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The prevalence of diabetes is increasing globally, particularly in Asia. According to the 2013 Diabetes Atlas, an estimated 366 
million people are affected by diabetes worldwide; 36% of those affected live in the Western Pacific region, with a significant 
proportion in East Asia. The reasons for this marked increase in the prevalence of diabetes can be extrapolated from several dis-
tinct features of the Asian region. First, the two most populated countries, China and India, are located in Asia. Second, Asians 
have experienced extremely rapid economic growth, including rapid changes in dietary patterns, during the past decades. As a re-
sult, Asians tend to have more visceral fat within the same body mass index range compared with Westerners. In addition, in-
creased insulin resistance relative to reduced insulin secretory function is another important feature of Asian individuals with dia-
betes. Young age of disease onset is also a distinctive characteristic of these patients. Moreover, changing dietary patterns, such 
as increased consumption of white rice and processed red meat, contributes to the deteriorated lifestyle of this region. Recent 
studies suggest a distinctive responsiveness to novel anti-diabetic agents in Asia; however, further research and efforts to reverse 
the increasing prevalence of diabetes are needed worldwide.
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INTRODUCTION

The prevalence of diabetes is increasing worldwide, particular-
ly in Asia. The Diabetes Atlas published in 2013 reported that 
366 million individuals are affected by diabetes, and 36% of 
those affected live in the Western Pacific region, with a signifi-
cant proportion in East Asia [1]. 
  The alarming increase in the prevalence of diabetes in Asia 
can be explained in terms of several causes. The typical ethnic 
background of the Asian population involves a lower body mass 
index (BMI) with more visceral fat, a young age of diabetes on-
set, and significant historical changes during the past decades; 
all of these factors could contribute to a high prevalence of dia-

betes [2-8]. Another important contributor to the high preva-
lence of diabetes in Asia is the presence of the most populated 
countries, China and India. These two nations have the highest 
numbers of patients with diabetes in the world, they thus make a 
major contribution to the worldwide prevalence of diabetes [1].
  This review will focus on those background and typical fea-
tures of Asian populations that may contribute to the increasing 
prevalence of diabetes in Asia. In addition, pancreatic β-cell 
function in response to insulin sensitivity will be discussed, as 
it may be an important reason for the discrepancy in the preva-
lence of diabetes in Asian and Western countries. Finally, the 
responsiveness of Asians to recently developed treatment mo-
dalities will be discussed.
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EPIDEMIOLOGY OF DIABETES IN ASIANS

The Diabetes Atlas periodically publishes data on the preva-
lence of diabetes. The most recent Diabetes Atlas edition, from 
2013, reported that, based on data on the current increasing 
prevalence, Asia and Africa will have the highest proportions 
of individuals with diabetes in 2030 [1]. For example, the prev-
alence of diabetes in China has increased dramatically, from 
approximately 1% in 1980 to 9.7% in the most recent estimate 
from a nationwide survey [9]. This increase is hypothesized to 
be due to increasing age, urbanization, positive family history, 
obesity, and hypertension [10]. A review highlighting data from 
the Korea National Health and Nutrition Examination Survey 
(KNHANES) indicated that the prevalence of diabetes in Kore-
ans increased from 0.91% in 1971 to 9.9% in 2009 [4]. Addi-
tionally, they showed an increasing prevalence of prediabetes, 
indicating a large subgroup of individuals at high risk for dia-
betes, suggesting that prevention could be important to protect 
against a further increase in the prevalence of diabetes. A recent 
review regarding diabetes epidemiology in Asians [2] demon-
strated that the increasing prevalence of diabetes is mirrored by 
undiagnosed diabetes and impaired glucose tolerance in vari-
ous East Asian countries. The prevalence of diabetes in Asians 
is has increased, whereas that in Western countries has re-
mained more stable during the last decades. 

INCREASING PREVALENCE OF OBESITY

Data from the Diabetes Fact Sheet released by the Korean Dia-
betes Association in 2013 indicated the proportion of individu-
als with obesity, defined as BMI >25 kg/m2, reached 44.4%, 
indicating that almost half of the Korean individuals with dia-
betes are overweight [11]. The average BMI of Korean diabetic 
patients increased from 21.9 kg/m2 in 1989 to 1990 to 24.8 kg/
m2 in 2010 to 2012 [12,13]. A report based on the KNHANES 
from 2001 to 2013 found that the age-standardized prevalence 
of adult obesity increased from 29.2% to 31.8% [4,14]. The 
prevalence of diabetes during the same period increased in 
men. Although not all obese subjects develop diabetes, it is evi-
dent that obese individuals have a higher risk for the develop-
ment of diabetes. As the prevalence of obesity is increasing in 
Asians, the prevalence of diabetes could increase further.

YOUNG AGE OF ONSET OF DIABETES

The onset of type 2 diabetes mellitus (T2DM) in younger age 

groups is likely to result in a major economic burden for coun-
tries in Asia due to premature ill health and the phenomenon of 
‘living long with chronic illness.’ In developed countries, dia-
betes affects mainly those older than 65 years, as dietary pat-
terns and energy intake have not changed dramatically in the 
past decades [15]. Although Asians are not accustomed to 
Western dietary patterns, most developing countries in Asia ac-
cept these as markers of economic development. The younger 
generations in Asian developing countries are born in relative 
wealth compared with their parents and, although they retain 
their parents’ genetic background, they usually have access to 
an abundantly nutritional diet throughout their lives [16].
  Given the genetic propensity for diabetes and the access to a 
diet that is abundantly nutritional, the age of diabetes onset is 
decreasing in these generations. According to the Centers for 
Disease Control and Prevention in the United States, the mean 
and median ages at which diabetes is initially detected among 
Americans aged 18 years or older were 53.7 and 53.8 years, re-
spectively, in 1997 and 53.8 and 54.2 years, respectively, in 2011 
[17]. According to analyses using KNHANES data [8], the 
prevalence of diabetes in Koreans subjects in their 40’s was 
5.9% in 2001, 5.7% in 2007, and 7.3% in 2013. Although the 
age of onset of diabetes in these groups did not evidently de-
crease, Korean men tend to develop diabetes approximately 3 
years earlier than American men. The Hong Kong Diabetes 
Registry indicates that the mean age of diabetes onset is 52 
years, which is relatively earlier than that in Caucasians [18]. In-
deed, a multiethnic population-based cohort study in Canada 
found that the median age at diabetes diagnosis was 3 years 
younger in Chinese individuals compared with Caucasians (55 
years vs. 58 years) [19]. Furthermore, the proportion of adults 
aged younger than 40 years with diabetes is higher in Asian 
countries compared with in the United States and Europe [1]. In 
a recent analysis from the Joint Asia Diabetes Association pro-
gram [20], one in five adult diabetic individuals had young-onset 
diabetes, defined as a disease onset earlier than 40 years of age.
  The increase in the prevalence and decrease in the age of on-
set of diabetes in young Asian generations may be explained by 
the increasing prevalence of obesity and abundant nutrition, in-
cluding during the intrauterine period: that is, ‘the thrifty geno-
type’ hypothesis [21]. In addition, the behavioral patterns of 
younger children have been rapidly altered; fast food is readily 
available, and lifestyles are becoming increasingly sedentary 
due to Internet communication, computer games, television, 
academic pursuits, poor urban planning, and car travel [22]. A 
recent increase in the prevalence of gestational diabetes melli-
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tus (GDM) in Asian countries may also contribute to the in-
crease in diabetes in young Asians, as the offspring of mothers 
with GDM have increased adiposity at birth and increased risk 
of diabetes and obesity later in life [23]. Therefore, early explo-
ration and education in high-risk or obese Asian youths are re-
quired for the prevention of diabetes.

INCREASED PROPENSITY FOR VISCERAL 
OBESITY

Asian individuals generally have lower BMIs than individuals 
of other races, but they also tend to have higher visceral and 
body fat content. Multiethnic studies have reported that Asians 
of a given BMI have higher adiposity or visceral fat or waist 
circumference [24] and that the body fat of Asians is 3% to 5% 
higher than that of Caucasians with the same BMI [25]. In peo-
ple of European origin, a BMI of 30 correlates with a body fat 
percentage of approximately 50% in men and 30% in women 
[26]. However, Asians of the same age and sex with the same 
BMI have a higher fat percentage; thus, they are at higher risk 
for diabetes, high blood pressure, and heart disease compared 
with individuals of other ethnic backgrounds [27]. This has 
been termed the ‘Yudkin-Yajnik paradox’ [28].
  In addition, during the early stages of visceral fatness, the 
risk of dysglycemia is greater in some Asians than it is in Euro-
peans of the same age [29]. These observations prompted the 
World Health Organization (WHO) to establish a specific Asia-
Pacific guideline for the diagnosis of obesity, and various na-
tional organizations now recommend specific waist circumfer-
ence values for their own countries [30,31]. Greater visceral ad-
iposity can lead to increased fatty acid influx to the liver, altered 
adipokine production, fatty liver, and hepatic insulin resistance 
[32]. Therefore, more intensive interventions should be used 
with Asian populations to prevent visceral fat accumulation. 

IMPAIRED INSULIN SECRETORY 
CAPACITY RELATIVE TO INSULIN 
RESISTANCE

Asians are known for dysfunctional pancreatic insulin secreto-
ry function. Many studies assessing glucose tolerance in 
healthy subjects have found slight insulin secretory defects in 
Asian individuals [33,34]. A study performed in Koreans sug-
gested that impaired insulin secretion was induced by insuffi-
cient pancreatic β-cell mass, functional defects within β-cells 
themselves, or a combination of both. They reported a linear 

correlation between β-cell mass and BMI in patients with 
T2DM, suggesting the possibility of reduced insulin secretory 
function in Asians due to lower BMI and, thus, smaller β-cell 
mass [35]. Furthermore, these studies suggested that maximal 
β-cell mass and regenerative capacity in response to insulin re-
sistance is established at an early stage of life. In functional 
studies that analyzed pancreatic β-cell function via markers de-
rived from oral glucose tolerance tests, Asian subjects with 
prediabetes displayed marked reductions in β-cell function 
with little change in insulin sensitivity [36]. From these results, 
it is clear that Asians have a higher risk of developing diabetes 
due to genetic defects affecting insulin secretory function and 
β-cell mass. 
  The exact mechanisms underlying reduced β-cell mass and 
its subsequent associations remain unknown. However, multi-
ple genetic susceptibility factors were recently discovered. 
Several T2DM loci, including KCNQ1, were first discovered 
in Asians and replicated in Europeans [37,38]. A recent meta-
analysis of East Asian studies identified eight novel loci for 
T2DM; most of these variants were predicted to influence the 
risk of T2DM by affecting insulin secretion [37]. As these risk 
alleles are frequently found in East Asians, they may contribute 
to the reduced insulin secretory function seen in Asians; how-
ever, further research is required to investigate this association. 
In addition, Asians could benefit from treatment modalities that 
preserve or boost pancreatic islet functioning. 

LIFESTYLE, ENVIRONMENTAL, AND 
OTHER FACTORS

There have been tremendous changes in environmental, life-
style, and dietary factors in Asia during the past few decades. 
Environmental changes have been similar to those of the West-
ern world but have occurred on a different time scale [3]. In-
creased fast food and fat consumption, dramatic increases in 
the number of automobiles, and urbanization have contributed 
to steady increases in BMI and subsequent cardiometabolic 
risk factors.
  Changes in dietary patterns may be the most important fac-
tor contributing to the increase in the prevalence of diabetes in 
Asia. These changes include rapid shifts from carbohydrates to 
fats, with increased intake of animal foods and sugars [39]. Ad-
ditionally, increased white rice consumption is deleterious, as it 
has a high glycemic index [40,41]; it is hypothesized that 
Asians have a higher glycemic response than Caucasians to 
processed white rice [42]. Dietary problems have also occurred 



Rhee EJ

266  www.e-enm.org Copyright © 2015 Korean Endocrine Society

due to the greater energy intake associated with the consump-
tion of high-fat diets. Indeed, such diets were unknown when 
total caloric intake was low and simple carbohydrates were 
served as the main source of fuel. Therefore, individuals with a 
high risk of diabetes should be encouraged to eat healthy grains 
and plant proteins to prevent diabetes.

ETHNIC DIFFERENCES IN THE 
DEVELOPMENT OF DIABETIC 
COMPLICATIONS

Asian individuals with diabetes are at increased risk of micro-
vascular complications and albuminuria compared with Cauca-
sians. In the WHO Multinational Study of Vascular Disease in 
Diabetes, the earliest study that compared vascular complica-
tions between ethnicities, Native Americans showed an in-
creased incidence of retinopathy, renal complications, and low-
er extremity amputations as well as a higher incidence of isch-
emic heart disease compared with other cohorts [43]. In addi-
tion, Asian diabetic men had a higher incidence of albuminuria 
compared with European men. 
  These patterns of higher microvascular complications in 
Asians compared with Caucasians were replicated across mul-
tiple studies. In a cross-sectional study involving 32,308 pa-
tients with T2DM from 33 countries, Asian diabetic patients 
had the highest prevalence of microalbuminuria and/or macro-
albuminuria [44]. In the Action in Diabetes and Vascular Dis-
ease (ADVANCE) study, patients with T2DM from Asia had a 
higher incidence of renal complications and ischemic stroke 
but a lower risk of coronary heart disease (CHD) and peripher-
al vascular disease than their counterparts in Eastern Europe 
[45]. These patterns were replicated in other studies [46-48]. 
The exact mechanisms underlying these distinctive patterns re-
main unknown. Thus, further research is warranted to clarify 
the mechanisms underpinning the increased microvascular 
complications and ischemic stroke incidence as well as the 
lower incidence of CHD and peripheral vascular disease in 
Asian diabetic individuals. 

DIFFERENCES IN RESPONSES TO 
TREATMENT

Most treatment modalities for diabetes currently used in West-
ern countries are available in Asia, and some of these are more 
popular in Asia than in the nation in which the drug was devel-
oped. In addition, most Asian countries have their own treat-

ment algorithms, which differ from those of the American Dia-
betes Association, the European Association of the Study of 
Diabetes, and the International Diabetes Federation. However, 
these guidelines are affected primarily by the specific reim-
bursement system and economic status of each country. Never-
theless, it is important to discuss the differences in response to 
anti-diabetic medications.
  An example of a preferred treatment option in Asians is the 
α-glucosidase inhibitor (AGI); however, it is not frequently 
prescribed in Western countries. In a recent analysis investigat-
ing the efficacy of an AGI, the acarbose in different ethnic 
groups, Southeast and East Asians had slightly better responses 
to acarbose compared with Europeans [49]. This class of drugs 
is more effective in individuals with high post-prandial glucose 
excursion due to a combination of dysfunctional insulin secre-
tion and high carbohydrate intake [50].
  Dipeptidyl peptidase 4 (DPP-4) inhibitors, novel anti-diabetic 
agents, act by inhibiting DPP, the enzyme that degrades the in-
cretin hormones glucagon-like peptide 1 and glucose-dependent 
insulinotropic polypeptide, resulting in increased levels of their 
active forms [51]. DPP-4 inhibitors are known for their effects 
on post-prandial insulin secretion, prevention of islet apoptosis, 
and islet regeneration. A recent meta-analysis showed that DPP-
4 inhibitors had a superior glucose-lowering efficacy in Asians 
than in other ethnic groups [52]. Indeed, Asian-dominant stud-
ies (≥50% Asian participants) resulted in hemoglobin A1c 
(HbA1c) changes of –0.92%, compared with changes of only 
–0.65% in non-Asian-dominant studies (<50% Asian partici-
pants), resulting in a net difference of –0.26%. Moreover, the 
most impressive finding of this study was a clear correlation be-
tween BMI and the HbA1c-lowering effect of DPP-4 inhibitors 
in Asian-dominant studies, a correlation that did not exist in 
non-Asian-dominant studies. Thus, DPP-4 inhibitors may have 
better glucose-lowering efficacy in Asians due to their lower 
BMIs, highlighting that these drugs may represent a better treat-
ment option in Asians compared with Caucasians.

CONCLUSIONS

Asians are at higher risk for increased prevalence of diabetes. 
As the population of the Asia-Pacific region increases and ac-
counts for a significant proportion of the world population, the 
worldwide prevalence of diabetes will continue to increase. 
Thus, an emphasis on interventions and the prevention of obe-
sity and diabetes in Asians is essential to reverse this trend. The 
reasons for the increased prevalence of diabetes and the ethnic-
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specific characteristics of Asians are as follows: increasing 
obesity, a propensity for visceral obesity, impaired insulin se-
cretion, reduced pancreatic β-cell mass, young age of diabetes 
onset, urbanization and modernization, increased microvascu-
lar complications and ischemic stroke, and better response to 
DPP-4 inhibitors (Fig. 1). However, further studies are war-
ranted to clarify these exact mechanisms. Moreover, educa-
tional efforts and healthcare interventions are needed in Asia to 
reduce the global health risk of diabetes.
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