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Abstract

Diabetes is a major lifestyle disorder, the prevalence of
which is increasing globally. Asian countries contribute
to more than 60% of the world’s diabetic population
as the prevalence of diabetes is increasing in these
countries. Socio-economic growth and industrializa-
tion are rapidly occurring in many of these countries.
The urban-rural divide in prevalence is narrowing as
urbanization is spreading widely, adversely affecting
the lifestyle of populations. Asians have a strong ethnic
and genetic predisposition for diabetes and have lower
thresholds for the environmental risk factors. As a re-
sult, they develop diabetes at a younger age and at a
lower body mass index and waist circumference when
compared with the Western population. The adverse ef-
fect of physical inactivity and fatty food are manifested
as the increasing rate of overweightness and obesity,
even among children. The health care budgets for the
disease management are meager and the health care
outcome is far from the optimum. As a result, com-
plications of diabetes are common and the economic
burden is very high, especially among the poor strata
of the society. National endeavors are urgently needed
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for early diagnosis, effective management and for pri-
mary prevention of diabetes. This editorial aims to high-
light the rising trend in prevalence of diabetes in Asia,
its causative factors and the urgent need to implement
national strategies for primary prevention of type 2 dia-
betes.
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INTRODUCTION

The prevalence of diabetes, constituted chiefly by type
2 diabetes (IT2D), is a global public health threat. The
prevalence among adults aged 20-70 years is expected to
rise from 285 million in 2010 to 438 million by the year
2030". While T2D poses a huge economic burden to all
nations, developing countries bear the highest burden
since more than 80% of cases occur in these countries.
Prevalence estimates of diabetes and impaired glucose tol-
erance (IGT) are high for all Asian countries and are ex-
pected to increase further in the next two decades'. The
present trend indicates that more than 60% of the world’
s diabetic population will be in Asia. This editorial aims to
highlight the rising trend in prevalence of diabetes in Asia,
its causative factors and the urgent need to implement na-
tional strategies for primary prevention of T2D.
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Table 1 Prevalence and incidence of type 2 diabetes in South Asia
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Country Year Diagnosis method Criteria Prevalence (%) Fold increase (%)
National  Urban Rural National Urban Rural
Bangladesh®™ 1997 FPG/OGTT WHO 1985 45
2005 FPG/OGTT WHO 1999 8.1 23 1.8 (8 yr)
China
Mainland™*! 1994 FPG/OGTT WHO 1985 25
2001 FPG/OGTT WHO 1985 6.1 6.9 56 24 (7yr)
2008 OGTT WHO 1999 9.4 11.4 82  38(13yr) 17(6yr) 15 (6yr)
Hong Kong""! 1990 OGTT WHO 1985 45
1996 FPG/OGTT ADA 1997/ WHO 1998 9.8 2.2 (6 yr)
Taiwan®*” 1987 FPG/OGTT WHO 1985 44 2.2 (8 yr)
1996 OGTT WHO 1985 9.2
India"” 1989 FPG/WHO WHO 1985 8.2 24 23 (16yr) 3.8 (16 yr)
2006 OGTT WHO 1999 18.6 9.2
Indonesia"” 1981 OGTT WHO 1980 1.6
1995 5.7 3.5 (13 yr)
South Korea!™ 1997 OGTT ADA 1997 6.9
2003 OGTT ADA 1997 11.7 1.7 (6 yr)
Malaysia™*"! 1982 NA 2.1
2006 FPG WHO 1985 11 5.2 (24 yr)
Nepal"** 1990 FPG ADA 1997 14' 0.3
1999 FPG ADA 1997 14.6 25 6.81 (17yr) 83 (11yr)
2007 NA NA 9.5'
Pakistan"” 2006 OGTT WHO 1985 10.6 7.7
Philippines”” 1982 OGTT = 11.0 mmol/L 3.3
2002 OGTT WHO 1999 49 1.5 (19 yr)
Singapore® ! 1985 OGTT WHO 1985 47
1998 FPG/OGTT WHO 1985 9
2004 FPG/OGTT WHO 1985 8.2 1.9 (19 yr)
Sri Lanka®**! 1994 OGTT WHO 1985 5
2005 FPG/OGTT ADA 1997 10.3
Thailand"***”! 2000 FPG =7 mmol/L 6.7
2004 FPG WHO 1985 9.6 1.4 (4yr)
Taiwan**" 1987 FPG/OGTT WHO 1985 44 2.2 (8 yr)
1996 OGTT WHO 1985 9.2
Vietnam™?" 1990 FPG ADA 1.4
2001 OGTT WHO 1985 3.8 2.7 (11 yr)

'Sub urban area, numbers in brackets show the period in which the increase has occurred. OGTT: Oral glucose tolerance test; ADA: American Diabetes
Association; WHO: World Health Organization; FPG: Fasting plasma glucose; NA: Not available.

CHANGE IN PREVALENCE OF T2D IN

SOUTH ASIA

Table 1 shows the changing trends in the prevalence of
diabetes in South Asian countries” . In the past two
decades, the prevalence in urban areas has increased re-
markably in most countries, the increase being phenom-
enal in Nepal'*'® and China®. The national prevalence
has increased by two fold or more within a decade in
many countries™***!. Rural prevalence has increased
considerably in India, Nepal“sj and China". India and
China have large rural populations and hence the in-
creased prevalence of diabetes in rural areas has contrib-

uted to the overall national increase in the prevalence of
diabetes in these countties.

The recent improvements seen in health status of
people of Singapore in the National Health Survey
are commendable™. In the past 50 years, the country
achieved rapid economic progress and underwent an epi-
demiological transition from a high prevalence of infec-
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tious diseases to a high prevalence of lifestyle-associated
chronic non communicable diseases such as diabetes,
hypertension (HTN) and cardiovascular risk factors. In
1991, Singapore’s Review Committee on National Health
Policies reviewed the country’s health care services and
endorsed policies focusing on health promotion and
disease prevention and control of health risk factors,
including overweightness and obesity. A series of health
promotion measures were initiated in 1992 under the Na-
tional Healthy Lifestyle Program, focusing on not smok-
ing, being physically active, eating right and managing
stress to combat major chronic disease and their risk fac-
tors. Health education and disease prevention campaigns
made significant achievements in the health status of the
people.

With the national initiatives taken to improve the
health status of the people, a decrease was seen for the
first time in the prevalence of diabetes (from 9% in 1998
to 8.2% in 2004)*”. A remarkable reduction was seen in
other cardiovascular risk factors, such as hypertension,
dyslipidemia and smoking, Physical activity levels have
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Figure 1 Increasing prevalence of diabetes and impaired glucose toler-
ance in rural populations in India. IGT: Impaired glucose tolerance.

shown improvement, although much needs to be done to
tackle the problem of rising overweightness and obesity.

FACTORS CONTRIBUTING TO THE RAPID
INCREASE IN PREVALENCE OF DIABETES

IN ASIA

Urbanization and socioeconomic transition
The escalating prevalence of diabetes seen in the last
two to three decades can be attributed mostly to the
change in lifestyle as a result of rapid socioeconomic
growth. The rise in prevalence, therefore, is a result of
environmental and behavioral changes and cannot be
attributed to altered gene frequencies since the increase
has occurred within a few decades. It is estimated that
the substantial increase in utrbanization will occur in most
Asian countries, although the rates are variable among
these countries””. The highest rates of urbanization (50%0)
have been in Singapore, Korea, Malaysia, Philippines
and Indonesia. China, Pakistan, India and Thailand have
intermediate rates (30%) and Bangladesh and Sti Lanka
have slow rates of urbanization. The increase in urban
population and aging are the main determinants of the
global rise in prevalence of diabetes. Urbanization and
internal rural to urban migration result in several adverse
impacts; physical activity decreases, diet habits shift to-
wards high-energy foods and body mass index (BMI) and
upper body adiposity increase considerably.
Socio-economic progress, occurring even in the rural
areas of countries such as India and China, have ad-
versely affected the proportion of people affected with
lifestyle disorders such as obesity, diabetes, HTN and
cardiovascular diseases (CVD). As shown in the recent
studies in India"” and China®”, considerable changes
have occurred in the living pattern of the rural popula-
tion, leading to an increase in total prevalence of over-
weightness and diabetes in these countries. In 1980, less
than 1% of Chinese adults had diabetes and in 2008, the
prevalence had increased to nearly 10%".
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The temporal change in the prevalence of diabetes
and IGT in rural India over the period of 1989-20006 is
shown in Figure 1" Similar trends have been described
for Thailand, Malaysia, Bangladesh and Pakistan”". A
large pool of prediabetic subjects exists even in the
rural region, as shown by the high prevalence of IGT.
Recent studies in India showed that the conversion rate
of IGT to diabetes is high, probably on account of the
influence of lifestyle transitions " It was noted that
the prevalence of IGT decreased from 7.2% in 2003 to
5.5% in 20006, with a concomitant increase in the preva-
lence of diabetes. In another rural region in India, the
crude prevalence of diabetes was 13.2% and prevalence
of IGT was 15.9% in 2006"". Several other reports also
show the rising trend in the prevalence of diabetes in
rural regions”.

The natural history of prediabetes is unclear. A review
of data from 79 cross sectional studies in South Asian
populations showed that diabetes prevalence was rising,
whereas IGT prevalence was stable™. Possible explana-
tions for this apparent discrepancy are a rapid conversion
of IGT to diabetes produced by lifestyle transition or a
cohort effect, with improving maternal and infant nutri-
tion in reduced IGT and with a fall in diabetes to follow.
Morte prospective studies are needed to address these hy-
potheses.

LOW THRESHOLDS FOR CONVENTIONAL
RISK FACTORS
Age

Asian populations develop diabetes at a younger age than
Western populationsm. However, racial variations within
Asia are evident in the age specific prevalence of diabe-
tes. In the Asian Indian population, prevalence of diabe-
tes peaks at 60-69 years of age, whereas in the Chinese
population it peaks at 79-89 years. Indians also have a
higher prevalence of IGT at a younger age than the Chi-
nese population. The findings from Pakistan""” and Sri
Lanka™ are similar to the results from India"’. The eth-
nic differences in the prevalence of diabetes and impaired
glucose regulation may not be completely explained by
the living environment and geographical locations, sug-
gesting a major role for genetic factors as well™, Tt may
also be related to an interplay of higher rates of central
obesity, insulin resistance, genetic predisposition and/
or influence of adverse intrauterine influences present
among the Asian Indian population.

Diabetes in the youth

As the prevalence of diabetes increases, the proportion
of young people with diabetes also increases. The rapidly
increasing prevalence of T2D in the youth is highlighted
by studies in the Asian populations in native lands and
in migrant countries. China showed an 88% increase in
prevalence in 35-44 years age group within a period of 6
yearsm]. In southern India, the prevalence of diabetes in
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persons under 44 years has increased from 25% of the
total prevalence in 2000 to 36% in 2006, Asian people
with young onset of diabetes have substantial pheno-
typic heterogeneity, many with a positive family history,
impaired beta cell function, no islet cell autoantibodies
and with clustering of cardio metabolic disorders**,
The major cause for the increasing prevalence of T2D
in Asian children is the increasing rate of obesity and
decreasing rate of physical activity, leading to insulin re-
sistance™. Most of the Asian countries are largely rural;
hence a sudden change in the lifestyle of the rural people
would increase the number of people affected by meta-
bolic disordets.

The rising trend seen in the prevalence of gestational
diabetes among Asian women and the increased risk for
future diabetes in them may also contribute to the esca-
lating prevalence of diabetes in young people!™,

Anthropometric characteristics

Although the prevalence of obesity and being overweight
are relatively lower in Asia compared with Western popu-
lations, the recent socioeconomic transition in Asia is
resulting in a parallel increase in its prevalence. Among
Asians, diabetes occurs at lower BMI levels than in West-
ern populations and small increments in weight triggers
glucose intolerance in susceptible subjects*****. Analysis
of the National Health Interview survey in the United
States from 1997 to 2008 showed that Asian Americans
had a significantly higher rate for diabetes than the whites
throughout the study periost]. There was a significant
upward trend in both groups for diabetes and BMI.
However, Asian Americans, especially Asian Indians, had
higher odds of developing diabetes, despite having a sig-
nificantly lower BMI than the white population.

Several studies in Asian populations, particulatly in
Asian Indians, have highlighted the “metabolically obese”
phenotype among normal weight individuals***”, This
phenotype, characterized by greater abdominal obesity de-
spite a normal BMI, less muscle mass, higher percentage
of body fat and increased propensity for insulin resistance
compared with the Western population, renders higher
susceptibility for diabetes in Asian populationsl49'52].

The association of BMI and diabetes is modified by
ethnicity™. Ethnicity is associated with several factors,
such as genetic constitution, lifestyle, living environment
and anthropometric characteristics. Body composition
related to fat distribution is a stronger determinant of the
metabolic milieu than BMI. The diabetes epidemiology,
collaborative analysis of diabetes criteria in Europe/in
Asia study group noted that the overall effect of age on
the prevalence of diabetes differed considerably between
the ethnic groups, even in the subjects with the same
BMI™. Asian populations are prone to have more intra
abdominal fat accumulation and low muscle mass. Asian
Indians, in particular, have the above abnormalities which
account for the high prevalence of insulin resistance
and diabetes at low levels of BMI. A study by our group
showed that the risk of diabetes increases progressively
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from a BMI of = 23 kg/ m’ among Indians”®. BMI in =
of 23 kg/ m’is also considered overweight for most Asian
populations®™.

Smoking and alcohol use

The risk of diabetes is shown to be higher by 45% in
smokers than among non smokers™. Smoking increases
the risk of central obesity and insulin resistance””
nicotine exposure has several other deleterious effects.
Asian countries such as China and India continue to pro-
duce and consume tobacco products and hence face a
huge public health problem.

The increasing use of alcohol in Asian countries,
especially among the middle class and rural population,
also increases the risk for diabetes and other metabolic
diseases.

and

Genetic susceptibility

Prevalence of T2D is high among Asian populations,
particulatly so in Asian Indians, by virtue of a high ge-
netic susceptibility and enhanced interaction with envi-
ronmental triggers. Exposure to a high fat diet and lower
levels of physical activity are the common factors which
trigger the gene-environmental interaction.

Both the thrifty genotype and thrifty phenotype hy-
potheses appear to have etiological roles in development
of diabetes in Asian populations. While the thrifty geno-
type hypothesis points to a mismatch between the ances-
tral genes and modern environment, the thrifty phenotype
hypothesis postulates a mismatch between intrauterine
and adult life environments™. The selective presence of
“thrifty genotypes”has been considered to be advanta-
geous in certain populations during evolutionary selection
by repeated famine and feast cycles. However, these genes
have rendered them highly predisposed to obesity and
diabetes during the modern of era of continuous feast-
ing™. The “thrift phenotype” hypothesis postulates that
intrauterine malnutrition leads to metabolic and structural
changes in the beta cells that are beneficial for early sur-
vival, but increases the risk of T2D and other chronic
disorders in adulthood . Rapid weight gain occurring in
childhood due to a nutritionally rich environment enhanc-
es the risk of these adult diseases. A recent collaborative
study of prospective data from large numbers of indi-
viduals in 5 low and middle income countries, including
India, showed that lower birth weight is a risk factor for
glucose intolerance®. Higher than expected weight gain
between 48 mo and adolescent/adult is also a risk factor
for glucose intolerance.

The combination of gestational diabetes, 7 ufero nu-
tritional imbalance, childhood obesity and over nutrition
in adulthood will continue to fuel the epidemic in Asian
countries undergoing rapid nutritional transitions””

DIABETIC COMPLICATIONS

Asian diabetic patients have a high risk of developing
long term diabetic complications because they develop
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the disease eatlier. The association between vascular com-
plications and poor glycemic control is well known'*>®.
The health care outcome among diabetic patients in
many Asian countries is far from optimum.

Diabetes is associated with debilitating micro and
macro vascular complications. As Asian populations de-
velop diabetes at a young age, they live long enough to
develop the complications too, resulting in high rates of
morbidity and early mortality"”. The risk of CVD increas-
es by 3-4 fold in a diabetic person. Mote than 75% of all
mortality among diabetic persons occurs from cardio-
vascular disease™. The UK Prospective Diabetes Study
(UKPDS) showed that every 1% increase in HbAlc
was associated with 12% increase in heart failure®. In
diabetic subjects, several stronger risk factors other than
the classic risk factors exist, such as elevated small, dense
low-density lipoprotein (LDL) cholesterol or oxidized
LDL, which confer a higher risk in diabetic than in non-
diabetic individuals with elevated LDL. The process of
atherogenesis in diabetes is complex and consists of
interrelated multiple factors. The chronic hyperglycemia
activates the mechanisms related to atherogenesis. The
cardiovascular pathology is related to a combination of
both micro and macrovascular dysfunction[641. The epi-
demiology of diabetes intervention and complications
study'® in type 1 diabetes and the extended UKPDS
study® have shown definite cardiovascular benefit with
lowering of blood glucose levels.

Few population based data on prevalence of diabetic
complications are available from developing countries.
However, it is been estimated that nearly 30% of type
2 diabetic patients in Asian countries have retinopathy.
The prevalence of diabetic end stage renal disease is also
higher than among the white populations. The preva-
lence of neuropathy and foot complications are also high
among the Asian patients[46’47].

COST OF DIABETES

The young age at onset not only increases the health
care burden of treating large numbers of people with
diabetes, but also increases the morbidity and premature
mortality due to diabetic complications. The rate of com-
plications increases proportionally with the duration of
diabetes.

The cost of diabetes care is high and increasing
wortldwide. The economic burden is very high, especially
in developing countries, and more so in the lower eco-
nomic groups, who spend 25%-34% of their income on
diabetes care™®™. The cost of care increases substantially
when complications occur or when admission to hospital,
surgery or insulin treatment is needed.

Studies from developed western countries and devel-
oping countries in Asia have shown similar results with
respect to the quality of diabetes care and the glycemic
outcome among the diabetic population™®. Less than
30% of the patients achieve the desired glycemic goals[@].
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PRIMARY PREVENTION

In most Asian countries, the medical challenge posed by
the burden of diabetes is huge. It is unmatched by the
budget allocations for health care. Primary prevention
is important to reduce the burden of diabetes faced by
patients, families and society at large. Several prospective
randomized clinical trials have shown that primary pre-
vention of T2D is possible by lifestyle intervention or by
the use of pharmacological agents such as metformin'
The Chinese Da-Qing study and the Indian Diabetes
Prevention Programsm] have shown the benefits of life-
style modification focused on improved physical activity
and healthy diet habits to prevent or at least delay the on-
set of diabetes in high risk subjects. Lifestyle intervention
can have a sustained 43% reduction in the incidence of
diabetes over a 20 year period™.

Prevention of obesity and diabetes will be cost effec-
tive as it will prevent not only the development of diabe-
tes but can also prevent the occurrence of complications.

The serious epidemic nature of diabetes has been
recognized by the United Nations and it recommends
member countries to develop national policies to combat
the disease. In several Asian countries, governments have
initiated national programs for the prevention and con-
trol of non-communicable diseases”". The health care
programs implemented by Singapore have been effective
and fruitful®’.

CONCLUSION

The health care and societal burden of diabetes is alarm-
ing in many Asian countries, particulatly in China and In-
dia. In addition to the rising number of people with the
disease and its complications, the younger age at which
the disease develops and the escalating occurrence of
T2D in children and adolescents are of significant con-
cern. Rapid rates of urbanization, modernization, readily
available fast foods and sedentary habits have altered the
lifestyle of the population, more so among the youth.
The health consequences are devastating in Asian popula-
tions due to a strong genetic predisposition to metabolic
diseases like diabetes and CVD. Current lifestyle param-
eters perhaps accelerate the clinical expression of the
disease at a very young age itself.

Primary prevention of diabetes is possible by modify-
ing risk factors such as obesity and insulin resistance ",
National programs promoting healthy lifestyle among the
population, starting from a young age, should be given
priority in the health care agenda.
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