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In the early 2000s, the prevalence of diabetes in adults aged >30 years in Korea was about 9% to 10%, and it remained stable.
However, a nationwide survey showed that this prevalence increased over the past few years. After age-standardization using the
Korean population of the year 2010, the prevalence of diabetes in adults aged >30 years was 10.0% to 10.8% between 2001 and
2012, which increased to 12.5% in 2013 and 11.6% in 2014. During that period, there have been changes in the gender- and age-
specific prevalence of diabetes in Korean adults. The prevalence of diabetes in the elderly population increased significantly,
while this prevalence in young adults, especially in young women, did not change significantly. The contribution of each diabet-
ic risk factor, such as obesity, B-cell dysfunction, sarcopenia, and socioeconomic status, in developing diabetes has also changed
during that period in each gender and age group. For young women, obesity was the most important risk factor; by contrast, for
elderly diabetic patients, sarcopenia was more important than obesity as a risk factor. Considering the economic burden of dia-
betes and its associated comorbidities, a public health policy targeting the major risk factors in each population might be more

effective in preventing diabetes.
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INTRODUCTION

The International Diabetes Federation estimated the global
prevalence of diabetes to be 151 million in 2000 [1] and 285
million in 2010 [2]. This prevalence is expected to rise to 552
million by 2030 [3]. In Korea, after a rapid increment of the
prevalence of diabetes during the last 30 years, the prevalence
of diabetes in adults aged >30 years reached about 9% to 10%
and remained stable between 2000 and 2010 [4,5]. A recent
Korea National Health and Nutritional Examination Survey
(KNHANES) 2011 to 2014 showed that the prevalence of dia-
betes in adults aged =30 years increased to 10% to 11% [6].

During that period, along with the trend of an increasing
number of elderly people in Korea [7], the number of elderly
patients with type 2 diabetes mellitus (T2DM) increased sig-
nificantly [8,9]. In addition, the gender disparity in the trend
of the prevalence of diabetes and obesity was apparent in the
2000s [9,10]. In this review, we summarized the recent trends
in the prevalence of diabetes in Korea, and the risk factors as-
sociated with those trends will be discussed.

THE PREVALENCE OF DIABETES

The prevalence of diabetes in Korean adults aged =30 years
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Fig. 1. The age-standardized prevalence of diabetes in adults aged =30 years from the Korean National Health and Nutrition
Examination Survey 2001 to 2014. Age standardization was done using the Korean population in the year 2010. Cases of diabe-
tes mellitus were defined as subjects who were users of antidiabetic medication, including insulin, at the point of the survey or
had 8-hour fasting plasma glucose levels =126 mg/dL. (A) The overall prevalence of diabetes mellitus in adults aged =30 years
was shown according to gender. The prevalence in men and women was presented by a circle and square with a standardized er-
ror bar, respectively. (B) The prevalence of diabetes mellitus in adults aged 30 to 59 years and =60 years was presented with black

and gray bars, respectively.

remained stable at approximately 9% to 10% between 2000
and 2010 [4,5]. The Korean Centers for Disease Control and
Prevention reported that it increased to 10% to 11% between
2011 and 2014 [6]. If cases of diabetes mellitus (DM) were de-
fined as subjects who were users of antidiabetic medication,
including insulin, at the point of the survey or had 8-hour
fasting plasma glucose levels >126 mg/dL, the age-standard-
ized prevalence of diabetes using the Korean population in
the year 2010 was 10.0% to 10.8% in adults aged >30 years
during 2001 to 2012, which increased to 12.5% in 2013 and
11.6% in 2014 (Fig. 1A). In men, age-standardized prevalence
in 2013 and 2014 was 13.7% and 13.1% respectively; in wom-
en, that was 11.5% and 10.3%, respectively (Fig. 1A). The age-
standardized prevalence in subjects 30 to 59 years old did not
change much between 2005 and 2014: 8.3% to 10.2% in men
and 4.3% to 5.9% in women (Fig. 1B). By contrast, the elderly
population aged =60 years showed an increasing trend of dia-
betes prevalence from 19.0% in 2001 to 21.4% in 2010 and to
24.7% in 2014 (Fig. 1B).

Since 2011, all adult participants in the KNHANES had their
glycosylated hemoglobin (HbA1c) level measured following
the guidelines of the Korean Diabetes Association, which ad-
opted an HbAlc 26.5% as a diagnostic criterion for DM since
2011 [11]. Considering that in the previous KNHANES, only
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participants who had a medical history of diabetes measured
their HbA1c level, a trend in the prevalence of diabetes esti-
mated from the KNHANES should be interpreted with cau-
tion. After adopting an HbAlc >6.5% as one of the diagnostic
criteria of diabetes, the prevalence of diabetes was increased
2.2% to 2.4% (Fig. 2) as previously reported [12]; the age-
standardized prevalence of diabetes in adults aged >30 years
reached 13.2%, 12.3%, 15.6%, and 13.8% in 2011, 2012, 2013,
and 2014, respectively (Fig. 2).

Nationwide claim data showed that the peak incidence of
T2DM between 2008 and 2010 was observed at 60 to 79 years
of age (i.e., 23 to 25/1,000 person-year [PY]) both in men and
women (Fig. 3) [8]. In men, the incidence of diabetes in indi-
viduals 50 to 59 years old and 80 to 89 years old was next
(18/1,000 PY). In the case of women, the incidence of diabetes
in individuals 80 to 89 years of age was next (17/1,000 PY).
Women aged 50 to 59 years old showed a relatively lower inci-
dence of diabetes than men of the same age (13/1,000 PY vs.
19/1,000 PY) [8].

Korea is one of the most rapidly aging countries; the pro-
portion of the elderly population aged =65 years reached
11.0% in 2010 and is expected to be 22% in 2020 [7]. The in-
creasing size of the elderly population might result in the na-
tionwide increasing prevalence of diabetes. Considering that
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Fig. 2. The age-standardized prevalence of diabetes in adults aged (A) =30 years and (B) 30 to 59 years from the Korean Nation-
al Health and Nutrition Examination Survey 2010 to 2014 using different diagnostic criteria. Cases of diabetes mellitus were de-
fined as subjects who were users of antidiabetic medication, including insulin, at the point of the survey or had 8-hour fasting
plasma glucose levels >126 mg/dL (criteria I, solid line). After adopting an glycosylated hemoglobin >6.5% as one of diagnostic
criteria of diabetes (criteria II, dashed line), the prevalence of diabetes was increased 2.2% to 2.4%.
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Fig. 3. The incidence of type 2 diabetes mellitus in the Korean population by age group from the National Health Insurance da-

tabase. PY, person-year.

the increasing prevalence of diabetes may also increase the
economic burden, a public strategy targeting elderly people
for diabetes prevention is urgent.

In the case of the younger population, a nationwide health
survey showed a relatively stable prevalence of diabetes, espe-
cially in women [9]. These results corresponded with the na-
tionwide survey in Japan [13] but were not observed in China
[14]. However, considering that only 50% to 60% of young di-
abetic patients aged 30 to 40 years have insight to have diabetes
in Korea [15,16], and undiagnosed diabetic patients showed a
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significantly higher risk of cardiovascular disease compared
to diagnosed diabetic patients [15], a public heath strategy

targeting the younger population for diabetes screening might
be needed.

TRENDS IN RISK FACTORS FOR
DEVELOPING DIABETES

Obesity

In Korea, the prevalence of obesity and abdominal obesity in
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the general population has increased from 2005 to 2007; it has
remained steady since then [17]. However, in the cases of
young women, body mass index (BMI) and waist circumfer-
ence have significantly decreased during the 2000s in the gen-
eral population [9,10]. By contrast, in the cases of women with
diabetes of the same age, the prevalence of abdominal obesity
increased from 66.3% to 72.9% during the same period [18].
Along with this trend, abdominal obesity is the single most
important independent risk factor for diabetes in young Ko-
rean women [18]. It was associated with more than four times
a higher risk of diabetes in 2010 even after an adjustment for
age, dyslipidemia, family history, and exercise. The fact that
abdominal obesity is the most important risk factor of diabe-
tes in women was in agreement with a large cohort study con-
ducted in the United States on young women during 16 years
of follow-up [19]. Attributing the power of obesity or abdomi-
nal obesity for developing diabetes was more prominent at a
young age compared to the elderly population in Korean
women [18], as well as in Japanese women [20].

In terms of men, there might be a difference in the contribu-
tion of obesity in the development of diabetes compared to
women. For the last 10 years, BMI was significantly increased
in young men [9,10]. However, there has not been much
change in the prevalence of diabetes in young Korean men [9].
Furthermore, in them, the association between obesity and di-
abetes has been attenuated [18]. In the early 2000s, the preva-
lence of abdominal obesity in subjects with diabetes was about
two times higher than that in nondiabetic subjects; however,
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o
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there was no difference in the prevalence of abdominal obesity
between subjects with and without diabetes in 2010 [18]. In-
stead, the association between a family history of diabetes and
DM in these subjects was much stronger in the late 2000s [18].

B-Cell function

The main pathogenic mechanism in developing T2DM in
obesity or aging is insulin resistance; however, more than 70%
of obese or elderly people are free of diabetes [5,17,21]. Re-
cently, a 10-year follow-up cohort study showed that insulin
sensitivity was significantly decreased with aging, regardless
of the glucose tolerance state at the follow-up [22]. However,
compared with participants who remained normal glucose
tolerance (NGT), those who progressed to diabetes had a low-
er B-cell function [22], which agreed with previous reports in
Japan [23] and a multiethnic population [24]. They have sug-
gested that impaired B-cell function might be the determining
factor whether or not T2DM develops or the condition of in-
sulin resistance increased.

The main determinants of B-cell function in T2DM is ge-
netic factor associated with the insulin secretion capacity and
the proliferation and regeneration of B-cells [25]. A long-term
cohort study in Korea also confirmed that a genetic variant
near the glucokinase gene was significantly associated with
the progression to diabetes [22].

In terms of age of onset, B-cell dysfunction might be more
important in people with early-onset diabetes compared to el-
derly-onset diabetic patients [26], which was also reproduced
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Fig. 4. The level of (A) insulin secretion capacity and (B) insulin resistance according to the age of patients with recent-onset di-
abetes from the Korean National Health and Nutrition Examination Survey 2008 to 2010. Recent-onset diabetes patients were
defined as those who have had diabetes for <5 years. HOMA-f, the homeostasis model assessment of -cell function; HOMA-
IR, the homeostasis model assessment of insulin resistance; DM, diabetes mellitus.
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in Korea [27]. Among people with recent-onset diabetes from
the KNHANES, defined as those who have diabetes for <5
years, there was an inverse correlation between age and the
homeostasis model assessment of B-cell function (Fig. 4). In
addition, young diabetic patients were more influenced by a
family history of diabetes compared to elderly patients [18],
which was in agreement with Caucasians [28]. That associa-
tion was more prominent in men. In young men, a family his-
tory of diabetes was associated with more than six times a
higher risk of diabetes [18]. In the case of women of the same
age, however, the presence of obesity but not family history
was the most important determinant of diabetes status [18].

Sarcopenia
A decrease in the insulin sensitivity with the aging is well
known, even in individuals who remained as NGT at 10 years
[22], which can be partially explained by decreased muscle
mass (i.e., sarcopenia, along with increased fat mass). The
KNHANES 2008 to 2010 showed that for elderly-onset dia-
betic patients, insulin resistance was more prominent com-
pared to middle-age-onset patients at the time of diagnosis
[27]. Although insulin resistance was higher in the elderly-
onset diabetic patients compared to the middle-age-onset pa-
tients, the BMI, waist circumference, and body fat mass of the
elderly-onset subjects were not different across the age group,
which was in agreement with the Chinese population [29]. In
a cross-sectional study comparing Caucasian and Chinese pa-
tients with recent-onset diabetes (duration <2 years), a nega-
tive correlation between the age at diagnosis and BMI or insu-
lin resistance was only observed in Caucasians. In Chinese di-
abetic patients, there was no relationship between age at diag-
nosis and BMI, insulin resistance, or triglyceride level [29].
Instead, a Korean nationwide survey showed that elderly-
onset diabetic patients had significantly lower skeletal muscle
mass and higher prevalence of sarcopenia compared with the
middle-age-onset group [27]. Comparing the elderly-onset
diabetic patients with the age-matched NGT subjects (al-
though there was no difference in the sarcopenia class I preva-
lence) (milder form of sarcopenia; 1 to 2 standard deviations
below the gender-specific mean for healthy young adults), the
advanced stage of sarcopenia (>2 standard deviations below
the gender-specific mean for healthy young adults; classified
as class IT) was found about three times more frequently in
those with recent-onset diabetes compared with nondiabetic
subjects (Fig. 5).
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Fig. 5. The prevalence of sarcopenia (class I+class II) in sub-
jects with recent-onset diabetes and without diabetes. Sarco-
penia was classified as class I or class II, defined as appendicu-
lar skeletal muscle mass/weight 1 to 2 or >2 standard devia-
tions, respectively, below the gender-specific mean for healthy
young adults. The entire prevalence of sarcopenia in each age
group was separated by gray and black bars which represent
the prevalence of sarcopenia class I and II, respectively. DM,
diabetes mellitus.

Socioeconomic status

Low socioeconomic status (SES) is a well-documented risk
factor of diabetes in developed countries [30,31]. Korea is one
of the most rapidly developing countries in the world [32];
low SES has been an emerging risk factor for DM in recent
years [33-35]. Both low income status and low education level
were significantly associated with the risk of diabetes in the
KNHANES 2008 to 2012 even after an adjustment for other
risk factors (i.e., obesity and dyslipidemia) [33,34], which was
not observed in 2001 or 2005 [33]. In other Asian countries,
such as India and China, the same tendency was also ob-
served [36,37]. In addition, the association between SES and
diabetes was prominent in people less than 65 years old
[33,35].

Poorer and less educated people have fewer opportunities
for primary prevention, early diagnosis, and appropriate man-
agement [38]; however, these disadvantages can be overcome
[31,39]. Low SES is also associated with a high prevalence of
obesity [33,37]. The reduction of obesity in populations with a
lower SES has proven to be successful for preventing diabetes
in India [37], which might be another possible strategy for re-
ducing health inequality according to SES.
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CONCLUSIONS

In the 2000s, despite a steady state of the overall prevalence of
diabetes, there have been changes in the gender-, age-, and
SES-specific prevalence in Korean adults. A nationwide sur-
vey showed that there was a difference in major determining
risk factors of diabetes according to each gender and age
group. Considering the economic burden of diabetes and its
associated comorbidities, a public health policy targeting ma-
jor risk factors in each population (i.e., obesity in women or
sarcopenia in older people) might be more effective in pre-
venting diabetes at the national level.
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