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Emergency Department Visits Can Be Reduced by Having a 
Regular Doctor for Adults with Diabetes Mellitus: Secondary 
Analysis of 2013 Korea Health Panel Data

Chronic diseases pose a major challenge to population health worldwide. Diabetes is a 
major chronic disease that is managed overwhelmingly in primary care. There is an 
increasing recognition of the role that primary care physicians play to achieve high-quality 
care for patients with diabetes. By analyzing 2013 Korean Health Panel data, the authors 
aimed to determine the current status of having a regular doctor (RD) for adults (aged 18 
years or older) with diabetes. In addition, the association of having a RD with the 
experience of emergency department (ED) visits was determined in this study. Among 
adults with diabetes, those with RD accounted for 41.0%. The older the age group and the 
higher the Charlson comorbidity index score, the higher the percentage of adults with 
diabetes had RD. Even for those with RD, coordination of care was very poor (positive 
answer: 27.1%). After adjustment for confounding variables, those having (vs. not 
having) a RD (odds ratio [OR], 0.57; 95% confidence interval [CI], 0.35–0.94), especially 
those whose RDs delivered good comprehensiveness of care (OR, 0.47; 95% CI, 0.26–0.84) 
or worked at a primary care clinic (OR, 0.43; 95% CI, 0.22–0.81), and those whose 
longitudinal relationship with a RD was 5 years or less (OR, 0.45; 95% CI, 0.22–0.91) were 
less likely to have ED visits within the last year. In conclusion, health care policies that 
promote having a RD who delivers high-quality primary care could decrease unnecessary 
ED visits by diabetic adults. This can partly reduce ED overcrowding in Korea.
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INTRODUCTION

Diabetes is a serious threat to population health. The global 
prevalence of diabetes has nearly doubled (from 4.7% to 8.5%) 
in the adult population since 1980 (1). More than 50% of cases 
of acquired blindness, chronic renal failure requiring renal re-
placement therapy, and non-traumatic limb loss are related to 
microvascular complications of diabetes. Diabetes is closely re-
lated to various cardiovascular diseases, including coronary ar-
terial disease, stroke, peripheral arterial disease, and cardiomy-
opathy, ultimately leading to death. In the US, the estimated 
prevalence of diabetes was 12% to 14% among adults aged 20 
years or older in 2011–2012 depending on the criteria used. The 
percentage of people with diabetes and HbA1c < 7.0% was slight-
ly declined from 52.2% in 2007 to 50.9% in 2014 (2). About 4.8 
million (13.7%) Koreans aged 30 years or older had diabetes in 
2014. With respect to overall glycemic control, 43.5% reached 
the target level of HbA1c < 7.0% (3).
 Diabetes is an archetypal complex chronic disease that is 
managed overwhelmingly in primary care. In the US, commu-

nity primary care practice is a logical focal point for implement-
ing strategies to improve diabetes care delivery because prima-
ry care physicians (PCPs) treat at least 80% of adults with diabe-
tes (4). There is increasing recognition of the important role that 
PCPs play in reducing hospital admissions for ambulatory care 
sensitive conditions (ACSCs) (5). Higher PCP supply is associ-
ated with better diabetes care (6) as well as lower mortality due 
to heart disease, cancer, and stroke (7). Large multispecialty phy-
sician group practices with a central role of PCPs have achieved 
high-quality and low-cost care for patients with chronic diseas-
es (8).
 Primary care is the delivery of health care services first en-
countered by people. It is a discipline in which physicians who 
see patients personally in the context of family and community 
continue a doctor-patient relationship over time, coordinate 
health care resources appropriately, and resolve common health 
care needs of people (9). A health care system is as strong as its 
primary care sector, which provides entry into the system for all 
new needs and problems, provides person-focused (not disease-
oriented) care over time, and also provides care for all but very 
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uncommon or unusual conditions (10). Certain characteristics 
of primary care (e.g., lack of a regular physician, poor continuity 
of care) have been associated with increased likelihood of mak-
ing an emergency department (ED) visit (11). Rostering with a 
patient enrolment model in primary care has been found to be 
associated with a statistically significant reduction in ED visits 
in Ontario, Canada (12).
 An ED visit may be a marker for limited access to primary 
medical care, particularly among those with ACSCs (13). Better 
primary care management of these conditions may improve 
the process of care and clinical outcomes (14), thus reducing 
ED visits or hospitalization (15). High-quality in continuity of 
care is associated with decreased ED use for patients with dia-
betes (16,17). A study at a large ED for patients with history of 
diabetes has shown that patients with PCPs have significantly 
better diabetes control compared to those without PCPs even 
after adjusting for confounding factors (18). Greater continuity 
of care achieved by rostering is associated with lower use of in-
patient and ED services and greater patient satisfaction (19). It 
has been reported that admission to ED can be used as an indi-
cator for poor quality of diabetes care (20). Use of ED for non-
urgent conditions may lead to excessive healthcare spending, 
unnecessary testing and treatment, and weaker patient-PCP re-
lationships. In the US, one study has reported that, among 700 
patients waiting for ED care at a public hospital, nearly half (45%) 
of these patients have cited that access barrier to primary care 
is their reason for using ED (21). The use of EDs has increased 
considerably in Korea. A large proportion (35.2%) of all ED vis-
its in Korea are for non-urgent conditions (22).
 The Korean health care system has considerable structural 
problems, e.g., private-sector dominance, weak infrastructure 
in primary care, and long-standing fee-for-service payments 
even though the national universal health insurance system 
has been in operation since 1989. People can visit medical in-
stitutions freely. They can see specialists directly on their own 
and receive medical treatments by different providers for each 
episode of care. Therefore, the proportion of Korean adults who 
have a usual source of care (USC) is extremely low. Only 13.9% 
of Korean adults have a regular doctor (RD). The most influen-
tial factor of having a USC is having a chronic disease and the 
main (66.1%) reason for not having a USC is seldom becoming 
ill (23).
 Whether those having (vs. not having) a RD would use more 
health care resources because they are likely to become ill is 
currently unclear. In this study, the target population of interest 
was narrowed to diabetic adults to minimize confounding ef-
fects during study design. The aim of the present study was to 
find the current status of having a USC in Korean diabetic adults 
and identify the association of having a RD with the experience 
of ED visits by analyzing secondary data from 2013 Korea Health 
Panel (KHP) survey.

MATERIALS AND METHODS

Data source
KHP data were collected from a national database established 
by a consortium of the Korea Institute for Health and Social Af-
fairs and National Health Insurance Corporation. KHP used 
stratified multistage probability sampling according to region 
and residence in order to select nationwide subjects from the 
2005 Korea Census (24). The data were initially collected from 
7,009 households and 21,283 individuals in 2008, with 5,200 
households and 14,839 individuals remaining in 2013.

Sample selection process
Among 14,839 participants in the 2013 KHP survey, 11,999 were 
18 years or older. They were eligible to participate in the appen-
dix survey that contained items about USC. There were 11,300 
actual participants in the appendix survey (699 non-participants, 
5.8%). Among these participants, 1,016 reported that they had 
diabetes as a chronic disease (E10–E14 by the 10th revision of 
the International Classification of Disease [ICD]). Three panels 
were additionally excluded because they responded vaguely 
about their usual place of care. Finally, 1,013 survey respondents 
were included for analysis in this cross-sectional study (Fig. 1).

Measurement
Sociodemographic variables

To interpret study results easily, sociodemographic variables 
were categorized into several groups: age (18–49, 50–64, and 
≥ 65 years), marital status (married, divorced/separated/wid-
owed, and unmarried), education (0–6, 7–12, and ≥ 13 years), 
and types of health insurance (employed, self-employed, and 
Medical Aid). Household income was divided into five quintile 
groups.

Self-rated health (SRH) variables

Subjective health status was rated on a 5-point Likert scale (ex-
cellent, good, moderate, poor, and very poor) on the survey. It 
was merged into a 3-point Likert scale (good, moderate, and 
poor) to be included as a control variable in logistic regression 
models.

Charlson comorbidity index (CCI)

To adjust for health status of the study population objectively, 
CCI, a method to categorize comorbidities of patients based on 
ICD diagnosis (25), was used in this study. It was developed to 
predict the one-year mortality among 604 patients based on 
comorbidity data obtained from a hospital chart review in a sin-
gle US hospital (25). Each comorbidity category had an associ-
ated weight (from 1 to 6). The sum of all weights resulted in a 
single comorbidity score for a patient. A score of zero indicated 
that no comorbidity was found. The higher the score, the more 



Lee C, et al. • Regular Medical Care of Diabetes Patients

http://jkms.org  1923https://doi.org/10.3346/jkms.2017.32.12.1921

likely the predicted outcome would result in mortality or higher 
resource use. Over time, there have been changes to CCI pre-
sented in different research studies. The original index was de-
veloped with 19 categories. However, it has been modified to 17 
categories (26). The list of specific diagnosis codes has been up-
dated to be consistent with ICD-10 coding (27). In this study, 
three categories were excluded to calculate CCI score because 
diagnostic codes for end organ damages of diabetes and mod-
erate or severe liver diseases were not provided in the KHP data. 
Diabetes (E10–E14) is a disease of the study population. Thyroid 
cancer (C73) was excluded from the malignancy category be-
cause most thyroid cancers were over-diagnosed. Five year rel-
ative rates of survival for thyroid cancer were 100.1% and 100.4% 
in regional and localized tumors, respectively, which comprised 
97.1% of the increase in the incidence of thyroid cancer during 
2006–2010 in Korea (28) (Table 1). CCI scores were transformed 
into three groups (0, 1, and 2+) for analysis.

Variables of interest

Six key variables related to USC were from two items regarding 
a usual place (“Do you have a medical institution that you usu-
ally visit when you are ill or when you are trying to get a medical 
check-up or consultation?” and “What is the type of medical in-
stitution you usually visit?”) and 4 items regarding a RD (“Do 
you have a medical doctor who you usually see when you are ill 
or when you are trying to get a medical check-up or consulta-
tion? [first-contact]”, “How long has it been since you first saw 
the medical doctor? [longitudinal relationship]”, “Does the med-
ical doctor solve almost all the common health problems that 
you have? [comprehensiveness]”, and “Does the medical doctor 

appropriately introduce you to health care facilities and provid-
ers for your health? [coordination]”). Comprehensiveness and 
coordination were rated on a 5-point Likert scale. Whether hav-
ing a RD or not was used as one dependent variable to identify 
sociodemographic factors associated with it. It was also used as 
a key independent variable to confirm the statistical significance 
of its association with having ED visits within the last year. There 
were several questions about ED visits in the KHP survey ques-

Fig. 1. Sample selection process for analysis in this study.

The 2013 Korea Health Panel
(n = 14,839)

People over 18 years old 
(n = 11,999)

Participants in the appendix survey
(n = 11,300)

People who reported their having  
diabetes as chronic disease

(n = 1,016)

The final sample for analysis
(n = 1,013)

Exclusion of panels whose age  
is less than 18 years

(n = 2,840)

Exclusion of non-participants 
(n = 699)

Exclusion of those without diabetes
(n = 10,294)

Exclusion of those responded vaguely 
about their usual sources of care

(n = 3)

Table 1. Diagnostic codes for calculating CCI score based on 2013 KHP data

Comorbidities
Diagnostic codes compati-
ble to the ICD-10 coding  

in the KHP data

CCI 
scores

Myocardial infarct I21, I22, I25 1
Congestive heart failure I50 1
Peripheral vascular disease I70–I79 1
Cerebrovascular disease I60–I69 1
Dementia F03, G30 1
Chronic pulmonary disease J41–J45, J47, J64 1
Rheumatic or connective tissue disease M30–M36, M06 1
Gastric or peptic ulcer K25, K26 1
Mild liver disease B18, B19, K70–K77 1
Hemiplegia or paraplegia G80–G82 2
Moderate or severe renal disease N17–N19 2
Any malignancy, including lymphoma and leu-

kemia, except basal cell cancer of skin
C00–C41, C43, C45–C72, 

C74, C75, C81–C96 
2

Metastatic solid tumor C76–C80 6
Acquired immune deficiency syndrome B20–B24 6

Three categories are not included in the above CCI score calculation, because diag-
nostic codes for end organ damages of diabetes and for moderate or severe liver 
diseases are not provided in the KHP data, and diabetes (E10–E14) is a disease of 
the study population. Thyroid cancer (C73) is excluded from the malignancy category. 
CCI = Charlson comorbidity index, KHP = Korea Health Panel, ICD-10 = the 10th re-
vision of the International Classification of Disease.
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tionnaire, including date of visits, types and locations of medi-
cal institution, methods of transportation, time lengths of trans-
portation to and stay in ED, reasons for ED visits, and etc. But 
our concern in this study was on ED visits itself, not on any spe-
cific reason for ED visits. Primary independent variables of in-
terest related to a RD included types of USC (a RD, only a place, 
and not having a USC), types of medical institution that RDs 
worked for (community public/private clinics, community hos-
pital, and university hospital), and primary care attributes (com-
prehensiveness, coordination, and longitudinal relationship) 
that patients experienced from their RDs.

Statistical analysis
Types of USC (a RD, only a place, and not having a USC) in adults 
(18 years or over) with diabetes were analyzed descriptively to 

show distributions by sociodemographic variables, health sta-
tus variables, and variables of interest using χ2 tests or Mantel-
Haenzel χ2 tests for trend. Distributions of primary care attributes 
(comprehensiveness, coordination, and longitudinal relation) 
that patients experienced from their RDs by types of medical 
institution were analyzed using Mantel-Haenszel χ2 test or one-
way analysis of variance (ANOVA). Multiple logistic regression 
analyses were used to identify sociodemographic factors asso-
ciated with having a RD as a USC and calculate adjusted odds 
ratios (ORs) of characteristics of RDs (having vs. not having a 
RD in model 1, types of USC in model 2, types of usual places in 
model 3, and three primary care attributes in models 4–6) for 
an experience of ED visits while controlling for sociodemogra-
phic and health status variables. Statistical analyses were per-
formed with SAS version 9.4 software (SAS Institute, Cary, NC, 

Table 2. Sociodemographic characteristics of Korean adults aged 18 years or over with diabetes by types of usual source of care based on 2013 KHP data

Characteristics

Types of USC in Korean adult patients with DM

P valueRD*  
(n = 415)

Usual place only 
(n = 286)

Not having  
(n = 312)

Total  
(n = 1,013)

Age, yr 18–49 37 (13.1) 21 (11.3) 36 (15.1) 94 (13.2) 0.044†

50–64 114 (35.6) 87 (38.3) 117 (44.2) 320 (39.0)
≥ 65 264 (51.3) 178 (50.4) 159 (40.7) 601 (47.8)

Sex Male 200 (51.1) 142 (51.6) 140 (45.9) 482 (49.6) 0.378
Female 215 (48.9) 144 (48.4) 172 (54.1) 531 (50.4)

Marital status Married 314 (76.0) 215 (77.5) 230 (74.0) 759 (75.8) 0.122
Divorced/separated/widowed 97 (22.0) 70 (22.1) 74 (22.0) 241 (22.0)
Unmarried 4 (2.0) 1 (0.4) 8 (4.0) 13 (2.2)

Education, yr 0–6 172 (35.9) 129 (38.9) 151 (40.6) 452 (38.2) 0.096†

7–12 182 (46.3) 127 (47.6) 126 (46.4) 435 (46.7)
≥ 13 61 (17.9) 30 (13.5) 35 (13.0) 126 (15.1)

Family income (quintile)  
(missing = 1)

First (the lowest) 122 (25.3) 79 (23.6) 88 (22.7) 289 (24.0) 0.691
Second 93 (22.2) 71 (24.2) 74 (20.9) 238 (22.4)
Third 79 (18.5) 59 (21.8) 54 (19.5) 192 (19.8)
Fourth 70 (19.4) 43 (16.3) 52 (17.0) 165 (17.8)
Fifth (the highest) 50 (14.6) 34 (28.1) 44 (19.9) 128 (16.0)

Health insurance (missing = 8) Employed 247 (58.6) 174 (62.7) 197 (65.7) 618 (61.9) 0.528
Self-employed 119 (29.9) 73 (24.8) 85 (25.7) 277 (27.2)
Medical Aid 40 (10.2) 31 (10.4) 22 (6.9) 93 (9.3)
Others 6 (1.3) 6 (2.1) 5 (1.7) 17 (1.6)

CCI score‡ 0 280 (68.0) 204 (74.8) 227 (77.8) 711 (72.9) 0.001†

1 76 (16.5) 53 (16.5) 56 (15.0) 185 (16.1)
≥ 2 59 (15.5) 29 (8.7) 29 (7.2) 117 (11.0)

Subjective health status§ 

(missing = 44)
Good 90 (23.6) 57 (20.8) 65 (23.7) 212 (22.8) 0.469†

Moderate 170 (40.3) 125 (48.2) 126 (44.9) 421 (43.9)
Poor 142 (36.1) 91 (31.0) 103 (31.4) 336 (33.3)

Types of usual place of care Public community clinic 11 (2.9) 15 (5.6) - 26 (4.0) 0.090
Private community clinic 265 (63.0) 159 (53.1) - 424 (59.0)
Community hospital 66 (16.8) 53 (20.9) - 119 (18.5)
University hospital 73 (17.3) 59 (20.4) - 132 (18.5)

Experience of ED visit within 
the last year

Yes 38 (8.7) 43 (14.1) 40 (12.3) 121 (11.3) 0.123
No 377 (91.3) 243 (85.9) 272 (87.7) 892 (88.7)

Data were analyzed using the χ2 test.
KHP = Korea Health Panel, DM = diabetes mellitus, RD = regular doctor, ED = emergency department, CCI = Charlson comorbidity index, USC = usual source of care.
*It means a physician practicing at a place as a USC. †Mantel-Haenszel χ2 test. Cross-sectional weights were applied for percentages and P values. ‡It does not contain scores 
for diabetes, end organ damage by diabetes, moderate or severe liver disease, and thyroid cancer. §On a five-point Likert scale, two positive (excellent and good) and two nega-
tive (poor and very poor) responses were merged into one positive (good) and one negative (poor) response. 
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Table 3. Primary care attributes that Korean adults (≥ 18 years) with diabetes experience from their RDs by types of medical institution based on 2013 KHP data

Care attributes

Types of medical institution that RDs of the Korean adults with diabetes work at

P valuePrimary care clinic* 
(n = 276)

Community hospital 
(n = 66)

University hospital 
(n = 73)

Total  
(n = 415)

Comprehensiveness† Good 218 (78.2) 46 (74.9) 48 (65.0) 312 (75.4) 0.071
Moderate 35 (13.5) 11 (15.6) 15 (21.8) 61 (15.3)
Poor 23 (8.3) 9 (9.6) 10 (13.2) 42 (9.4)

Coordination function† Good 75 (28.0) 15 (22.5) 19 (28.3) 109 (27.1) 0.657
Moderate 32 (12.5) 9 (11.9) 16 (21.9) 57 (14.1)
Poor 169 (59.5) 52 (65.6) 38 (49.8) 249 (58.9)

Longitudinal relationship, yr (± SD) 7.7 (± 5.4) 8.3 (± 6.7) 7.5 (± 4.8) 7.8 (± 5.5) 0.846‡

Data were analyzed using Mantel-Haenszel χ2 test for trend. 
RD = regular doctor, KHP = Korea Health Panel, SD = standard deviation, ANOVA = analysis of variance.
*Public health center or private local clinic. †On a five-point Likert scale, two positive (excellent and good) and two negative (poor and very poor) responses were merged into 
one positive (good) and one negative (poor) responses. ‡Data were analyzed using ANOVA. Sample cross-sectional weights were applied for percentages and P values.

USA). Statistical significance was set at P ≤ 0.05.

Ethics statement
The present study protocol was reviewed and approved by the 
Institutional Review Board of Seoul St. Mary’s Hospital at The 
Catholic University of Korea (approval No. KC15QISI0089) with 
a waiver for informed consent because the data were obtained 
from a public database (https://www.khp.re.kr:444/).

RESULTS

Based on the 2013 KHP survey, the crude prevalence of diabe-
tes was 9.0% in Korean adults aged 18 years or over.

Sociodemographic characteristics of adults with diabetes 
by types of USC
Percentages of adults with diabetes having a RD, having a place 
only, and those not having a USC were 41.3%, 28.1%, and 30.6%, 
respectively. The older the age group, the higher the rate of those 
having a RD. The younger the age group, the higher the percent-
age of those not having a USC (P = 0.044 for trend). The higher 
the CCI score, the higher the percentage of those having a RD 
(P = 0.001 for trend). However, there was no significant differ-
ence in percentage of those having a RD based on sex, marital 
status, education, household income, types of health insurance, 
subjective health, types of medical institution that a RD worked 
for, or experience of ED visits within the last year. Among dia-
betic adults who had a RD, the most common type of medical 
institution their RDs worked for were private community clin-
ics (63.0%) (Table 2).

Primary care attributes of RDs by types of medical institution

Among adults with diabetes who were age 18 years or over and 
had a RD, those having positive experience regarding primary 
care attributes of their RDs accounted for 75.4% for comprehen-
siveness compared to 27.1% for coordination. Longitudinal re-

lations between doctors and patients were 7.8 ± 5.5 years in av-
erage. There was no significant difference in primary care attri-
bute by types of medical institution that RDs worked for (Table 3).

Table 4. Adjusted ORs for having a RD by sociodemographic factors in Korean adults 
aged 18 years or over with diabetes based on 2013 KHP data

Variables OR 95% CI P value

Age, yr 18–49 1.00 - -
50–64 0.95 0.58–1.58 0.851
≥ 65 1.33 0.78–2.27 0.291

Sex Male 1.00 - -
Female 1.04 0.75–1.45 0.803

Marital status Married 1.00 - -
Divorced/separated/widowed 0.94 0.64–1.40 0.773
Unmarried 0.93 0.31–2.74 0.890

Education, yr 0–6 1.00 - -
7–12 1.24 0.86–1.79 0.252
≥ 13 1.94 1.13–3.34 0.017

Family income 
(quintile) (miss-
ing = 1)

First (the lowest) 1.00 - -
Second 0.93 0.59–1.45 0.738
Third 0.88 0.54–1.43 0.604
Fourth 1.19 0.71–1.98 0.512
Fifth (the highest) 0.78 0.45–1.37 0.390

Health insurance 
(missing = 8)

Employed 1.00 - -
Self-employed 1.30 0.93–1.82 0.130
Medical Aid 1.17 0.67–2.07 0.580

CCI score* 0 1.00 - -
1 1.17 0.78–1.76 0.454
≥ 2 2.04 1.25–3.33 0.004

Subjective health 
status† (miss-
ing = 44)

Poor 1.00 - -
Moderate 0.89 0.63–1.26 0.512
Good 1.00 0.66–1.52 0.986

P value for the Hosmer-Lemeshow goodness of 
fit test

0.101

Concordance statistic for discriminative ability 0.572

Multiple logistic regression analysis. Sample cross-sectional weights were applied.
OR = odds ratio, RD = regular doctor, KHP = Korea Health Panel, CI = confidence 
interval, CCI = Charlson comorbidity index.
*It does not contain scores for diabetes, end organ damage by diabetes, moderate or 
severe liver disease, and thyroid cancer. †On a five-point Likert scale, two positive 
(excellent and good) and two negative (poor and very poor) responses were merged 
into one positive (good) and one negative (poor) responses. 
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Sociodemographic factors associated with having a RD

After controlling for health status variables in multiple logistic 
regression, those with 13 years or more in education were asso-
ciated with an increased probability of having a RD (OR, 1.94; 
95% confidence interval [CI], 1.13–3.34; P = 0.017) compared to 
those with 6 years or less in education. Age, sex, marital status, 
family income, or types of health insurance were not significant-
ly associated with having a RD (Table 4).

Adjusted ORs of characteristics of RD for an experience of ED visits 

within the last year

After adjusting for sociodemographic factors and health status 
variables, those having a RD (OR, 0.57; 95% CI, 0.35–0.94; P =  

0.026) (model 1), especially those having a RD of primary care 
clinic (OR, 0.43; 95% CI, 0.22–0.81; P = 0.010) (model 3) rather 
than those having a RD of other types of medical institution re-
mained associated with a decrease in an experience of ED visits 
compared to those not having a RD. Those having a RD (OR, 0.52; 
95% CI, 0.29–0.92; P = 0.025) was associated with a decrease in 
an experience of ED visits compared to those having a place 
only as a USC (Table 5).

Adjusted ORs of care attributes of RDs for an experience of ED visits 

within the last year

After adjusting for sociodemographic factors and health status 
variables, those having a RD whose care experience was good 

Table 5. Adjusted OR of those having a RD for an experience of ED visits within the last one year in Korean adults aged 18 years or over with diabetes based on 2013 KHP data

Variables
Model 1 Model 2 Model 3

OR 95% CI P value OR 95% CI P value OR 95% CI P value

Age, yr 18–49 1.00 - - 1.00 - - 1.00 - -
50–64 0.57 0.24–1.38 0.214 0.56 0.23–1.37 0.207 0.55 0.27–1.34 0.189
≥ 65 0.84 0.34–2.07 0.697 0.82 0.33–2.03 0.661 0.82 0.33–2.03 0.669

Sex Male 1.00 - - 1.00 - - 1.00 - -
Female 0.59 0.34–1.00 0.049 0.59 0.35–1.00 0.051 0.59 0.35–1.01 0.053

Marital status Married 1.00 - - 1.00 - - 1.00 - -
Divorced/separated/widowed 1.40 0.78–2.49 0.259 1.39 0.78–2.49 0.262 1.39 0.78–2.48 2.270
Unmarried 1.75 0.41–7.55 0.452 1.82 0.42–7.91 0.424 1.76 0.41–7.53 0.444

Education, yr 0–6 1.00 - - 1.00 - - 1.00 - -
7–12 0.69 0.40–1.21 0.196 0.68 0.39–1.20 0.183 0.68 0.39–1.20 0.183
≥ 13 0.18 0.05–0.57 0.004 0.17 0.05–0.56 0.004 0.17 0.05–0.55 0.003

Family income 
(quintile) 
(missing = 1)

First (the lowest) 1.00 - - 1.00 - - 1.00 - -
Second 1.16 0.59–2.28 0.673 1.16 0.59–2.28 0.674 1.16 0.59–2.28 0.675
Third 1.25 0.58–2.67 0.566 1.25 0.59–2.68 0.560 1.19 0.55–2.55 0.660
Fourth 1.24 0.56–2.76 0.602 1.24 0.59–2.77 0.597 1.21 0.54–2.70 0.639
Fifth (the highest) 1.56 0.66–3.68 0.311 1.59 0.67–3.75 0.293 1.49 0.63–3.53 0.365

Health insurance 
(missing = 8)

Employed 1.00 - - 1.00 - - 1.00 - -
Self-employed 0.91 0.53–1.58 0.740 0.91 0.53–1.58 0.740 0.92 0.53–1.59 0.757
Medical Aid 1.24 0.56–2.76 0.595 1.22 0.55–2.72 0.622 1.27 0.57–2.83 0.554

CCI score* 0 1.00 - - 1.00 - - 1.00 - -
1 1.87 1.04–3.36 0.036 1.87 1.04–3.36 0.036 1.78 0.99–3.20 0.056
≥ 2 2.74 1.41–5.34 0.003 2.74 1.41–5.34 0.003 2.46 1.24–4.86 0.010

Subjective health 
status† (miss-
ing = 44)

Poor 1.00 - - 1.00 - - 1.00 - -
Moderate 0.72 0.42–1.22 0.220 0.71 0.42–1.21 0.211 0.72 0.42–1.23 0.233
Good 0.65 0.33–1.30 0.227 0.65 0.33–1.30 0.222 0.66 0.33–1.32 0.239

RD Not having 1.00 - - - - - - - -
Having 0.57 0.35–0.94 0.026 - - - - - -

Types of USC Place only as a USC - - - 1.00 - - - - -
Not having a USC - - - 0.84 0.47–1.49 0.545 - - -
RD - - - 0.52 0.29–0.92 0.025 - - -

Types of place 
where regular 
physicians 
work for

Not having a regular physician - - - - - - 1.00
Primary care clinic‡ - - - - - - 0.43 0.22–0.81 0.010
Community hospital - - - - - - 0.72 0.30–1.72 0.454
University hospital - - - - - - 0.96 0.40–2.30 0.927

P value for the Hosmer-Lemeshow goodness of fit test 0.604 0.515 0.147
Concordance statistic for discriminative ability 0.697 0.699 0.701

Multiple logistic regression analysis. Sample cross-sectional weights were applied. 
OR = odds ratio, RD = regular doctor, ED = emergency department, KHP = Korea Health Panel, CI = confidence interval, CCI = Charlson comorbidity index, USC = usual source 
of care.
*It does not contain scores for diabetes, end organ damage by diabetes, moderate or severe liver disease, and thyroid cancer. †On a five-point Likert scale, two positive (excel-
lent and good) and two negative (poor and very poor) responses were merged into one positive (good) and one negative (poor) responses. ‡Public community clinic or private 
community clinic.
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Table 6. Adjusted OR for an experience of ED visits within the last one year by primary care attributes that Korean adults aged 18 years or over with diabetes experience from 
their RDs based on 2013 KHP data

Variables
Model 4 Model 5 Model 6

OR 95% CI P value OR 95% CI P value OR 95% CI P value

Age, yr 18–49 1.00 - - 1.00 - - 1.00 - -
50–64 0.54 0.24–1.40 0.220 0.56 0.23–1.36 0.202 0.56 0.23–1.35 0.195
≥ 65 0.83 0.33–2.06 0.687 0.81 0.33–2.01 0.647 0.80 0.32–2.00 0.638

Sex Male 1.00 - - 1.00 - - 1.00 - -
Female 0.58 0.34–0.98 0.043 0.59 0.35–1.01 0.054 0.58 0.34–0.99 0.045

Marital status Married 1.00 - - 1.00 - - 1.00 - -
Divorced/separated/widowed 1.36 0.76–2.44 0.299 1.42 0.79–2.54 0.240 1.41 0.79–2.52 0.249
Unmarried 1.66 0.39–7.14 0.495 1.77 0.41–7.70 0.447 1.79 0.42–7.70 0.433

Education, yr 0–6 1.00 - - 1.00 - - 1.00 - -
7–12 0.69 0.40–1.21 0.199 0.69 0.40–1.21 0.192 0.70 0.40–1.23 0.212
≥ 13 0.17 0.05–0.55 0.003 0.17 0.05–0.56 0.003 0.17 0.05–0.56 0.004

Family income 
(quintile) (miss-
ing = 1)

First (the lowest) 1.00 - - 1.00 - - 1.00 - -
Second 1.18 0.60–2.33 0.631 1.16 0.59–2.28 0.673 1.16 0.59–2.28 0.671
Third 1.22 0.57–2.62 0.606 1.25 0.58–2.67 0.570 1.24 0.58–2.66 0.575
Fourth 1.19 0.53–2.67 0.668 1.25 0.56–2.79 0.587 1.21 0.54–2.71 0.641
Fifth (the highest) 1.54 0.65–3.66 0.329 1.55 0.65–3.66 0.321 1.56 0.66–3.69 0.313

Health insurance 
(missing = 8)

Employed 1.00 - - 1.00 - - 1.00 - -
Self-employed 0.89 0.51–1.54 0.665 0.93 0.54–1.61 0.793 0.91 0.52–1.57 0.729
Medical Aid 1.26 0.57–2.80 0.574 1.21 0.54–2.68 0.648 1.26 0.57–2.80 0.571

CCI score* 0 1.00 - - 1.00 - - 1.00 - -
1 1.82 1.01–2.37 0.047 1.88 1.05–3.37 0.035 1.87 1.04–3.37 0.035
≥ 2 2.72 1.39–5.34 0.004 2.81 1.44–5.49 0.003 2.77 1.42–5.40 0.003

Subjective 
health† (miss-
ing = 44)

Poor 1.00 - - 1.00 - - 1.00 - -
Moderate 0.71 0.41–1.21 0.209 0.70 0.41–1.19 0.190 0.72 0.42–1.22 0.220
Good 0.67 0.34–1.33 0.254 0.64 0.32–1.28 0.205 0.65 0.33–1.30 0.221

Primary care  
attributes that 
patients expe-
rience

Comprehensive-
ness†

No RD 1.00 - - - - - - - -
Poor 1.35 0.49–3.70 0.563 - - - - - -
Moderate 0.63 0.22–1.78 0.382 - - - - - -
Good 0.47 0.26–0.84 0.011 - - - - - -

Coordination† No RD - - - 1.00 - - - - -
Poor - - - 0.55 0.30–1.00 0.050 - - -
Moderate - - - 0.27 0.06–1.19 0.083 - - -
Good - - - 0.80 0.37–1.74 0.574 - - -

Longitudinal rela-
tionship, yr

No RD - - - - - - 1.00
0–5 - - - - - - 0.45 0.22–0.91 0.026
≥ 6 - - - - - - 0.68 0.38–1.24 0.212

P value for the Hosmer-Lemeshow goodness of fit test 0.749 0.332 0.904
Concordance statistic for discriminative ability 0.702 0.697 0.698

Multiple logistic regression analysis. Sample cross-sectional weights were applied.
OR = odds ratio, ED = emergency department, RD = regular doctor, KHP = Korea Health Panel, CI = confidence interval, CCI = Charlson comorbidity index.
*It does not contain scores for diabetes, end organ damage by diabetes, moderate or severe liver disease, and thyroid cancer. †On a five-point Likert scale, two positive (excel-
lent and good) and two negative (poor and very poor) responses were merged into one positive (good) and one negative (poor) responses. 

in comprehensiveness (OR, 0.47; 95% CI, 0.26–0.84; P = 0.010) 
remained associated with a decrease in an experience of ED 
visits (model 4) compared to those not having a RD. However, 
such association was not significant in coordination (model 5). 
Those having a RD whose longitudinal relationship with pa-
tients was 5 years or less (OR, 0.45; 95% CI, 0.22–0.91; P = 0.027) 
remained association with a decrease in an experience of ED 
visits. However, such an association was not significant when 
the longitudinal relationship was 6 years or longer (model 6) 
(Table 6).

DISCUSSION

To the best of our knowledge, this is the first study that analyses 
the association between having a RD and an experience of ED 
visits in Korea. This study has several new findings. First, the over-
all crude prevalence of self-reported diabetes in Korean adults 
was 9.0%. Among these diabetic adults, only 41.0% had a RD. 
Second, even in those diabetic adults who had a RD, based on 
the point of primary care attributes that they experienced from 
their RDs, coordination was poorer than comprehensiveness in 
positive response rate (23.7% vs. 75.4%). Third, among diabetic 
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adults, the higher the education level, the higher the percent-
age of those having a RD. Fourth, among diabetic adults, four 
features of RD were associated with less likely to have an expe-
rience of ED visits within the last year: having a RD (OR, 0.65; 
95% CI, 0.35–0.94), having a RD delivering a good comprehen-
siveness of care (OR, 0.47; 95% CI, 0.26–0.84), having a RD of 
primary care practice (OR, 0.43; 95% CI, 0.22–0.81), and having 
a RD who had a longitudinal relationship with the diabetic adults 
of 5 years or less (OR, 0.45; 95% CI, 0.22–0.91). Fifth, having a RD 
would be better than having a place only as a USC to less likely 
have an experience of ED visits in diabetic adults (OR, 0.52; 95% 
CI, 0.29–0.92) and in the general adult population (OR, 0.71; 95% 
CI, 0.55–0.93) as reported previously (29).
 The 2007 international survey by the Commonwealth Fund 
has reported that the proportion of adults who have a RD is 100% 
in the Netherlands, 89% in the United Kingdom, 88% in Austra-
lia, 92% in Germany, 89% in New Zealand, 84% in Canada, and 
80% in the United States (30). Compared to these countries, the 
proportion of adults who have a RD is extremely low (13.9%) in 
Korea (23). This study showed that, even in adults having dia-
betes as a chronic disease, the percentage of those having a RD 
was very low.
 In addition, Korean patients experience much poorer health 
care coordination than those in other industrialized countries 
(31). Regarding the coordination of care that patients experi-
ence from their RDs, the percent of those who answered posi-
tively is only 34.5% in Korean adults in a previous study (23). In 
our study, it was only 27.1% in Korean diabetic adults. This im-
plies that patients with chronic condition like diabetes may ex-
perience more problems in coordination than the general pop-
ulation. These findings are in sharp contrast with data from oth-
er industrialized countries. In the above 2007 international sur-
vey (30), proportions of adults who reported receiving coordi-
nated care always or often were 70% in Australia, 69% in the Unit-
ed States, 67% in Canada and Germany, 60% in New Zealand, 
58% in the United Kingdom, and 55% in the Netherlands. A 2016 
international survey has reported that the percentages of those 
experienced coordination problem in the past two years were 
30% or less in those countries (except 35% in the United States) 
(32).
 Having a usual place of care may not be equivalent to having 
a RD in terms of benefits. People who report a particular doctor 
as their USC receive more appropriate preventive care. They 
have fewer diagnostic tests and prescriptions with fewer hospi-
talizations and visits to EDs. They are more likely to have more 
accurate diagnoses than those who either have a particular place 
or those who have no place at all as their USC (10). In our study, 
diabetic adults having only a medical institution as a USC with-
out a RD compared to those having a RD rather than those who 
did not have a USC were significantly more likely to have an ex-
perience of ED visits within the last year. This result may imply 

that the Korean health care system needs to adapt and support 
patients in coordinating their health needs across multiple spe-
cialist services they may rely on to ensure good continuity of 
care, instead of encouraging further diagnosis and utilization of 
the large hospital sector (33).
 Implementation of policy to encourage patients to use their 
designated primary care providers can improve the level of ad-
herence to provider among patients. Higher levels of patient 
adherence are associated with fewer ED visits and hospitaliza-
tions (34). An ED visits may be a marker for limited access to 
primary medical care, particularly among those with ACSCs 
like diabetes. Patients who have regular PCPs are less likely to 
report having their last contact with a doctor in an ED than those 
without a regular PCP (2.5% compared to 14.3%) (15). Certain 
characteristics of primary care (e.g., lack of a regular physician, 
unmet needs for healthcare, poor continuity of care, and per-
ceived lack of rapid access to care) are associated with increased 
likelihood of making an ED visit (35).
 It has been reported that physician availability at the primary 
care clinic during weekends can decrease ED use (35). In addi-
tion, patients from clinics offering a larger range of procedures 
on site have lower ED use (35). Greater comprehensiveness of 
care by family physicians can predict less use of ED (36). These 
results are consistent with our results showing that RDs who 
worked at primary care clinics or whose care was good in com-
prehensiveness made their adult patients with diabetes less like-
ly to have an experience of ED visits within the last year.
 Diabetes outcomes provide a rudimentary but useful lens to 
analyze the performance of a primary care system. It was esti-
mated that at least 63% of adults with diabetes used primary 
care settings as a USC in this study. Therefore, quality of these 
services is paramount in optimal disease management. One of 
the main strategies to improve quality in primary care is by pro-
moting patient enrolment with a PCP and establishing inter-pro-
fessional team-based service delivery such as the Family Medi-
cine Group (FMG) model in Quebec, Canada. The FMG model 
produced reductions in weekly rate of avoidable visits of diabet-
ic patients. After 9 years of reform implementation, there were 
statistically significant decrease of 2.12 and 2.25 ED visits per 
10,000 diabetic patients per week to treat acute diabetes-related 
complications in urban and rural areas, respectively (37).
 In this study, CCI was inferred as a major potential confound-
er to conceal a statistical significance in the inverse relationship 
between having a RD and experience of ED visits in bivariate 
analysis, because having a high CCI score (≥ 2) showed a posi-
tive association with having a RD, but revealed to have a high 
OR (OR, 2.74; 95% CI, 1.41–5.34; P = 0.003) (vs. CCI score = 0) 
for having an experience of ED visits in multivariate analysis. 
This study implies that the first 5 years of longitudinal doctor-
patient relationship can be more important than the years af-
terward to decrease avoidable ED visits in adult patients with 
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diabetes, because it is expected that RDs are likely to provide 
health education and behavior counselling effectively during 
the initial stage of disease.
 Our study has some limitations. First, the causal relationship 
between having a RD and an experience of ED visits could not 
be inferred from our study results because this study had a cross-
sectional design. In the future, if data regarding a RD are aggre-
gated more than 2 waves repeatedly, a longitudinal analysis can 
be performed to find the effect of having a RD on various health 
outcomes including an experience of ED visits. Second, CCI 
scores calculated and used to control health status in this study 
might have unavoidable bias because the KHP survey data only 
had simple 3-digit diagnostic codes (the first digit was alphabet 
while the second and third digits were numeric), although it 
was compatible to the ICD-10 coding system. To compensate 
this weakness, SRH was added as another health status variable. 
SRH is consistent with objective health status. It can serve as a 
global measure of health status in the general population (38). 
Third, there might be reliability problems in the diagnosis of di-
abetes because it was made by participants’ self-reports with-
out differentiating type 2 from type 1 diabetes. However, self-re-
ported diabetes was high in accuracy in adult populations. It is 
an accurate measure for the prevalence of diabetes. It has spec-
ificity of 84%–97% and sensitivity of 55%–80%. It is > 92% reli-
able over time (39).
 In summary, among Korean adults with diabetes, the per-
centage of those having a RD was very low. After adjusting for 
health status, having a RD was positively associated with edu-
cation duration. Even in those having a RD, coordination of care 
they experienced from their RDs was very poor. Among Korean 
adults with diabetes, those having a RD, especially those patients 
whose RD worked at a primary care clinic or delivered good com-
prehensiveness of care were less likely to have an experience of 
ED visits within the last year.
 In conclusion, health care policies that promote having a RD 
(rather than having a usual medical institution of care) who de-
livers high-quality primary care could decrease unnecessary 
experiences of ED visits by Korean adults with diabetes. This 
can partly reduce ED overcrowding in Korea. 
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