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Background: We evaluated the disease profile and clinical management, including the status of both glycemic control and com-
plications, in patients with diabetes who were transferred to referral hospitals in Korea.

Methods: Patients referred to 20 referral hospitals in Gyeongsangnam/Gyeongsangbuk-do and Jeollanam/Jeollabuk-do with at
least a 1-year history of diabetes between January and June 2011 were retrospectively reviewed using medical records, laboratory
tests, and questionnaires.

Results: A total of 654 patients were enrolled in the study. In total, 437 patients (67%) were transferred from clinics and 197 (30%)
patients were transferred from hospitals. A total of 279 patients (43%) visited higher medical institutions without a written medi-
cal request. The main reason for the referral was glycemic control in 433 patients (66%). Seventy-three patients (11%) had received
more than one session of diabetic education. Only 177 patients (27%) had been routinely self-monitoring blood glucose, and 146
patients (22%) were monitoring hemoglobin Alc. In addition, proper evaluations for diabetic complications were performed for
74 patients (11%). The most common complication was neuropathy (32%) followed by nephropathy (31%). In total, 538 patients
(82%) had been taking oral hypoglycemic agents. A relatively large number of patients (44%) had been taking antihypertensive
medications.

Conclusion: We investigated the clinical characteristics of diabetic patients and identified specific problems in diabetic man-
agement prior to the transfer. We also found several problems in the medical system, which were divided into three medical in-
stitutions having different roles in Korea. Our findings suggested that the relationships among medical institutions have to be
improved, particularly for diabetes.
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INTRODUCTION

Diabetes mellitus (DM) is a prevalent and serious global health
problem. The number of patients with diabetes worldwide is
expected to increase by 11.4% from 366 million in 2011 to 552
million by 2030, affecting one in 10 adults [1]. In particular, the

number of people affected in the Asia-Pacific area is expected
to increase to 136 million by 2025, and the same trend is ex-
pected in Korea [2,3]. The prevalence of diabetes in Korea has
increased 6- to 7-fold from 1.5% to 9.9% over the past 40 years
[3,4]. The increased prevalence is most likely attributable to
rapid economic development, improved living standards, an
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aging population, and a Westernized lifestyle [2,5].

The global increase in the prevalence of diabetes will inevi-
tably result in increases in the prevalence of diabetic microvas-
cular and macrovascular diseases and, consequently, signifi-
cantly higher healthcare expenditures [6]. In Korea, diabetes
and its complications have become major causes of mortality.
The mortality rate of diabetes has doubled from 17.2 per
100,000 persons in 1995 to 24.2 per 100,000 persons in 2005
[4,7]. Although diabetes-related mortality has decreased from
25.1 per 100,000 persons in 2002 to 19.6 per 100,000 persons
in 2009, it increased to 21.5 per 100,000 persons in 2011, and
diabetes is the fifth leading cause of death in Korea [7]. The
rate of death among patients with diabetes is approximately
twice the rate among persons without diabetes, and most of
the causes of death are complications related to diabetes [8].
Despite the seriousness of diabetic complications, 30% to 70%
of patients receive inadequate care and only 40% achieve opti-
mal control, which is defined as a hemoglobin Alc (HbAlc)
level <7% in Korea [9,10]. The serious outcomes in patients
with diabetes have prompted the need for more aggressive ef-
forts to provide optimal monitoring and care.

Medical institutions in Korea are divided into clinics (pri-
mary centers), secondary hospitals, and tertiary hospitals. The
clinic as a primary healthcare system is the first line of care for
a number of common diseases and serves the basic medical
needs of the population, while secondary and tertiary hospitals
have roles in treating patients with more severe diseases. Thus,
the clinic is considered as an institution mainly for treating
outpatients, while the hospital provides mostly inpatient care.
There are no restrictions on the use of health care services at
each medical institution, but a medical treatment request is re-
quired to receive medical insurance benefits in tertiary medical
institutions. Additional costs and burden rates are also applied
to patients when visiting higher medical institutions to encour-
age the use of step-by-step medical services. In this system, co-
operation with each institution type is particularly important
with regard to all diseases, including DM. However, the present
imbalance of supply and demand among these institutions has
resulted in the ineffective use of healthcare resources and a
lower quality of medical care. Thus, we analyzed the clinical
characteristics and current medical patterns of patients with
diabetes in referral hospitals and discuss several problems in
the Korean medical system.
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METHODS

Materials

Patients referred to 20 referral hospitals in Gyeongsangnam/
Gyeongsangbuk-do and Jeollanam/Jeollabuk-do with at least
a 1-year history of DM between January and June 2011 were
reviewed retrospectively using medical records, laboratory
tests, and questionnaires. Fifty consecutive patients from each
referral hospital were selected for analysis. Patients who were
evaluated incompletely after referral, referred from another
tertiary hospital, or referred without proper diagnostic evalua-
tions performed at the previous hospital were excluded from
the study.

Treatments given and the clinical histories of the patients
were analyzed using questionnaires. In addition, the presence
of diabetic complications or comorbidities was determined us-
ing medical records and the results of the laboratory tests from
the visit. When assessing macrovascular complications, coro-
nary artery disease (CAD) was defined as angina pectoris and
myocardial infarction and was diagnosed based on medical re-
cords or coronary angiography, while stroke was defined based
only on medical records. Peripheral artery disease (PAD) was
diagnosed using ultrasound or computed tomography angiog-
raphy. When assessing microvascular complications, retinopa-
thy was diagnosed using fundus photography or ophthalmos-
copy, and nephropathy was defined as the presence of micro-
albuminuria or macroalbuminuria. The reference ranges of
the urinary albumin-to-creatinine ratio (ACR) (with albumin
measured in milligrams and creatinine measured in grams)
used to define microalbuminuria and macroalbuminuria were
30 to 300 pig/mg and >300 pg/mg in random urine samples, re-
spectively. The estimated glomerular filtration rate (¢GFR) was
calculated using the Modification of Diet in Renal Disease cal-
culation: 186 xserum creatinine (mg/dL)™""**xage ***x0.742
(if female) [11]. In addition, diabetic neuropathy was deter-
mined based on symptoms and signs evaluated by physicians
or medication history related to diabetic neuropathy.

The study was approved by the local ethics committees of
each hospital.

Statistical analysis

All results are presented as the mean +standard deviation for
normally distributed values, as the median (interquartile
range) for nonparametric values, or as percentages. Data were
entered and analyzed using SPSS version 17.0 (SPSS Inc., Chi-

389



Oh MY, et al.

dmj

cago, IL, USA). In all analyses, P<0.05 indicated statistical sig-
nificance.

RESULTS

Patient characteristics

A total of 654 consecutive patients (332 males and 322 females;
mean age, 59.1+18.3 years) were enrolled for analysis. The
mean duration from diagnosis of DM was 8.9+7.7 years. Oth-
er clinical characteristics were as follows: body mass index,
24.1%3.5 kg/m? systolic blood pressure, 129.9+17.4 mm Hg;
diastolic blood pressure, 77.3+11.1 mm Hg; total cholesterol,
184.0+44.4 mg/dL; triglycerides, 125.5 mg/dL (range, 87.0 to
182.0 mg/dL); high density lipoprotein cholesterol, 47.9+13.7
mg/dL; low density lipoprotein cholesterol, 111.0+38.2 mg/dL;
high-sensitivity C-reactive protein, 0.15 mg/dL (range, 0.06 to

Table 1. Clinical characteristics of the study subjects

Characteristic Value

Age, yr 59.1+18.3
Sex, male/female 332/322
Duration of diabetes, yr 8.9+7.7
Type 2 diabetes, yes/respondent 615/632(97.3)
Smoking, yes/respondent 185/540 (34.3)
Alcohol, yes/respondent 115/529 (21.7)
Family history of diabetes, yes/respondent 186/477 (39.0)
BMI, kg/m’ 24.1+3.5
SBP, mm Hg 129.9+17.4
DBP, mm Hg 77.3+11.1
Total cholesterol, mg/dL 184.0+44.4
Triglycerides, mg/dL 125.5 (87.0-182.0)
HDL-C, mg/dL 47.9+137
LDL-C, mg/dL 111.0+£38.2
hs-CRP, mg/dL 0.15 (0.06-0.73)
HbAlc, % 8.8+2.3
Serum creatinine, mg/dL 1.02+0.61
eGFR, mL/min/1.73 m’ 81.8+35.1

ACR, mg/g

21.3 (6.6-91.7)

Values are presented as mean+standard deviation, number (%), or
median (interquartile range).

BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic
blood pressure; HDL-C, high density lipoprotein cholesterol; LDL-C,
low density lipoprotein cholesterol; hsCRP, high-sensitivity C-reac-
tive protein; HbAlc, hemoglobin Alc; eGFR, estimated glomerular
filtration rate; ACR, albumin-creatinine ratio.
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0.73 mg/dL); HbAlc, 8.8%+2.3%; serum creatinine, 1.02+0.61
mg/dL; eGFR, 81.8+35.1 mL/min/1.73 m* and ACR, 21.3 mg/
g (range, 6.6 to 91.7 mg/g) (Table 1).

Type of higher medical institution visit

Of the 654 patients, 437 (66.8%) were transferred from clinics
and 197 (30.1%) from secondary hospitals. The remaining pa-
tients were referred from public health centers or nursing homes
(Table 2). A total of 482 patients (73.7%) were initially treated on
an outpatient basis, whereas 120 patients (18.3%) and 52 (8.0%)
were initially treated during admission or in the emergency de-
partment, respectively. In total, 279 patients (42.7%) visited a
higher medical institution without a written medical request,
and 347 patients (53.1%) responded that a physician made the
transfer decision (Table 3). The main reasons for referral were
glycemic control in 433 patients (66.2%), management of dia-
betic complications in 88 patients (13.5%), and evaluation of
diabetic complications in 66 patients (10.1%). Other causes in-
cluded comorbidities of DM (6.42%) and patient preference for
place of treatment (1.07%) (Table 4).

Table 2. Previous healthcare experience of the referred patients

Variable No. (%)
Previous medical institution
Clinic 437 (66.8)
Hospital 197 (30.1)
Public health center 18 (2.8)
Nursing home 2(0.3)

Exposure to diabetic education,

yes/no/unknown 73 (11.1)/324 (49.5)/324 (39.4)
SMBG,
yes/no/unknown 177 (27.1)/237 (36.2)/240 (36.7)
HbA1c monitoring,
yes/no/unknown 146 (22.3)/199 (30.4)/309 (47.3)
Examination of diabetic complications
Performed 74 (11.3)
CVD 22(29.7)
Retinopathy 65(87.8)
Nephropathy 51 (68.9)
Neuropathy 24 (32.4)
Not performed 295 (45.1)
No recommendation 251 (38.4)
Not performed despite the 44 (6.7)
recommendation
Unknown 285 (43.6)

SMBG, self-monitoring blood glucose; HbAlc, hemoglobin Alc;
CVD, cardiovascular disease.
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Table 3. Form of transfer

Variable No. of patient (%)
Visited from
Outpatient clinic 482 (73.7)
Hospitalization 120 (18.3)
Emergency room 52(8.0)
Had a written medical request
Yes 375 (57.3)
No 279 (42.7)
Transfer-related judgment made by
Physician 347 (53.1)
Patient 278 (42.5)
Unknown 29 (4.4)

Table 4. Purpose of visit to a higher medical institution

Purpose No. of patient (%)

Glycemic control 433 (66.2)

Evaluation of complication 66 (10.1)

Treatment of complication 88 (13.5)

Others 63(9.6)
Other combined diseases 42 (6.42)
Treatment by a specialist 11 (1.68)
Demand by the patient 3(0.46)
Accessibility 7(1.07)

Did not know why 4(0.6)

Status of previous diabetic management

Of the total patients enrolled in the study, only 73 (11.1%) had
experience with more than one session of diabetic education,
and the rest had never experienced education or did not know.
Only 177 patients (27.1%) had been routinely using self-moni-
toring blood glucose (SMBG), and 146 patients (22.3%) had
been monitoring HbAlc according to a disjunctive yes/no
question (Table 2). Only 74 patients (11.3%) had undergone
proper evaluation of diabetic complications according to the
questionnaires; 251 patients (38.4%) had not been advised to
undergo assessment, and 44 patients (6.7%) had rejected as-
sessment despite their physician’s recommendation. Thus,
many of the patients had not been tested for complications of
DM (45.1%) or did not know whether they had been evaluated
(43.6%). Some patients who had been evaluated did not know
whether they had complications. In patients who had been ex-
amined for diabetic complications, the most common exami-
nation performed was testing for retinopathy (65 patients,
87.8%), and diabetic complications were categorized as cardio-
vascular disease, retinopathy, nephropathy, and neuropathy
(Table 2).
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Fig. 1. Prevalence of diabetic complications in referred pa-
tients. The prevalence of macrovascular complications, includ-
ing coronary artery disease (CAD), stroke, and peripheral ar-
tery disease (PAD), was lower than that of microvascular
complications, including diabetic retinopathy, nephropathy,
and neuropathy.

Microvascular complications were more common than mac-
rovascular complications: neuropathy (153 patients, 32.2%), ne-
phropathy (153 patients, 30.5%), followed by retinopathy (112
patients, 26.5%). As expected, the prevalence of CAD, which is
classified as a macrovascular disease, was highest (45 patients,
11%), followed by stroke (36 patients, 9.7%) and PAD (26 pa-
tients, 6.6%) (Fig. 1).

Of 654 patients, 538 patients (82.3%) had been using oral hy-
poglycemic agents, and information regarding medication was
obtained for 385 patients (71.6%). Sulfonylurea (291 patients,
75.6%) and metformin (271 patients, 71.2%) were the most fre-
quently used drugs, and thiazolidinedione (34 patients, 8.8%)
was the least frequently used. A total of 122 patients (18.7%) re-
plied that they had injected insulin, and only 107 of these pa-
tients (87.7%) knew the type of insulin that they had used. A
relatively large number of patients (285 patients, 43.6%) had
been taking antihypertensive medication, and approximately
half of the patients (149 patients, 69.3%) were using an angio-
tensin receptor blocker. Few patients had been using lipid-low-
ering agents, such as statins (124 patients, 19%) or fibrate (10
patients, 1.5%). In addition, some patients (179 patients, 27.4%)
had been taking antiplatelet medications (Table 5).

DISCUSSION

The awareness rate of diabetes in Korea increased from 44.1%
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Table 5. Status of medical management for diabetes

Status No. of patient (%)

Glycemic control
OHA use, yes/no/unknown
Known medication information

538 (82.3)/99 (15.1)/17 (2.6)
385/538 (71.6)

Sulfonylurea 291/385 (75.6)
Metformin 271/385(71.2)
AGI 81/385 (21.0)
DPP-4 inhibitor 41/385 (10.6)
Thiazolidinedione 34/385 (8.8)
Insulin use, yes/no/unknown 122 (18.7)/495 (75.7)/37 (5.6)

Known medication information 107/122 (87.7)
Basal insulin 71/107 (7.1)
Mixed insulin 27/107 (25.2)
Intensified insulin 14/107 (13.1)

Diabetic complication treatment

HTN treatment, yes/no/unknown 285 (43.6)/337 (51.5)/32 (4.9)

Known medication information 215/285 (75.4)
ARB 117/215 (54.4)
ACEi 32/215(14.9)
Calcium channel blocker 94/215 (43.7)
Diuretics 60/215 (27.9)
( Blocker 49/215 (22.8)
Others 19/215 (8.8)

Dyslipidemia treatment
Statin, yes/no/unknown
Fibrate, yes/no/unknown

124 (19.0)/412 (63.0)/118 (18.0)
10 (1.5)/511 (78.1)/133 (20.3)

Antiplatelet use, yes/no/unknown 179 (27.4)/395 (60.4)/80 (12.2)
Known medication information 151/179 (84.4)

OHA, oral hypoglycemic agent; AGI, alpha-glucosidase inhibitor;
DPP-4, dipeptidyl peptidase-4; HTN, hypertension; ARB, angiotensin
II receptor blocker; ACEi, angiotensin-converting enzyme inhibitor.

in 1998 to 57.4% in 2007, as universal health screening has be-
come the norm and diabetes in Korea has evolved into an in-
creasingly developed form [9]. More emphasis should be placed
on the education and management of patients with diabetes
due to its chronic nature with various complications. However,
in this study, based mainly on a survey, a small number of pa-
tients had been exposed to diabetic education, and the rate of
exposure to diabetes education at a previous medical institu-
tion was low (11.1%). In addition, a small proportion of pa-
tients were monitored using SMBG and HbAlc (27.1% and
22.3%, respectively), and some patients who were diagnosed
with diabetic complications or recommended to undergo eval-
uation of complications did not receive proper treatment or
testing. Only 38% of patients were aware of the need to be eval-
uated for diabetic complications, and actual testing was per-
formed in only 11% of patients. A similar investigation showed
similar results: 34.9% of enrolled patients had been checking
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SMBG, 39.4% had exposure to diabetic education, and basic
evaluation of diabetes was performed in less than 10% of cases
[12]. In another questionnaire survey in Korea, the propor-
tions of patients that replied “yes” to the question, “do you have
organized management of diabetes?” in each age group were
low: 10% in their 40's, 20% in their 50’s, and 23% in their 60’
or older [13]. In addition, in terms of patients with controlled
diabetes, 57% were attending tertiary hospitals, compared to
37% of patients who attended primary centers [13]. This find-
ing suggests that the diagnosis and management of diabetes in
Korea is concentrated in tertiary hospitals, unlike other devel-
oped countries, and suggests that primary medical institutions
have difficulty in diagnosis, management, and education of
DM and diabetic complications. In terms of the prevalence of
diabetic complications, one nationwide survey on the current
status of glycemic control and complications of diabetic pa-
tients visiting tertiary hospitals in Korea in 2006 reported simi-
lar or slightly higher prevalence rates of microvascular compli-
cations (44.6% in neuropathy, 38.3% in retinopathy, 30.4% in
nephropathy) and lower prevalence rates of macrovascular
complications (8.7% in CAD, 6.7% in cerebral vascular disease,
3.0% in PAD) compared with the present study [10]. In fact,
despite the relatively large proportion of patients with macro-
vascular (6% to 11%) and microvascular (27% to 32%) compli-
cations, which are well-known chronic complications of diabe-
tes, most patients do not receive treatment. This causes a rapid
increase in disease burden despite early diagnosis. In this study,
43% of the transferred patients decided to visit higher medical
institutions by themselves, and 60.4% did not have letters of
medical request from previous medical institutions. In addi-
tion, the main reason for visiting a higher medical institution,
such as a university hospital, is to control blood glucose or to
evaluate complications related to diabetes, which could be ac-
complished at clinics. This is an example of the poor relation-
ship among medical institutions, which are divided into three
different roles in Korea.

Providing quality services to enhance the level of public
health is a national goal. An appropriate scale and function of
each medical institution is required to reach this goal. Howev-
er, the Korean healthcare system does not share functions or
roles among institutions, and it induces duplication of treat-
ments and direct competition among institutions. That is, the
role of the clinic as the keeper of national health care has de-
clined, which causes ineflicient use of time and energy as well
as an overburden of medical costs. Thus, redefining the role of
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the medical institution is required to ensure the sustainability
of the healthcare system.

This study had limitations in that it was not a case-con-
trolled study but rather a simple survey. Thus, we have a strate-
gy to compare data obtained from a single tertiary hospital
with other data obtained from other hospitals among our re-
search groups, but unfortunately, it was not analyzed at this
time. However, it was meaningful to investigate the clinical
characteristics and medical status of diabetic patients referred
to referral hospitals in Gyeongsangnam/Gyeongsangbuk-do
and Jeollanam/Jeollabuk-do, although it was not designed well.
In addition, we found similar prevalence rates of diabetic com-
plications compared with another study based on a nationwide
survey performed only in tertiary hospitals, and similar prob-
lems of diabetic management have been described in many
previous studies.

Strict treatment of diabetes at an early stage is important to
prevent chronic complications. However, when we investigat-
ed the clinical characteristics and medical status of diabetic pa-
tients, we identified some problems in diabetes management,
such as diagnosis, evaluation of complications, education, and
treatment before transfer, and we concluded that the relation-
ships among medical institutions must be improved with a re-
definition of the roles of medical institutions, particularly for
diabetes.
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