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Background: Data regarding the prescription status of individuals with diabetes are limited. This study was an analysis of partic-
ipants from the relationship between cardiovascular disease and brachial-ankle pulse wave velocity in patients with type 2 diabe-
tes (REBOUND) Study, which was a prospective multicenter cohort study recruited from eight general hospitals in Busan, Ko-
rea. We performed this study to investigate the current status of prescription in Korean type 2 diabetic patients.
Methods: Type 2 diabetic patients aged 30 years or more were recruited and data were collected for demographics, medical his-
tory, medications, blood pressure, and laboratory tests. 
Results: Three thousands and fifty-eight type 2 diabetic patients were recruited. Mean age, duration of diabetes, and HbA1c were 
59 years, 7.6 years, and 7.2%, respectively. Prevalence of hypertension was 66%. Overall, 7.3% of patients were treated with diet 
and exercise only, 68.2% with oral hypoglycemic agents (OHAs) only, 5.3% with insulin only, and 19.2% with both insulin and 
OHA. The percentage of patients using antihypertensive, antidyslipidemic, antiplatelet agents was similar as about 60%. The 
prevalence of statins and aspirin users was 52% and 32%, respectively. 
Conclusion: In our study, two thirds of type 2 diabetic patients were treated with OHA only, and one fifth with insulin plus 
OHA, and 5% with insulin only. More than half of the patients were using each of antihypertensive, antidyslipidemic, or anti-
platelet agents. About a half of the patients were treated with statins and one third were treated with aspirin.
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INTRODUCTION

Diabetes is a disease whose prevalence is increasing exponen-
tially worldwide, causing serious socioeconomic and health is-
sues. The prevalence of diabetes in those aged 30 years or more 

in Korea was merely 1.5% according to a cohort study in 1971, 
but the prevalence increased to 7.2% by a cohort study in Yon-
chon County in 1993, and again to 8.9% as reported by the 
National Health and Nutrient Survey in 2001 [1,2]. Despite 
taking into account the regional difference or the change of 
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standard diagnostic criteria of diabetes, the prevalence in-
creased by ~5-fold during the previous 30 years. In addition, 
diabetic complications including cardiovascular diseases 
(CVDs), blindness, end-stage renal disease, lower limb ampu-
tation, etc., have constantly increased, leading to higher medi-
cal expenses, hospitalization, and even death [1,2].
  Uncertainties regarding the benefits of intensive glycemic 
control on macrovascular complications from results of a series 
of recent large scale research have changed from the original 
strategy, concentrating on aggressive glucose control, to new 
strategy, considering the individual patient characteristics such 
as age and comorbidities [3,4]. The treatment protocols for type 
2 diabetes continue to become complicated, following the de-
velopment of new pharmacologic agents. The Korean Diabetes 
Association have been establishing a clinical practice guidelines 
for type 2 diabetes ever since 1990, which have been revised for 
the fourth time in 2011 [5], and the insurance payment guide-
lines for antidiabetic drugs were newly announced in July 2011. 
Prescription patterns of clinicians is predicted to change im-
mensely depending on the revision of treatment guidelines for 
diabetes and insurance guidelines for antidiabetic drugs. How-
ever, clinical data regarding the current status of prescription in 
type 2 diabetic patients remains rare [6].
  The relationship between cardiovascular disease and brachi-
al-ankle pulse wave velocity in patients with type 2 diabetes 
(REBOUND) is a study comparing and analyzing the differ-
ences in the prevalence of CVDs according to the brachial-an-
kle pulse wave velocity, of type 2 diabetic patients aged 30 years 
or more from eight general hospitals in Busan. Here, we have 
investigated the current status of prescription in type 2 diabetic 
patients that are being treated in general hospitals in Busan by 
analyzing the data from the first visit of the REBOUND study.
 
METHODS

Patients
Type 2 diabetic patients aged 30 years or more who were un-
dergoing treatment at the division of Endocrinology and Me-
tabolism in eight general hospitals in Busan (Bong Seng Hos-
pital, Busan St. Mary’s Hospital, Daedong Hospital, Ilsin Hos-
pital, Inje University Busan Paik Hospital, Maryknoll Hospital, 
Moonhwa Hospital, and Pusan National University Hospital) 
were recruited from June 2008 to December 2010. Those who 
absolutely required insulin treatment and had medical history 
of ketoacidosis were excluded. The study protocol was ap-

proved by the Institutional Review Boards of each hospital and 
written informed consent was obtained from all participants.

Data collection and laboratory tests
Age, sex, duration of diabetes, smoking history, medical histo-
ry, and current medical status were investigated through inter-
views and medical records. The patients were divided into 
current smokers and nonsmokers according to their smoking 
history. Medical history of retinopathy and CVD was investi-
gated.
  Treatment modalities of diabetes, the number of classes and 
combination types of antihyperglycemic, antihypertensive, 
antidyslipidemic, and antiplatelet agents were investigated. 
Treatment modalities of diabetes were divided into diet only, 
oral hypoglycemic agents (OHAs) alone, insulin alone, and a 
combination of insulin and OHA. As for the OHA alone 
group, patients were divided into four groups according to the 
number of OHA classes, and were further divided according 
to combination types of OHA classes within each group. The 
patients in both insulin and OHA group were also investigated 
in the same way after dividing into three groups. 
  Height, weight, and waist circumference of the patients 
were measured, and diastolic blood pressure (DBP) and sys-
tolic blood pressures (SBP) were measured at a stable state. 
The waist circumference was measured from the middle point 
between the lower line of bottom rib and upper line of the iliac 
crest. Their body mass index (BMI) was calculated by dividing 
weight in kilograms by the height in square meters. The an-
thropometric measurement of the patients was done using 
standardized instruments with their coat and shoes off and the 
blood pressure was measured using a standardized automated 
sphygmomanometer. Obesity was defined as BMI ≥25 kg/m2, 
and hypertension was defined as SBP of at least 140 mm Hg or 
DBP of at least 80 mm Hg, or use of antihypertensive medica-
tions.
  The subjects were fasted for at least 8 hours before measur-
ing their fasting glucose level, hemoglobin A1c (HbA1c), se-
rum lipid, serum insulin, C-peptide, high-sensitivity C-reac-
tive protein, aspartate aminotransferase, alanine aminotrans-
ferase, γ-glutamyl transferase, serum and urine creatinine, and 
urine microalbumin. If there were no measured low density li-
poprotein (LDL-C) value available, an estimated value (LDL-
C=total cholesterol–[triglycerides/5]–HDL-C) was used for 
patients with triglyceride <4.5 mmol/L, while the value of 
those with triglyceride level ≥4.5 mmol/L was handled as a 
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‘missing value’ [7].
  The glomerular filtration rate (GFR) was calculated by us-
ing the modification of diet in renal disease (MDRD) formula.
  The MDRD fomula: GFR (mL/min/1.73 m2)=175×serum 
Cr (mg/dL)-1.154×age (year-old)-0.203×1.212 (if patient is black) 
×0.742 (if female).
  The microalbuminuria index was obtained from the ratio of 
microalbuminuria level (μg) and urine creatinine level (μg) of 
the spot urine sample. The prevalence of retinopathy, and 
CVD was investigated based on medical history. Microalbu-
minuria and overt proteinuria were defined as random urine 
albumin creatinine ratio between 30 and 300 μg/mr Cr, and 
above 300 μg/mg Cr, respectively. Chronic kidney disease was 
defined as GFR less than 60 mL/min/1.73 m2.

Statistical analysis
Continuous variables are expressed as median values (inter-
quartile range), while stochastic variables are expressed as 
numbers and percentages. Patient data entry and arrangement 
were performed using Microsoft Access version 2007 (Micro-
soft, St. Redmond, WA, USA). Student t-test wase used for 
continuous variables and either Fisher exact test or chi-square 
test for categoric variables. All statistical analyses were per-
formed using R statistics software version 3.0.0 (R Develop-
ment Core Team, Vienna, Austria) [8]. A P<0.05 was consid-
ered statistically significant. The histogram for the diabetes du-
ration revealed that it was not normally distributed, but 
skewed. Thus, we used median value instead of the mean value 
as the representative value of variables.

Table 1. Basal characteristics of study subjects

Characteristic
Overall (n=3,058) Men (n=1,313) Women (n=1,745)

P value
Value Number Value Number Value Number

Age, yr 59 (52–67) 56 (49–65) 62 (54–68) <0.001

BMI, kg/m2 24.7 (22.8–26.9) 75 24.5 (22.7–26.5) 33 25.0 (22.9–27.2) 42 <0.001

Obesity, BMI >25 kg/m2 1,382 (45.2) 543 (41.4) 839 (48.1) <0.001

Waist circumference, cm 89.0 (83-94) 488 89.5 (84–94) 217 88.0 (82–93.5) 271 <0.001

Duration of diabetes, yr 7.6 (3.5–12) 481 7.0 (3.0–11) 220 8.0 (4–13) 261 <0.001

Smoking 652 (22.1) 106 576 (45.5) 47 76 (4.5) 59 <0.001

Presence of retinopathy
   glomerular filtration rate

494 (18.9) 438 200 (18.2) 216 294 (19.3) 222 0.511

   30–60 mL/min/1.73 m2 590 (20.2) 137 223 (17.8) 60 367 (22.0) 77 0.004

   <30 mL/min/1.73 m2 58 (2.0) 19 (1.5) 39 (2.3)

Proteinuria

   Microalbuminuria 637 (23.1) 306 309 (26.0) 123 328 (21.0) 183 0.003

   Overt proteinuria 213 (7.0) 99 (7.5) 114 (6.5)

Presence of CVD 173 (6.5) 406 61 (5.5) 201 112 (7.3) 205 0.067

FPG, mmol/L 7.4 (6.3–9.1) 301 7.7 (6.5–9.3) 161 7.2 (6.2–8.8) 140 <0.001

Hemoglobin A1c, % 7.2 (6.5–8.3) 60 7.2 (6.5–8.4) 30 7.2 (6.5–8.3) 30 0.344

Hypertension 2,011 (65.8) 801 (64.4) 1,134 (66.8) 0.191

SBP, mm Hg 129 (118–139) 74 129 (119–139) 31 128 (117–138) 43 0.289

DBP, mm Hg 79 (71–85) 80 (73–86) 77 (70–82) <0.001

Total cholesterol, mmol/L 4.4 (3.8–5.1) 73 4.3 (3.7–5.1) 40 4.4 (3.8–5.2) 33 <0.001

LDL-C, mmol/L 2.4 (1.9–3.0) 142 2.4 (1.8–3.0) 57 2.4 (1.9–3.0) 85 0.022

HDL-C, mmol/L 1.2 (1.0–1.4) 140 1.2 (1.0–1.4) 58 1.2 (1.1–1.5) 82 <0.001

Triglyceride, mmol/L 1.4 (1.0–2.0) 84 1.4 (1.0–2.1) 41 1.4 (1.0–1.9) 43 <0.001

Values are presented as median (interquartile range) or number (%).
BMI, body mass index; CVD, cardiovascular diseases; FPG, fasting plasma sugar; SBP, systolic blood pressure; DBP, diastolic blood pressure; 
LDL-C, low density lipoprotein cholesterol; HDL-C, high density lipoprotein cholesterol.
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RESULTS

Clinical and laboratory characteristics of the study 
population 
Table 1 shows the basal characteristic of the study population. 
In this analysis, 3,058 patients were included, and 57% (1,745 
patients) of them were women. The median age was 59 years; 
56 years in men and 62 years in women, showing that women 
were older. The median BMI was 24.7 kg/m2, with 24.5 kg/m2 
in men and 25.0 kg/m2 in women. The prevalence of obesity 
was 45%; 41% in men and 48% in women. The median waist 
circumference was 89.5 cm in men and 88.0 cm in women. The 
median diabetes duration was 7.6 years; 7.0 years in men, and 
8.0 years in women, showing that women had slight longer 
disease duration. 19% (494), 23% (637), 7% (213), 22% (648), 
and 6.5% (173 patients) had retinopathy, microalbuminuria, 
overt proteinuria, chronic renal diseases, and CVD, respective-
ly. The median HbA1c level was 7.2%, and there was no signifi-
cant difference between men and women. The prevalence of 
hypertension was 66%; 65% in men and 67% in women.

Prescription status of drug therapy for glucose control
Of the patients, 7.3% (222 patients) were treated with diet only, 
68.2% (2,086 patients) with OHA alone, 5.3% (162 patients) 
with insulin alone, and 19.2% (588 patients) with a combina-
tion of insulin and OHA (Table 2). OHA alone therapy was the 
most prevalent, and insulin therapy was used by 24.5% of the 
patients. As for the OHA alone therapy, the proportion of the 

patients in OHA 1, 2, 3, and 4 groups was 19.2% (587 patients), 
33.5% (1,025 patients), 15% (460 patients), and 0.5% (14 pa-
tients), respectively, showing that approximately half of these 
patients were using two OHA (Table 2). As for the combina-
tion therapy of insulin and OHA, the proportion of the pa-
tients in OHA 1, 2, and 3 group was 11.9% (365 patients), 6.1% 
(188 patients), and 1.1% (35 patients), respectively (Table 2).
  Regarding OHA alone therapy, the most frequently used 
OHA class in OHA 1 group was metformin (Met), which com-
prised 76%, followed by sulfonylurea (SU) with 17%, α- 
glucosidase inhibitors (AGI) with 5%, meglitinides with 2%, 
and thiazolidinediones (TZD) with 0.7% (Table 3). Of the pa-
tients in OHA 2 group, Met+SU combination was used most 

Table 2. Prescription status of therapy for diabetes

No. (%)

Diet therapy only 222 (7.3)

OHA alone 2,086 (68.2)

   1 587 (19.2)

   2 1,025 (33.5)

   3 460 (15.0)

   4 14 (0.5)

Insulin alone 162 (5.3)

Insulin and OHA 588 (19.2)

   1 365 (11.9)

   2 188 (6.1)

   3 35 (1.1)

Total 3,058

OHA, oral hypoglycemic agent.

Table 3. Prescription status of therapy for diabetes in patient 
using oral hypoglycemic agent only

No. of OHA Combinations No. (%)

Single
   (n=587)

Met 446 (76.0)

SU 98 (16.7)

AGI 27 (4.6)

Glinide 12 (2.0)

TZD 4 (0.7)

Double
   (n=1,025)

Met SU 438 (42.7)

DPP4I 249 (24.3)

TZD 139 (13.6)

AGI 37 (3.6)

Glinide 18 (1.8)

GLP-1 analogue 6 (0.6)

SU AGI 59 (5.8)

TZD 50 (4.9)

DPP4I 20 (2.0)

etc. 9 (0.9)

Triple
   (n=460)

Met SU TZD 185 (40.2)

AGI 183 (39.8)

DPP4I 53 (11.5)

Glinide 7 (1.5)

etc. 13 (2.8)

SU TZD AGI 10 (2.2)

etc. 6 (1.3)

etc. 3 (0.7)

OHA, oral hypoglycemic agent; Met, metformin; SU, sulfonylurea; 
AGI, α-glucosidase inhibitor; GLP-1, glucagon-like peptide-1; Glinide,  
meglitinide; TZD, thiazolidinedione; DPP4I, dipeptidyl peptidase 4 
inhibitor.
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frequently (43%), followed by Met+dipeptidyl peptidase 4 in-
hibitors (DPP4I), Met+TZD, SU+AGI, and SU+TZD combi-
nation, which comprised 24%, 14%, 6%, and 5%, respectively 
(Table 3). Of the patients in OHA 3 group, both Met+SU+TZD 
and Met+SU+AGI combination was similarly prevalent, as 
40% (Table 3). Met was being used by 90% of the patients us-
ing OHA alone therapy as single or combination therapy.
  Regarding combination therapy of insulin and OHA, most 
patients were in OHA 1 or 2 groups. Of the patients in insulin 
and OHA 1 group, Met was used most frequently by 56%, fol-
lowed by AGI, meglitinide, and SU, which comprised 27%, 
10%, and 7%, respectively. Of the patients in insulin and OHA 
2 group, the most popular combination was Met+SU by 29%, 
followed by Met+meglitinide, Met+AGI, Met and DPP4I, SU 
and AGI combination, by 20%, 18%, 10%, and 9%, respectively 
(Table 4). Finally, of the patients in insulin and OHA 3 group, 
Met+SU+AGI combination was used most frequently by 

45.7%, followed by Met+SU+TZD and Met+SU+DPP4I com-
bination, each was used by 11% (Table 4).

Prescription status of antihypertensive, antidyslipidemic, 
and antiplatelet agents
Of the patients, 15% were not treated with any of antihyperten-
sive, antidyslipidemic, or antiplatelet agents, 8% were treated 
with each of three agents only, 10% with both antihypertensive 
and antidyslipidemic agents, 12% with both antihypertensive 
and antiplatelet agents, 12% with both antidyslipidemic and 
antiplatelet agents, and 28% with all three agents (Table 5). The 
proportion of patients using each of antihypertensive, anti-
dyslipidemic, or antiplatelet agents either individually or as a 
combination was 58% to 59%, which was fairly similar.
  Regarding antihypertensive therapy, 48% were treated with 
single class, 30.4% with two classes, 16% with three classes, 5% 
with four classes, 1.2% with five classes, and 0.2% with six 
classes. Of the patients with single class, 62% was using angio-
tensin II receptor blockers (ARBs), which was the most popu-
lar, followed by angiotensin-converting enzyme inhibitors 
(ACEIs), calcium channel blockers (CCBs), diuretics, β-blockers  
(BBs), and α-blockers (ABs), which comprised 13.5%, 13.5%, 
3%, 6.5%, and 1.2%, respectively (Table 6). Of the patients with 
two classes, ARB+CCB combination was used most popularly 
by 48%, followed by ARB+diuretics, ACEI+CCB, ARB+BB, 
CCB+BB, and ACEI+diuretics, which comprised 16%, 9%, 7%, 
6%, and 4%, respectively (Table 6). Finally, CCB+ARB+diuretics 
combination was most popular of the classes group, which was 
used by 23% (Table 6).

Table 5. Prescription status of antihypertensive, antidyslipid-
emic, and antiplatelet agents

No. of class No. (%)

None 456 (14.9)

1 724 (23.7)

   Antihypertensive only 252 (8.2)

   Antidyslipidemic only 231 (7.6)

   Antiplatelet only 241 (7.9)

2 1,029 (33.6)

   Antihypertensive and antidyslipidemic 319 (10.4)

   Antihypertensive and antiplatelet 363 (11.9)

   Antidyslipidemia and antiplatelet 347 (11.3)

3 849 (27.8)

Total 3,058

Table 4. Prescription status of therapy for diabetes in patients 
using insulin and oral hypoglycemic agent

No. of OHA class Combinations No. (%)

Insulin+single
   (n=365)

Met 206 (56.4)

AGI 97 (26.6)

Glinide 35 (9.6)

SU 25 (6.8)

TZD 2 (0.5)

Insulin+double
   (n=188)

Met SU 54 (28.7)

Glinide 38 (20.2)

AGI 34 (18.1)

DPP4I 18 (9.6)

TZD 7 (3.7)

SU AGI 17 (9.0)

TZD 5 (2.7)

DPP4I 4 (2.1)

Glinide 1 (0.5)

etc. 10 (5.3)

Insulin+triple
   (n=35)

Met SU AGI 16 (45.7)

TZD 4 (11.4)

DPP4I 4 (11.4)

Glinide 3 (8.6)

etc. 8 (22.9)

OHA, oral hypoglycemic agent; Met, metformin; AGI, α-glucosidase 
inhibitor; Glinide, meglitinide; SU, sulfonylurea; TZD, thiazolidine-
dione; DPP4I, dipeptidyl peptidase 4 inhibitor.
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  Regarding antidyslipidemic therapy, most patients (88%) 
were treated with single class, 12% with two classes, and 0.1% 
with three classes. Of the patients with single class, statins was 
most popularly used by 89%, followed by fibrates, omega-3 
fatty acid, ezetimibe, and niacin, used by 6%, 4%, 0.6%, and 

0.3%, respectively (Table 7). Of the patients with two classes, 
statins+omega-3 fatty acid, statins+fibrates, statins+ezetimib, 
and statins+niacin combinations were used by 45%, 34%, 17%, 
and 2%, respectively (Table 7). The 52% of the total patients 
were using statins in single or combination.
  Regarding antiplatelet therapy, most patients (86%) were 
treated with single agent, 13% with two agents, and 1% with 
three agents, and 0.1% with four agents. Of the patients with 
single agent, aspirin was used most frequently by 52%, fol-

Table 6. Prescription status of antihypertensive agents

No. of medica-
   tion class Combinations No.(%)

Single
   (n=837)

ARB 522 (62.4)

ACEI 113 (13.5)

CCB 113 (13.5)

Diuretics 25 (3.0)

BB 54 (6.5)

AB 10 (1.2)

Double
   (n=536)

CCB ARB 257 (47.9)

ACEI 46 (8.6)

Diuretics 19 (3.5)

BB 32 (6.0)

ARB Diuretics 86 (16.0)

BB 38 (7.1)

etc. 10 (1.8)

ACEI Diuretics 20 (3.7)

BB 14 (2.6)

etc. 14 (2.6)

Triple
   (n=274)

CCB ARB Diuretics 106 (23.0)

BB 46 (10.0)

ACEI 7 (1.5)

AB 5 (1.1)

ACEI Diuretics 27 (5.9)

BB 16 (3.5)

AB 1 (0.2)

Diuretics BB 13 (2.8)

AB 1 (0.2)

BB AB 8 (1.7)

ARB Diuretics BB 17 (3.7)

BB AB 8 (1.7)

etc. 4 (0.97)

ACEI Diuretics BB 8 (1.7)

BB AB 5 (1.1)

Diuretics BB AB 2 (0.4)

ARB, angiotensin II receptor blocker; ACEI, angiotensin-converting 
enzyme inhibitor; CCB, calcium channel blocker; BB, β-blocker; AB, 
α-blocker.

Table 7. Prescription status of antidyslipidemic agents

No. of medication class Combinations No. (%)

Single (n=1,553) Statins 1,380 (88.9)

Fibrates 99 (6.4)

Omega 3 61 (3.9)

Ezetimib 9 (0.6)

Niacin 4 (0.3)

Double (n=211) Statins Fibrates 72 (34.1)

Omega 3 95 (45.0)

Ezetimib 33 (15.6)

Niacin 4 (1.9)

Fibrates Ezetimib 2 (0.9)

Omega 3 2 (0.9)

Niacin 1 (0.5)

etc. 2 (0.9)

Omega 3, omega-3 fatty acid.

Table 8. Prescription status of antiplatelet agents

No. of medication Combinations No. (%)

Single
   (n=1,552)

Aspirin 799 (51.5)

Cilostazol 315 (20.3)

Clopidogrel 187 (12.0)

Sarpogrelate 230 (14.8)

Beraprost 19 (1.2)

Ticlopidine 2 (0.1)

Double 
   (n=226)

Aspirin Cilostazol 90 (39.8)

Clopidogrel 57 (25.2)

Sarpogrelate 31 (13.7)

Beraprost 10 (4.4)

Cilostazol Clopidogrel 28 (12.4)

Sarpogrelate 3 (1.3)

Beraprost 3 (1.3)

etc. 4 (1.8)
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lowed by cilostazol, clopidogrel, sarpogrelate, beraprost, and 
ticlopidine, which were used by 20%, 12%, 15%, 1.2%, and 
0.1%, respectively (Table 8). Of the patients with two agents, 
aspirin+cilostazol combination was most frequently used by 
40%, followed by aspirin+clopidogrel, aspirin+sarpogrelate, 
and aspirin+beraprost, used by 25%, 14%, and 4%, respective-
ly (Table 8). The 32% of the total patients were using aspirin in 
single or combination.
 
DISCUSSION

General characteristics such as age, BMI, waist circumference, 
etc. and the fact that women tended to be older was similar to 
previous studies in Korea [9]. However, HbA1c levels were 
lower but the prevalence of obesity was higher compared to 
previous reports [9]. The prevalence of hypertension of our 
study was 66%, which was higher than the health insurance 
data from 2007 (51% in men 58% in women [9]), but it was 
similar to another study performed in 2006 by the Depart-
ment of Endocrinology of the tertiary hospitals in Korea who 
reported 60.4% prevalence of hypertension [10]. The preva-
lence of hypertension in diabetic patients varied between each 
study depending on age, diabetes period, and the definition of 
hypertension. In our study, hypertension was defined by the 
usage of any antihypertensive agents or systolic pressure >140 
mm Hg or diastolic pressure >90 mm Hg at stable state at the 
time of initial investigation. The prevalence of hypertension 
was higher in women, which might be derived from higher age 
and longer diabetes duration in women. Analysis of the health 
insurance data from 2007 also showed similar sexual differ-
ence in prevalence of hypertension (51% in males and 58% in 
females).
  Our study showed a fairly low prevalence of diabetic com-
plications, which was 19%, 23.1%, 7%, 22%, and 6.5% for reti-
nopathy, microalbuminuria, overt proteinuria, chronic renal 
diseases, and CVDs [10]. The prevalence of retinopathy and 
CVDs might be largely underestimated because the definition 
is vague, based on the medical history rather than objective 
examinations, and from a number of missing values. We ex-
pect that the prevalence of cardiovascular or renal complica-
tions to be underestimated as well due to selection bias, as 
there is a large chance of patients being excluded during re-
cruitment if they were receiving treatment from the Depart-
ment of Nephrology, Cardiology, or Neurology. Since this 
study was not aimed at investigating the prevalence of compli-

cations, and the definition of neuropathy is uncertain, we did 
not investigate the prevalence of neuropathy. However, be-
cause there is a possibility that relatively small proportion of 
patients with complications were recruited and large propor-
tion of highly compliant patients were included, we need to be 
cautious to interpret. According to a health insurance data re-
sults by the national sample survey reported in 2007, limited 
regarding complications of diabetes (about 30% of all patients) 
showed that 15% were positive with the standard of protein-
uria 1+ or more [9]. In a previous study with 5,652 diabetic pa-
tients from the Department of Endocrinology of 13 different 
tertiary hospitals in Korea in 2006, the prevalence of microal-
buminruia, retinopathy, neuropathy, coronary artery disease, 
cerebrovascular diseases, and peripheral vascular diseases 
were 30.4%, 38.3%, 44.6%, 8.7%, 6.7%, and 3%, respectively 
[10].
  In our study, the most popular therapeutic options of anti-
hyperglycemic therapy was OHA alone, which was used by 
68% of patients. According to the health insurance data by the 
national survey reported in 2007, proportion of patients tak-
ing OHA only, insulin only, both insulin and OHA, and diet 
therapy only was 70%, 4%, 10%, and 16%, respectively [9]. The 
proportion of patients taking OHA only was similar to our 
study, but the proportion of insulin therapy was higher, and 
that of diet therapy was lower in our study. Such a difference 
may be derived from the fact that the present study was per-
formed in general hospitals not a nationwide survey. Accord-
ing to an American national health and nutrition survey that 
was done from 2003 to 2006, 18% were treated with diet only, 
14% with insulin alone, 57% with OHA alone, and 12% with 
both insulin and OHA, of which the proportion of insulin 
alone therapy was higher than the present study [11].
  Following the revision of the guidelines from the American 
Diabetes Association in 2010, a fourth revision was announced 
in 2011 and the insurance payment criteria for diabetic drugs 
have also changed accordingly in July, 2007 [5]. In the revised 
criteria, Met was emphasized to be used primarily as an OHA 
only treatment method, HbA1c level was to be considered 
when increasing the quantity of OHA or choosing combina-
tion methods, and an insurance payment criteria included for 
patients using three OHA [5]. In the original guideline, any 
combinations other than Met, SU, and AGI combination were 
not admitted as a treatment method using three OHA, but 
now any three OHA combinations including TZD or DPP4I is 
accepted as well as taking insulin with Met and SU as a combi-
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nation. Some combinations are strictly specified to be disal-
lowed, which are SU and meglitinides, AGI and TZD, megli-
tinides and DPP4I, and AGI and DPP4I combinations [5]. Pa-
tients were recruited from June 2008 to December 2010 for 
this study, which was before the insurance payment criteria 
revision, but Met was already popularly used, by 90% as an 
OHA only method and 70% of both insulin and OHA therapy. 
Furthermore, the previously specified combinations to be dis-
allowed were very rarely used, by 0.9%.
  Over 85% of all patients used one or more of antihyperten-
sive, antidyslipidemic, and antiplatelet agents, and the propor-
tion of patients taking each of these three agents either indi-
vidually or in combination were each 58% to 59%, which are 
all very similar, and 28% used all three together. From this we 
can see that not only glycemic control but also the usage of an-
tihypertensive, antidyslipidemic, and antiplatelet agents are 
carefully considered for diabetic patients.
  Here, the proportion of patients using 1, 2, 3, and 4 or more 
classes of antihypertensive agents were 47.5%, 30.4%, 15.6%, 
and 6.5%, respectively. According to a study with patients be-
ing treated in the divison of Endocrinology and Metabolism 
of 13 different tertiary hospitals in Korea in 2006, the propor-
tion of patients using 1, 2, 3, and 4 or more classes of antihy-
pertensive agents was 65%, 25%, 7%, and 3%, respectively, 
showing that the prevalence of combination therapy has in-
creased over time [10]. Although it is difficult to compare the 
proportion of specific classes of antihypertensive agents due to 
the large proportion of combination therapy, it seems that 
ARB usage has decreased while that of CCB and diuretics has 
increased. We suspect that the proportion of combination 
therapy has been increased because of the increased awareness 
for the importance of tight BP control in type 2 diabetic pa-
tients and launching of various new combination drugs of an-
tihypertensives, leading to increased market share. ARB was 
the most commonly used class of antihypertensive agents, and 
followed CCB, diuretics, BB, ACEI, and AB, in the order of 
frequency. ARB or ACEI was used by one third of all patients. 
ARB was singularly used by 17% of all patients, and ACEI was 
singularly used by 4% of all patients, which, for this case, some 
patients might have used these drugs for the treatment of ei-
ther microalbuminuria or overt proteinuria. However it is 
mostly difficult to distinguish them in the clinics, so all pa-
tients using ARB or ACEI were regarded as having hyperten-
sion in this study.
  Traditionally, diabetic patients were recommended to take 

low dose aspirin by most guidelines for the primary preven-
tion of cardiovascular events, but recent large clinical trials 
and several meta-analyses have failed to show primary pre-
ventive effect of CVD in diabetic patients, raising doubts about 
their efficacy [12-14]. Following these reports, the American 
Diabetes Association have revised their guidelines to recom-
mend aspirin for primary prevention in diabetic patients who 
are at increased CVD risk (10-year risk of CVD events >10%) 
and who are not at increased risk for bleeding [15]. In our 
study, 59% of patients with type 2 diabetes were using anti-
platelet agents, and half of them were using aspirin and 80% of 
these patients were using aspirin singularly. In 2006, an analy-
sis report of the health insurance data was announced, which 
investigated aspirin usage in newly diagnosed diabetic patients 
aged 40 years or more from 2001 to 2003, and showed a grad-
ual increase in the proportion of aspirin user, as 6.9% in 2001, 
8.9% in 2002, and 11.6% in 2003 [16]. Though direct compari-
son between two studies is difficult due to the difference in the 
study design and population, it seems that the usage of aspirin 
has increased over time, But, considering that our study were 
subjected at data from before the American Diabetes Associa-
tion guideline revision in 2010, we expect that the proportion 
of aspirin user would be decreasing in future studies. With in-
sufficient evidence for primary preventive effects of aspirin 
and concerns about safety of aspirin in diabetic patients, inter-
ests in other antiplatelet agents or antiplatelet combination 
therapy has increased. But revised insurance guidelines in 
2010 still recommends to preferentially use aspirin while re-
stricting the use of other antiplatelet agents only in high-risk 
patients or if aspirin cannot be used. As far as we are aware, no 
studies have been presented regarding the prescription status 
of antiplatelet agents other than aspirin. In our study, the next 
most frequently used antiplatelet agent after aspirin was cilo-
stazol, a phosphodiesterase III inhibitor, which counted for 
20% of antiplatelet monotherapy. The third was sarpogrelate, a 
serotonin 2A receptor inhibitor, was more frequently used 
than clopidogrel. Although sarpogrelate has a limitation that it 
lacks long-term clinical data, it has the advantage being rela-
tively safe and having little side-effects.
  Because this study is neither a regional sample study nor a 
nationwide survey, the results cannot be generalized. However, 
we believe that this study has significant meaning in that many 
experts were involved to gather the detailed medical history 
and prescription status and that this is a relatively large scale 
study including secondary and tertiary hospitals in Busan. We 
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also believe that an organized and standardized national re-
search is required.
  In conclusion, in the type 2 diabetic patients aged 30 years 
or more enrolled from the general hospitals in Busan, OHA 
only was the most popular form of diabetes treatment, ac-
counting for two third of patients, followed by both insulin 
and OHA for one fifth and insulin only for 5%. Over half of all 
patients were using each of antihypertensive, antidyslipidemic, 
or antiplatelet agents. A half of all patients were using statins 
and one third were using aspirin.
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