room (ER) visits.
Methods: We analyzed cross-sectional data on 11,293 adults aged 18 years and over collected from the 2013 Korea 
Health Panel Survey (beta version 1.0). We classified those participants with and without regular doctors into the 
treatment and control groups, respectively, and estimated the average treatment effect (ATE) of having a regular 
doctor on ER visits. We used counterfactual framework and propensity score analysis to adjust for unevenly distrib-
uted confounding covariates between treatments and control groups.
Results: The estimated conditional ATE of a regular doctor on ER visits was statistically insignificant in the general 
population (-0.4%; 95% confidence interval [CI], -2.0 to 1.2) and in the subgroup of patients with hypertension 
(-1.8%; 95% CI, -4.5 to 0.9). However, in patients with diabetes mellitus (DM), the estimated ATE was statistically 
significant (-5.0; 95% CI, -9.2 to -0.7).
Conclusion: In the total study population, having a regular doctor did not result in a significant difference in ER vis-
its. However, there was a decrease in ER visits in patients with DM in South Korea.
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INTRODUCTION

Because primary care is a cornerstone of effective health care systems, 

many developed countries have striven to establish and strengthen 

their primary care systems. However, the primary care system in South 

Korea is not yet well-established. The Korean health care system is 

market-oriented and focused on treatment rather than prevention, 

which encourages further diagnosis and utilization of the large hospi-

tal sector. This leads to medically undesirable and unnecessary health 

care utilization and increased costs.1) The recent outbreak of Middle 

East respiratory syndrome coronavirus in South Korea was also related 

to the failure of the Korean primary care system. Therefore, strength-

ening of the primary care is essential for solving many health care 

problems in South Korea.

	 Primary care is defined as care that is provided by regular doctors as 

a usual source of care (USC), and which is characterized by compre-

hensive first contact, person-focused continuity, and care coordina-

tion across health care providers.2) Internationally, a large body of re-

search has shown the benefits of USC. Having a USC may provide 

more effective and equitable care,3) reduce health care costs,4) contrib-

Table 1. Baseline characteristics of the study population and differences of baseline characteristics between treatment and control groups

Characteristic Category
Sample frequency 

(N=11,273)*
Total weighted % (95% 

confidence interval)
Proportion of treatment 

group†
Proportion of control 

group‡ P-value§

Age (y) 18–44 4,327 47.5 (46.4–48.5) 22.7 (20.8–25.0) 52.0 (50.9–53.2) <0.01
45–64 4,031 36.7 (35.7–37.6) 43.4 (41.0–45.8) 35.4 (34.3–36.5)
≥65 2,935 15.9 (15.3–16.5) 33.9 (31.9–36.0) 12.6 (12.0–13.2)

Gender Female 6,033 51.6 (50.8–52.6) 57.0 (54.6–59.3) 50.6 (49.5–51.7) <0.01
Male 5,260 48.4 (47.4–49.4) 43.1 (40.7–45.4) 49.4 (48.3–50.5)

Marital status Married/common-law 7,831 66.4 (65.48–67.4) 74.3 (72.6–76.8) 64.9 (63.8–66.0) <0.01
Never married 2,051 24.2 (23.3–25.2) 9.0 (7.5–10.8) 27.0 (26.0–28.1)
Widowed/divorced/separated 1,411 9.4 (8.9–9.9) 16.2 (14.7–17.9) 8.1 (7.6–8.7)

Education <High school 3,669 23.9 (23.1–24.6) 39.5 (37.2–41.7) 21.0 (20.2–21.8) <0.01
High school 3,544 32.5 (31.6–33.5) 32.7 (30.4–35.0) 32.5 (31.5–33.6)
≥College 4,080 43.6 (42.6–44.6) 27.9 (25.7–30.2) 46.5 (45.4–47.6)

Employment Employed 6,776 63.3 (62.3–64.3) 52.8 (50.4–55.2) 65.2 (64.2–66.3) <0.01
Unemployed 4,517 36.7 (35.7–37.7) 47.2 (44.8–49.6) 34.8 (33.7–35.8)

Private health insurance No 3,334 24.6 (23.8–25.4) 34.0 (31.9–36.2) 22.9 (22.0–23.8) <0.01
Yes 7,959 75.4 (74.6–76.2) 66.0 (63.8–68.1) 77.1 (76.2–78.0)

Public health security National health insurance 10,809 96.4 (96.0–96.7) 92.5 (91.2–93.7) 97.1 (96.7–97.4) <0.01
Medical aid 484 3.6 (3.3–4.0) 7.5 (6.3–8.5) 2.9 (2.6–3.3)

Disability No 10,465 94.1 (93.7–94.5) 88.7 (87.2–90.1) 95.1 (94.7–95.6) <0.01
Yes 828 5.9 (5.4–6.3) 11.3 (9.9–12.8) 4.9 (4.4–5.3)

Smoking Never 7,088 62.5 (61.5–63.4) 63.9 (61.6–66.2) 62.2 (61.1–63.3) <0.01
Ex-smoker 1,866 15.0 (14.3–15.8) 19.5 (17.7–21.4) 14.2 (13.5–15.0)
Current smoker 2,339 22.5 (21.6–23.4) 16.6 (14.9–18.5) 23.6 (22.6–24.6)

Alcohol Never 3,001 22.8 (22.0–23.7) 32.7 (30.5–34.9) 21.0 (20.1–21.9) <0.01
Stop drinking 783 6.1 (5.6–6.5) 10.1 (8.8–11.6) 5.3 (4.9–5.8)
Low-risk drinking 6,299 59.7 (58.7–60.7) 48.4 (46.0–50.8) 61.8 (60.7–62.8)
High-risk drinking 1,210 11.4 (10.8–12.1) 8.8 (7.5–10.3) 11.9 (11.2–12.7)

Income levelΙΙ Lowest 785 4.8 (4.5–5.2) 8.7 (7.6–10.0) 4.1 (3.7–4.5) <0.01
Lower 4,196 33.0 (32.1–34.0) 39.0 (36.8–41.4) 32.0 (30.9–33.0)
Middle 5,045 48.6 (47.5–49.6) 40.1(37.7–42.5) 50.1 (49.0–51.3)
High 1,267 13.5 (12.8–14.3) 12.2 (10.5–14.0) 13.8 (13.0–14.6)

Diabetes mellitus No 10,278 93.2 (92.7–93.6) 82.0 (80.1–83.6) 95.3 (94.9–95.7) <0.01
Yes 1,015 6.8 (6.4–7.3) 18.0 (16.4–19.9) 4.7 (4.3–5.1)

Hypertension No 8,661 82.4 (81.7–83.1) 54.6 (52.3–57.0) 87.5 (86.8–88.1) <0.01
Yes 2,632 17.6 (16.9–18.3) 45.4 (43.0–47.7) 12.5 (11.9–13.2)

No. of chronic diseases 0 4,014 42.7 (41.7–43.6) 11.8 (10.2–13.6) 48.4 (47.3–49.6) <0.01
1 2,207 20.7 (19.8–21.5) 20.2 (18.2–22.3) 20.8 (19.9–21.7)
2 1,496 12.8 (12.2–13.5) 17.9 (16.1–19.9) 11.9 (11.2–12.6)
≥3 3,576 23.8 (23.0–24.6) 50.2 (47.8–52.6) 18.9 (18.1–19.7)

Regular doctor No 9,232 84.4 (83.7–85.1)
Yes 2,061 15.6 (14.9–16.3)

Values are presented as proportion (95% confidence interval), unless otherwise stated.
*Sample sizes are unweighted. All percentages are weighted. †Treatment group: the group with a regular doctor. ‡Control group: the group without a regular doctor. §Chi-square 
test of significance among treatment and control groups. ΙΙThe bottom 10% of household income was defined as the lowest, between 10% and 50% as the lower, between 
50% and 90% as the middle, and the top 10% as the high.
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ute to increased vaccination coverage,5) and result in better health out-

comes.6,7) However, research related to USC in South Korea is just be-

ginning compared to the large body of international research.8-10)

	 The purpose of this study was to assess the benefits of a regular doc-

tor as a USC by analyzing the effect of having a regular doctor on re-

ducing emergency room (ER) utilization in South Korea and to provide 

implications for policymakers in terms of strengthening primary care 

in South Korea.

METHODS

1. Resources and Subjects
This study analyzed data from 11,293 adults aged 18 years and over 

collected from the 2013 Korea Health Panel Survey (KoHPS, beta ver-

sion 1.0) after excluding seven respondents who had missing values in 

questions related to income and USC out of 11,300 total respondents 

who replied to the secondary research. Since 2012, the KoHPS has in-

cluded questions related to a regular doctor as a USC, which has en-

abled studies related to regular doctors. In the survey questionnaire, 

those who responded “Yes” to the question “Do you have a doctor you 

usually visit if you are sick or in need of a medical check-up or advice?” 

was defined as having a regular doctor.

2. Analysis

1) Research variables

To analyze the treatment effect of having a regular doctor on ER visits, 

having a regular doctor and ER visits in the past year were considered 

the treatment and outcome variables, respectively. Participants with 

and without a regular doctor were classified into treatment and control 

groups, respectively.

	 To adjust for confounding covariates, the sociodemographic and 

health-related characteristics of each respondent were included in the 

analysis, including age, gender, marital status, education level, em-

ployment status, private health insurance, type of health insurance, 

disability, smoking, alcohol intake, income level, and the number of 

chronic diseases. Regarding the variable of income level, the bottom 

10% of household income was defined as the lowest, between 10% and 

50% as the lower, between 50% and 90% as the middle, and the top 

10% as the high. Alcohol intake of more than an average of seven 

drinks daily for men and five drinks daily for women at least twice a 

week—regardless of the kind of alcohol—was defined as the high-risk 

drinking (Table 1).

2) Statistical analysis

In observational studies such as the current study, differences in the 

distribution of observed baseline covariates between treatment and 

control groups may occur. (Table 1) This selection bias prevents justifi-

able causal inferences without controlling for the bias. To estimate the 

causal effect by adjusting for unbalanced confounding covariates be-

tween treatment and control groups, this study used a counterfactual 

framework (also known as potential outcome framework) and pro-

pensity score (PS) analysis.11,12) In the PS analysis, the probability of 

treatment conditional on baseline confounding covariates was first es-

timated and these conditional probability estimates were used for esti-

mation of treatment effect.13,14) We estimated potential-outcome 

means (POMs) and average treatment effect (ATE) in the general pop-

ulation, patients with hypertension, and those with diabetes mellitus 

(DM) using an augmented inverse-probability-weighted (AIPW) esti-

mator that combined elements of regression adjustment on PS and PS 

weighting estimation among several PS analysis methods.15) In the 

counterfactual framework, each subject had two potential outcomes. 

One outcome would manifest if the subject were exposed to the treat-

ment and another outcome would manifest if the same subject were 

exposed to the control. The difference between these two means of 

potential outcomes was defined as the ATE. We calculated PS using lo-

gistic regression analysis with baseline covariates and applied to the 

AIPW estimator. We used Stata/IC ver. 14.0 (Stata Corp., College Sta-

tion, TX, USA) for analysis, applied cross-sectional weights, and esti-

mated the confidence intervals using robust standard error.

RESULTS

1. Baseline Characteristics of the Study Population
Overall, 15.9% (95% confidence interval [CI], 15.3 to 16.5) of the study 

population was 65 years of age and over, 51.6% (95% CI, 50.8 to 52.6) 

were women, 15.6% (95% CI, 14.9 to 16.3) had a regular doctor, 6.8% 

(95% CI, 6.4 to 7.3) had DM, 17.6% (95% CI, 16.9 to 18.3) had hyperten-

sion, and 23.8% (95% CI, 23.0 to 24.6) had more than three chronic dis-

eases (Table 1).

2. The Effect of Having a Regular Doctor on Emergency 
Room Visits

In the general population, the POMs of ER visit rates of the treatment 

and control groups were 7.2% and 7.6%, respectively. The group with a 

regular doctor had a 0.4% lower visit rate than the control group, but 

the difference in 95% CI between the groups was not statistically sig-

nificant (ATE, –0.4%; P-value=0.619) (Table 2).

	 In patients with hypertension, the POMs for ER visit in the treatment 

and control groups were 9.5% and 11.3%, respectively. The group with 

Table 2. ATE* and POMs of having a regular doctor on emergency room visits in the 
general population

Variable Category Coefficient (%) 95% confidence interval P-value

ATE Regular doctor
   No† Not available
   Yes -0.4 -2.0 to 1.2 0.619

POMs Regular doctor
   No 7.6 7.1 to 8.2 <0.001
   Yes 7.2 5.8 to 8.7 <0.001

ATE, average treatment effect; POMs, potential-outcome means.
*Analyzed by augmented inverse-probability-weighted estimator. †Control group.
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a regular doctor had a 1.8% lower ER visit rate than the control group, 

but the differences in 95% CI also did not differ significantly (ATE, 

–1.8%; P-value=0.203) (Table 3).

	 In patients with DM, the POMs of ER visit rates in the treatment and 

control groups were 8.2% and 13.1%, respectively. The group with a 

regular doctor had a 5.0% lower ER visit rate than the control group, 

and the differences in 95% CI were statistically significant (ATE, –5.0%; 

P-value=0.021) (Table 4).

DISCUSSION

This study used 2013 KoHPS (beta version 1.0) data to analyze the ef-

fect of having a regular doctor as a USC on ER visits.

	 The rates of having a regular doctor in countries with well-estab-

lished primary care systems, were 88% in Australia, 84% in Canada, 

92% in Germany, 100% in the Netherlands, 89% in New Zealand, 89% 

in the United Kingdom, and 80% in the USA.16) These rates are much 

higher than the 15.6% rate in South Korea observed in this study.

	 Having a USC has been associated with improved receipt of preven-

tive services (pap smear, clinical breast exam, mammogram, and pros-

tate cancer screening) compared with no USC.17-20) Comparison of a 

regular doctor and having a regular site as USC revealed that a regular 

doctor was more effective than a regular site for providing blood pres-

sure checks, cholesterol level checkups, and influenza vaccines.21)

	 Countries with strong primary care may have lower overall health 

care costs and healthier populations.22) Strong primary care has been 

related to adequate primary care physician supply and long-term rela-

tionships between primary care physicians and decreased hospitaliza-

tion for chronic ambulatory care-sensitive conditions.23)

	 Long-term relationships were also related to substantially lower 

costs of inpatient and outpatient care.24) Patients with insufficient 

USCs, particularly the uninsured and Medicaid enrollees, have a ten-

dency to rely on the ER.25) And patients who are dissatisfied with their 

USC or experience access barriers to their USC more likely to have a 

non-urgent ER visit.26) Domestic studies also indicate that participants 

with a USC have higher smoking cessation rates, are more often ad-

vised to stop smoking,27) and show significantly reduced unmet medi-

cal needs.28)

	 The current study has several limitations. First, although the coun-

terfactual framework and PS analysis allow justifiable causal infer-

ences by adjusting for sample selection bias, it is not complete without 

controlling for the problem of endogeneity. Endogeneity is kind of 

omitted variable bias that comes from unobserved confounding vari-

ables. In our study, participants with poor health may have had a high-

er probability of having a regular doctor as well as a higher rate of ER 

visits. Thus, the insignificant ATE in the general population and pa-

tients with hypertension may be due to this problem. In order to make 

more causal inferences, this problem should be controlled. Second, 

we did not consider the fact that the qualities and characteristics of the 

regular doctor such as comprehensiveness, care coordination, and in-

dividual-focused continuity may affect ER visits. Therefore, further re-

search on the effect of these characteristics is required.

	 There are few studies in Korea on visits to the ER when there is a 

USC available.29,30) Chai et al.29) used annual data from the 2009–2011 

KoHPS.

	 In that study, logistic regression analysis for ER use in the research 

group revealed that the group without USC visited the ER 0.78 times 

less often.29) Subjects with a USC or with chronic diseases may more 

often visit the ER because of concerns about their health or due to 

poor health conditions. Furthermore, limited access to primary care 

leads to more frequent ER visits.31)

	 Lee et al.30) performed a panel analysis utilizing data from the 2012-

2103 KoHPS, showing the effect of having a regular doctor in adult pa-

tients with DM on ER visits. The relationship between having a USC 

and ER visits in patients with DM varied depending on the USC char-

acteristics (medical institutions versus physician), but having a regular 

doctor was related to fewer ER visits. After controlling confounding 

variables (income level, health conditions, medical security type), the 

panel analysis showed that having a regular doctor reduced the inci-

dence of ER visits.30)

	 There are some limitations to this study. We did not reach the per-

fect causal inference because of unobserved Heterogeneity and Endo-

geneity partly. In the overall study population, having a regular doctor 

resulted in no difference in ER visits. However, there was a decrease in 

ER visits among patients with DM. For a more complete causal infer-

ence, studies that control unobserved Heterogeneity and Endogeneity 

in the future need to proceed.

Table 3. ATE* and POMs of having a regular doctor on emergency room visits in 
patients with hypertension

Variable Category Coefficient (%) 95% confidence interval P-value

ATE Regular doctor
   No† Not available
   Yes -1.8 -4.5 to 0.9 0.203

POMs Regular doctor
   No 11.3 9.5 to 13.1 <0.001
   Yes 9.5 7.5 to 11.6 <0.001

ATE, average treatment effect; POMs, potential-outcome means.
*Analyzed by augmented inverse-probability-weighted estimator. †Control group.

Table 4. ATE* and POMs of having a regular doctor on emergency room visit in 
patients with diabetes mellitus

Variable Category Coefficient (%) 95% confidence interval P-value

ATE Regular doctor
   No† Not available
   Yes -5.0 -9.2 to -0.7 0.021

POMs Regular doctor
   No 13.1 10.0 to 16.2 <0.001
   Yes 8.2 5.3 to 11.1 <0.001

ATE, average treatment effect; POMs, potential-outcome means.
*Analyzed by augmented inverse-probability-weighted estimator. †Control group.
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