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Abstract
This study investigated trends in the prescription of antidiabetic medications for patients with type 2 diabetes, focusing on changing
patterns of prescriptions and the cost of drugs during the last 10 years. Retrospective data on patients with type 2 diabetes aged 30
years or older were analyzed using information from the National Health Information Database collected by the National Health
Insurance Service in Korea from January 2002 to December 2013. We identiﬁed patients with type 2 diabetes who had at least one
service claim in each year during the study period. The prescribing information was collected and ﬁxed-dose combination tablets
were counted as each of their constituent classes. The total number of adults with type 2 diabetes who were treated using
antidiabetic agents increased from 0.87 million in 2002 to 2.72 million in 2013 in Korea. Among antidiabetic medications in 2002,
sulfonylurea (SU) was the most commonly used agent (87.2%), and metformin was the second (52.9%). However, in 2013, the use of
metformin increased to 80.4% of the total antidiabetic prescriptions. The use of dipeptidyl peptidase-4 (DPP-4) inhibitor increased
remarkably after release in late 2008 and composed one-third of the market share with 1 million prescriptions (38.4%) in 2013.
Among the prescriptions for monotherapy, only 13.0% were metformin in 2002, but the amount increased to 53.2% by 2013. In
contrast, the use of SU declined dramatically from 75.2% in 2002 to 30.6% in 2013. Dual and triple combinations steadily increased
from 35.0% and 6.6% in 2002 to 44.9% and 15.5% in 2013, respectively. In 2013, SU with metformin (41.7%) and metformin with
DPP-4 inhibitor (32.5%) combination were most frequently prescribed. The total antidiabetic medication cost increased explosively
from U.S. $70 million (82.5 billion won) in 2002 to U.S. $4 billion (480 billion won) in 2013.
The use of antidiabetic agents and their costs have been increasing steadily. Metformin is the most commonly used drug recently.
The use of DPP-4 inhibitor increased signiﬁcantly over the past decade, whereas the use of SU decreased. However, SUs still remain
the most commonly prescribed second-line agents with metformin in 2013.
Abbreviations: ADA = American Diabetes Association, CPG = Clinical practice guidelines, DPP-4 = dipeptidyl peptidase-4,
EASD = European Association for the Study of Diabetes, GLP-1 = Glucagon-like peptide 1, KDA = Korean Diabetes Association,
KNHANES = Korea National Health and Nutritional Examination survey, NHIS = National Health Insurance Service, SU =
Sulfonylurea, TZD = Thiazolidinediones.
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1. Introduction

diabetes and medication costs of antidiabetic drugs from 2002 to
2013 using the national health insurance claim database
maintained by NHIS in Korea.

According to the recently published report on the Korea National
Health and Nutritional Examination survey (KNHANES) 2011,
four million Koreans aged 30 years or older have diabetes, and
the prevalence of diabetes and prediabetes were 12.4% and
38.3%, respectively.[1] This remarkably increased number of
patients with diabetes is inevitably accompanied by diabetic
vascular complications and diabetes-related morbidity and
mortality, leading to an enormous economic burden.[2] In the
U.S. population, the rates of diabetes-related complications have
declined steadily in the past two decades, but a large burden of the
disease, such as acute myocardial infarction, stroke, end-stage
renal disease, or lower-extremity amputation, persists because of
the continued increase in the prevalence of diabetes.[3] In 2010,
diabetes was ranked as the ﬁfth cause of death in Korea and the
most common cause of renal replacement therapy.[4,5]
Many large epidemiological studies have shown that maintenance of glucose levels within the target range is the only viable
alternative for the prevention of these diabetic complications.[6]
With this background, clinical practice guidelines from many
organizations including the Korean Diabetes Association (KDA)
recommend that HbA1c can be used as a marker of glycemic
control status, and should be maintained below 6.5% or
7.0%.[7–10] To achieve this goal, various oral antidiabetic agents
and insulin should be actively used, matching the individual’s
situation. However, the data from KNHANES V (2010–2012)
demonstrated that only 27% reached the HbA1c goal of 6.5%,
and only 45.6% achieved the goal even if it was set at 7.0%.[11]
Considering the importance of type 2 diabetes as a national
health care issue, the accurate estimation of the use of antidiabetic
medication, prescription patterns, and pharmacy expenditures
would be valuable information for the establishment of health
policies. Of note, this analysis would not available if a nationwide
health information database did not exist.
In Korea, the national health care program named National
Health Insurance Service (NHIS) covers the entire Korean
population as a social insurance beneﬁts scheme. Since February
1999, all medical insurance societies were integrated into a single
insurer; that is, the National Health Insurance Corporation, in
2000.[12] Based on the NHI program, the computerized database
contains all of the claim data, including drug prescriptions,
diagnostic codes for the coding system of disease, the
International Classiﬁcation of Disease (ICD), and claimed
treatment details.[12,13]
There have been rapid and revolutionary changes in the
marketplace for antidiabetic medications since 2000. Around
2008, one of the thiazolidinediones (TZDs), that is, rosiglitazone,
received an FDA warning of increased cardiovascular risk, and
long-acting insulin or insulin analogs and incretin-based
treatment [glucagon-like peptide 1 (GLP-1) agonists and
dipeptidyl peptidase-4 (DPP-4) inhibitors] have been introduced
sequentially in Korea. In addition, KDA published and updated
clinical practice guidelines regularly in 2007, 2011, and 2013.[9]
With this trend, insurance beneﬁt policies for antidiabetic
medications in subjects with type 2 diabetes have been changed
during the last decade. The introduction of new classes of
antidiabetic agents and dissemination of clinical recommendations for diabetes care changed the trend of market share
comprised of sulfonylurea (SU) and metformin during the last 7
years.[14–16]
The aim of this study was to investigate trends in the
prescription of antidiabetic agents in adult patients with type 2

2. Materials and methods
2.1. Source of database
In this study, we used the National Health Information database
maintained by the Korean NHIS, a government-afﬁliated agency
under the Korean Ministry of Health and Welfare that
supervises all medical services in Korea. Retrospective data
for adult patients with type 2 diabetes aged 30 years or older
were extracted from January 2002 through December 2013
using the Korean NHIS database. The database consists of four
categories, such as general information on speciﬁcations,
consultation statements, diagnosis statements classiﬁed by the
ICD 10th revision (ICD-10), and detailed information about
prescriptions.[12] Among all of the beneﬁciaries of NHI, the
source population consisted of patients over the age of 30 years
who visited clinics or hospitals with a diagnostic code (ICD-10)
of type 2 diabetes (E11-E14) more than once in a given year
from January 2002 to December 2013. Type 1 diabetes,
gestational diabetes, and subjects with missing data were
excluded.
The NHIS contains information on the patients’ demographics,
medical use/transaction information, and deduction and claim
database, as well as the insurers’ payment coverage.[17] We
analyzed the information for each individual with an unidentiﬁable code including age, gender, diagnosis, prescribed drugs, and
pharmacy expenditures. In Korea, patients who visit clinics or
hospitals for medical care are issued prescriptions, and then they
visit a pharmacy to get medication. Ambulatory visits and any
reason for hospitalizations were included in this analysis if the
patients had a disease code of type 2 diabetes.
To validate the database and screen for information accuracy,
the expert committee from the KDA reviewed the database
regularly during this analysis. The committee decided the
suitability of the dataset and results of the analysis. This study
was approved by the institutional review board of the Korean
National Institute for Bioethics Policy (P01–201504–21–005).
Informed consent was exempt by the board.
2.2. Deﬁnition of diabetes and anti-diabetic medications
A diagnosis of type 2 diabetes based on ICD-10 codes included
principal diagnosis and up to four additional accompanying
diagnoses, in order of clinical signiﬁcance in the current
condition. Patients were classiﬁed as having type 2 diabetes
when they had at least one service claim with a diagnosis of type 2
diabetes, either in outpatient or inpatient care, and were
prescribed at least one antidiabetic drug anytime in a given year
to exclude prediabetes or non-diabetic subjects.
Antidiabetic drugs dispensed in the pharmacy during the study
period in Korea consisted of seven classes (i.e., SU, biguanide,
alpha-glucosidase inhibitor, TZD, DPP-4 inhibitors, meglitinide,
and insulin; Supplement Table S1, http://links.lww.com/MD/
B80). The GLP-1 agonist was introduced in Korea by the end of
2008; however, health insurance coverage was available only in
November 2010 with strict conditions. Therefore, the GLP-1
agonist was not included in this analysis. We obtained the annual
number of prescriptions for all antidiabetic drug classes,
including insulin, during the study period.
2
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Table 1
The number of adult type 2 diabetic patients treated with antidiabetic agents.
Total
∗
population, n
Diabetes, n
Prevalence, %
Men, %
Age, y
30–49
50–69
70–
∗

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

26,556,822

27,284,556

28,075,221

28,722,867

29,340,486

29,964,692

30,784,595

31,446,745

32,113,334

32,755,158

33,397,816

33,897,232

875,233
3.30
50.3

1,095,633
4.02
51.2

1,253,322
4.46
52.0

1,482,285
5.16
52.2

1,655,495
5.64
52.2

1,817,040
6.06
52.3

1,979,403
6.43
52.6

2,138,344
6.80
52.9

2,287,430
7.12
53.1

2,455,658
7.50
53.3

2,590,519
7.76
53.6

2,720,777
8.03
53.9

195,264
524,645
155,324

234,336
652,380
208,917

260,418
738,119
254,785

295,195
856,940
330,150

313,805
939,805
401,885

328,724
1,018,060
470,256

346,196
1,100,583
532,624

358,220
1,179,296
600,828

361,057
1,260,059
666,314

369,190
1,343,602
666,314

370,551
1,395,179
824,789

378,782
1,457,788
884,207

Total number of beneﬁciaries of Korean NHI.

3. Results

For information on prescriptions, the name of the drug,
date prescribed, days of supply, quantity dispensed, and price
of each tablet or injection were collected. Insulin was not
classiﬁed as intermediate-, short-, or long-acting forms, but
was counted as one class of antidiabetic medication. If the
patients took more than two different classes of antidiabetic
drugs, either as a ﬁxed-dose combination or different pills,
they were deﬁned as receiving combination therapy.[15,16] We
classiﬁed the medication as monotherapy, dual therapy, and
triple therapy.
To investigate drug adherence, the medication possession ratio
(MPR) was used and deﬁned as a cumulative medication
adherence of more than 80% (292 days) per year among
patients with type 2 diabetes prescribed in a given year and
included data only on antidiabetic drug prescriptions dispensed
from pharmacies.[18,19] For evaluation of medication costs, we
used the database of pharmacy claims, and conﬁned them to the
cost of antidiabetic drugs.

3.1. Changes in prescription patterns of antidiabetic
medications
The number of adult type 2 diabetic patients treated with
antidiabetic agents increased from 0.87 million in 2002 to 2.72
million in 2013 (Table 1). This corresponded to 3.3% and 8.03%
of all of the beneﬁciaries of NHI in 2002 and 2013, respectively.
The proportion of men among type 2 diabetes was 50.3% in
2002 and 53.9% in 2013. Also, the proportion of patients aged
70 years and older among total type 2 diabetic patients increased
from 17.7% in 2002 to 32.5% in 2013 (Table 1).
The use of different types of antidiabetic medications among
people with diagnosed type 2 diabetes is shown in Fig. 1.
Among 0.87 million patients with type 2 diabetes in 2002, SU
was the most commonly used agent (87.2%), and metformin
held the second rank (52.9%). At that time, alpha-glucosidase
inhibitors (a-GI) were used in 24.3% of total antidiabetic
prescriptions.
During the past decade, the use of metformin increased by
52.9%–80.4% of total antidiabetic drug prescriptions in
2013, and became the most frequently prescribed glucoselowering agent in Korea in 2013. However, the use of SU
steadily decreased from 87.2% in 2002 to 58.5% in 2013.
Before 2010, SU was the most commonly used drug for
diabetic patients, but metformin overtook SU in 2010 (P for
trend < 0.0001, Fig. 1, Supplementary Table S2, http://links.
lww.com/MD/B80).

2.3. Statistical analysis
Statistical analyses were performed using SAS version 9.2 (SAS
Institute, Cary, NC). We used descriptive statistics to investigate
trends in the total number and cost of antidiabetic drugs. Data
were expressed as numbers and as a frequency percentage (%).
We used the generalized linear model to test for linear trends of
each prescription rate over time after adjustment for sex and age.
P < 0.05 was considered signiﬁcant.

100
90

Antidiabetic drug use (%)

80
70

Insulin

60

SU

50

Metformin
Meglitinide

40

TZD

30
DPP-4i

20

a-GI
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0
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2007

2008
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2010
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2013

Figure 1. The use of antidiabetic medications among people with diagnosed type 2 diabetes. SU = sulfonylurea, TZD = thiazolidinedione, DPP4i = Dipeptidyl
peptidase-4 inhibitor, a-GI = alpha-glucosidase inhibitor.
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Figure 2. Changing pattern of monotherapy prescription. a-GI = alpha-glucosidase inhibitor, DPP-4i = dipeptidyl peptidase-4 inhibitors, SU = Sulfonylurea, TZD =
Thiazolidinediones.

3.2. Dual and triple combination therapy

Remarkably, the use of a DPP-4 inhibitor was characterized by a
steep increase from 2008. The DPP-4 inhibitors were introduced at
the end of 2008, then increased dramatically since 2009, and
composed one-third of market share, with 1 million prescriptions
(38.4%) in 2013 in Korea. The TZD market increased from 7.3%
in 2002 to 13.0% in 2009, but it decreased to 6.5% in 2013, to the
level in 2002. Regarding insulin, its prescription increased to
19.1% of all the patients with type 2 diabetes in 2008 and then was
maintained as a constant over time.
Among prescriptions conﬁned to monotherapy, metformin
made up only 11.7% of the total prescriptions in 2002, but this
value increased strikingly to 56.4% in 2013. In contrast, SU use
steadily declined from 76.7% in 2002 to 28.3% in 2013 as
monotherapy (P for trend < 0.0001, Fig. 2, Supplementary
Table S3, http://links.lww.com/MD/B80). SU comprised 75.2%
of antidiabetic drug use in 2002 and 30.6% in 2013, whereas
insulin comprised 6.5 % in 2002 and 10.8% in 2013 as
monotherapy. Other classes, including a-GI, TZD, and meglitinide, were used in just 5.3% of the cases in 2002 and 5.4% in
2013 as monotherapy.

Triple therapy
100%

75%

6.6

35.0

Dual and triple combination therapy steadily increased from
35.0% and 6.6% in 2002 to 44.9% and 15.5% in 2013,
respectively (P for trend < 0.0001, Fig. 3). In 2002, SU with
metformin was the most frequently used dual therapy combination
(68.7%). Next, SU with a-GI accounted for 17.4% of all dual
combination prescriptions. In 2013, SU with metformin (41.7%)
and metformin with DPP-4 inhibitors (32.5%) dual combination
therapies were most frequently prescribed. In addition, 6.3% of the
total prescriptions for dual therapy accounted for insulin
combinations (Table 2). Conﬁned to dual therapy containing
metformin, 49.7% were used with SU and 38.8% were concomitant use with DPP-4 inhibitors in 2013. However, in 2002, 92.5%
were used with SU, and 3.6% were concomitant use with a-GI.
3.3. Trends of medication adherence and medication
costs
The dispensing rate of prescriptions of antidiabetic agents also
dramatically increased during the last decade. In 2002, only

Dual therapy

Monotherapy

8.2

8.8

9.4

10.6

11.7

12.2

12.7

12.1

11.4

13.1

15.5

38.5

41.1

42.2

42.7

42.6

42.5

44.1

47.1

48.4

46.1

44.9

50%

25%

58.4

53.3

50.1

48.4

46.7

45.6

45.3

43.2

40.7

40.2

40.8

39.5

2006

2007

2008

2009

2010

2011

2012

2013

0%
2002

2003

2004

2005

Figure 3. Changes pattern of dual and triple combination therapy.
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Table 2
Dual combination therapy in 2002 and 2013.
Prescription number
SU + metformin
Metformin + DPP4i
SU + DPP4i
Insulin + metformin
SU + a-GI
SU + TZD
Metformin + TZD
Metformin + a-GI
Insulin + SU
Others

Relative percentage (%)

2002

2013

2002

2013

210,138
0
0
3,529
53,249
16,591
4,391
8,143
3,676
6,146

509,199
397,126
58,782
53,887
48,519
42,781
38,990
15,588
22,653
33,743

68.7
0
0
1.2
17.4
5.4
1.4
2.7
1.2
2.0

41.7
32.5
4.8
4.4
4.0
3.5
3.2
1.3
1.9
2.7

a-GI = alpha-glucosidase inhibitor, DPP-4i = dipeptidyl peptidase-4 inhibitors, SU = Sulfonylurea, TZD = thiazolidinediones.

medication costs. Metformin (U.S. $140.4 million, 192 billion
won) and SU (U.S. $99.2 million, 135 billion won) followed next
in order (Table 3). A mean payment per patient per year for
antidiabetic medication was U.S. $82.0 in 2002 and U.S. $153.5
in 2013.

Dispensing rate (%)

80

Medication possession ratio X 100

70
60
50
40

4. Discussion

30

In this analysis of a national database of health insurance claims
in Korea, we found substantial and signiﬁcant changes in the
prescription patterns for type 2 diabetes during the past decade.
According to increases in the number of patients with type 2
diabetes, use of antidiabetic agents and their costs have been
increasing dramatically. Metformin has been the most commonly
used antidiabetic drug recently (80.4% in 2013). The use of DPP4
inhibitors increased signiﬁcantly during the last 5 years, while the
use of SU has decreased. However, SUs remained the most
commonly prescribed class of second-line agents.
The trend of gradual and steady growth in metformin
prescriptions is not conﬁned only to Korea. Usage of metformin
increased 34.8% in 1999 to 53.8% in 2010 in NHANES, and
metformin was the most common medication prescribed for
diabetes in 2003–2010 in the United States.[20] In addition, a
nationally representative audit of ambulatory physician practice
in the United States, metformin use increased from 23% in 1997
to 53% in 2012.[15] Our data also agreed with this trend. This
seems to be the effect of clinical practice guidelines to use
metformin as a ﬁrst-line therapy.[7,8] Metformin is recommended
as ﬁrst-line therapy due to its efﬁcacy, effects in weight reduction
or cardiovascular mortality, cost effectiveness, and low risk of
hypoglycemia.[21,22]

20
10
0
2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

Figure 4. Dispensing rate and medication possession ratio. Dispensing rate =
(Number of claims dispensed from pharmacy)/(Number of prescription
claims)  100. Medication possession ratio (MPR) = (Numbers of days of
medication dispended within the reﬁll interval)/(Numbers of days in reﬁll interval).

24.1% of prescriptions had been dispensed at a pharmacy,
however, 67.2% of prescriptions for patients with type 2 diabetes
were ﬁlled in 2013. The MPR was only 0.45 in 2013 (P for
trend < 0.0001, Fig. 4).
Total antidiabetic pharmacy expenditures explosively increased from U.S. $71.1 million (83 billion won) in 2002 to
U.S. $417.6 million (582 billion won) in 2013, corresponding to
an increase of 5.8-fold (Table 3). In particular, DPP-4 inhibitors
were ranked third in terms of prescription frequency; however,
their medication cost ranked top in 2013 (U.S. $175.1 million,
239 billion won), occupying 34.6% of the total antidiabetic
Table 3
Trends in medication costs, 2002–2013.

Total costs
SU
Metformin
DPP4i
Insulin
TZD
a-GI
Meglitinide

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

71.7
32.2
10.0
0
9.0
10.5
9.9
0.7

104.8
47.3
15.0
0
9.2
18.8
13.7
2.2

143.0
64.6
22.8
0
12.2
27.5
16.8
3.9

188.2
85.4
30.5
0
18.4
37.1
19.7
5.4

243.8
109.3
36.8
0
26.2
47.9
26.4
8.3

274.5
126.6
43.0
0
32.2
43.3
31.4
11.2

302.4
138.6
48.0
0.2
40.2
40.8
36.2
13.0

338.1
141.6
58.4
20.6
44.4
46.2
36.0
11.2

365.1
140.1
77.4
45.0
46.8
40.6
36.1
10.3

371.8
135.9
93.7
66.8
49.0
29.2
33.0
8.3

377.3
110.9
114.0
115.4
51.9
22.3
20.3
5.4

417.6
99.2
140.4
175.1
52.5
22.0
13.0
4.3

∗Unit: million U.S. dollars.
a-GI = alpha-glucosidase inhibitor, DPP-4i = dipeptidyl peptidase-4 inhibitors, SU = Sulfonylurea, TZD = thiazolidinediones.
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Clinical practice guideline for type 2 diabetes of KDA
recommended that any class of antidiabetic drugs can be used
in newly diagnosed diabetes as initial treatment after lifestyle
modiﬁcations.[9,23] However, the KDA updated the guideline in
2015 and changed the algorithm for metformin as a ﬁrst-line
therapy. Though it needs to be observed, we suggest that
metformin use would increase more with the release of Clinical
Practice Guideline 2015 in the future.
Starting with sitagliptin, DPP-4 inhibitors were introduced in
Korea in late 2008 and have grown in use steeply during the last
ﬁve years. Compared to the prescription events in 2009, it
increased more than 4-fold in 2013 (38.4% of total antidiabetic
prescription). This contributed one-third of the total market
share for antidiabetic medication; however, total medication
costs of DPP-4 inhibitors ranked at the top in 2013 (U.S. $175
million). This increase was more prominent than the market
share in the United States, which was 21% of treatment visits by
2012.[15] Accordingly, a decreased trend for SU is prominent
among antidiabetic medication use, and the portion of SU seems
to have been replaced by DPP4 inhibitors. Conversely, the TZD
prescription rate was strongly associated with the publication
and FDA warning of increased cardiovascular risks with
rosiglitazone.[15] TZD use increased from 7.3% in 2002 to
13.0% in 2009, but its use decreased to the level of the
prescription rate of 2002 at 2013.
Due to the appearance of long-acting insulin by early 2005 and
emphasis on strict glycemic control, insulin use increased about
2-fold during the last decade (from 8.6% in 2002 to 16.4% in
2013). This proportion of people treated with insulin was
somewhat different between Korea and America. In the United
States, insulin use accounted for 26% of ambulatory treatment
visits for type 2 diabetes in 2012.[15,16] Remarkably, 60.4% of the
patients with type 2 diabetes are treated with more than two
classes of antidiabetic agents. This might contribute to the growth
of ﬁxed-dose combination products. Fixed-dose combination
products were ﬁrst introduced in 2003 in Korea, and their use has
been increasing gradually. In the United States, 15% of treatment
visits in 2004 and 13% of treatment visits in 2007 were
associated with oral combination products, which were predominantly combinations of metformin with either sitagliptin or
glyburide.[16] A considerable number of patients with type 2
diabetes needs more than 1 class of antidiabetic drugs to achieve
glycemic goal and the beneﬁcial effects on drug compliance or
cost effectiveness, the use of a ﬁxed-dose combination is
recommended.[24–26]
The health costs for diabetes care are enormous. According to
the Centers for Disease Control and Prevention, the estimated
total (direct and indirect) cost of diabetes in the United States has
increased from U.S. $174 billion in 2007 to U.S. $245 billion in
2012, and among them, spending on antidiabetic medications
accounted for U.S. $18.3 billion in 2012.[2,15,27] In Japan, the
estimated number of adults with suspected diabetes was
approximately 9.5 million in 2012 and diabetes accounted
for 6% of the healthcare budget.[28,29] In Switzerland, annual
diabetes costs to the mandatory health insurance program
increased from EUR 5036 per patient in 2006 to EUR 5331 per
patient in 2011 with the overall prevalence of diabetes at 3.9%
in 2006 and 4.9% in 2011.[30] In 2007, the total medical costs in
the adult diabetes population aged 20–79 years old in Korea was
approximately one-ﬁfth (19.2%) of the total cost for the entire
adult population.[31] The total medical cost per person in
patients with diabetes was 4.6 times higher than the general
population.[32]

Medication adherence is also very important for the prevention
of associated complications or morbidity and mortality. In this
study, the MPR was only 0.449 even in 2013. The adherence rate
to antihypertensive medication in the general population was
reported as only 57.4% in Korea.[32] Adherence to long-term
therapy for chronic illnesses in developed countries averages only
50%.[33,34] Data from different studies showed that adherence to
oral hypoglycemic agents ranged from 36% to 93% in patients
remaining on treatment for 6–24 months.[19] To maintain good
glycemic control and prevent or delay diabetic complications,
strategies to improve medication adherence are urgently needed
at the government level.
The most powerful strength of this study was that these data
were based on a nationwide Korean population covering nearly
100% of Korean patients with type 2 diabetes, which provided
evidence regarding real-world clinical practice. In our NHIS
database, all antidiabetic drugs available in Korea were included.
There were some limitations to this analysis. First, because
health insurance coverage is conﬁned to the allowable range for
recommendations of antidiabetic drug combinations made by
the KHIRA Service in Korea, prescriptions not covered by health
insurance were missed in this analysis. In addition, the NHIS
database does not contain uninsured prescriptions or over-thecounter drugs without prescription. Moreover, Medical Aid
beneﬁciary information has been incorporated into a single
NHIS database only since 2006; therefore, the NHIS database
included only information of NHI beneﬁciaries, not MA
beneﬁciaries, from 2002 to 2005. In addition, between 2002
and 2005, health insurance coverage for some antidiabetic drugs
was limited more so than in recent years. For these reasons, the
dispensing rate before 2006 could be underestimated. Second,
subjects with disease codes E11–14 who were not on medication
(any of the insulin or oral hypoglycemic agents) were not
included in this analysis. Third, discrepancy between actual
diagnosis and claim data might be possible. Our reported
number may not be the actual number of diabetic patients
because not every patient who had type 2 diabetes uses
antidiabetic medication, and not all patients who had a
prescription visited the pharmacy and got the medication.
Fourth, this analysis relied only on claims data, we therefore
could not obtain clinical information on glucose or HbA1c levels,
diabetic duration, or reason for nonadherence.
In conclusion, metformin is the most commonly prescribed
antidiabetic drug, and 60% of subjects with type 2 diabetes are
treated with more than two classes of antidiabetic medication in
Korea, and its use will be increased or maintained at top levels in
the meantime. Recently, DPP-4 inhibitors have been taking the
place of SU, and the medication expenditure for type 2 diabetes
seems to be dependent on DPP-4 inhibitors and new classes of
drugs in the future.
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