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Abstract Approximately 347 million persons were estimated
to have diabetes worldwide in 2008, an increase of 194 million
cases from 1980. Diabetes now affects both high- and low-
income countries, with low-income countries bearing the ma-
jority of the burden. The epidemiologic transition from tradi-
tional health risks, such as poor hygiene, to modern health risks,
such as sedentary lifestyle, has facilitated the increase in inci-
dence in diabetes, especially in developing countries. The effect
of these risk factors may be especially pronounced in some
racial and ethnic populations. Increased surveillance for diabe-
tes has contributed to increased diabetes prevalence in higher-
income countries. Survival with and some risk factors for
diabetes have improved in developed countries, but global
diabetes mortality has increased by 20 % since 1990. Popula-
tion growth and aging will only increase the burden of diabetes,
and public health interventions are needed to address diabetes
risk factors to stem the tide of this epidemic.
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Introduction

The Global Burden of Metabolic Risk Factors of Chronic
Disease Collaborating Group (Blood Glucose) estimated that
347 million adults worldwide had diabetes in 2008 based on
fasting plasma glucose (FPG) >7 mmol/L, an increase of ap-
proximately 194 million cases since 1980 [1••]. One third of
this increase was attributed to factors other than aging and

population growth [1••]. Based on aging and urbanization, this
global prevalence is projected to rise by more than 50 % by
2030 [2].

From 1980 to 2008, FPG and diabetes rose or were stable
in the vast majority of regions across the globe, but trends in
FPG and prevalence of diabetes did vary across regions [1••].
By 2008, 40 % of cases were in China and India [1••].
Diabetes prevalence was highest in Oceania (>15 %) but also
high (>8 %) in most other regions, and diabetes prevalence
was lowest in 2008 in the high-income region of Australasia,
North America, andWestern Europe (women) and in the high-
income Asia-Pacific region [1••]. FPG and diabetes preva-
lence increases were most substantial in Oceania and were flat
in east/southeast Asia, central/eastern Europe and sub-Saharan
Africa (men). Central Asia, central and eastern Europe, and
sub-Saharan Africa were underrepresented in the Global Bur-
den of Metabolic Risk Factors of Chronic Disease Collabo-
rating Group analysis [1••], but prevalence data from other
analyses completed for 2000 and 2010 do suggest increases in
prevalence in these regions [2, 3].

This continuing rise in the global burden of diabetes does not
alone tell us about the relative contributions of increasing
incidence of diabetes and increased survival to this epidemic.
Increasing incidence clearly plays a role given the high preva-
lence of diabetes in populations essentially devoid of this
condition previously [4]. However, diabetes care has changed
considerably in developed countries likely improving survival
for at least a subset of patients with diabetes [5]. This review
describes the contribution of the following to the increasing
global epidemic of diabetes: (1) increasing incidence; (2)
changing epidemiology of risk factors for type 2 diabetes; (3)
increased surveillance for type 2 diabetes; and (4) improve-
ments in survival for persons with type 2 diabetes. We assume
that more than 90 % of cases of diabetes in adults identified by
observational studies are type 2 diabetes consistent with prior
knowledge of the epidemiology of diabetes mellitus.
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Trends in the Incidence of Type 2 Diabetes

It is reasonable to assume that dramatic increases in diabetes
incidence have led to the increased global prevalence of type 2
diabetes [4, 6, 7]. However, while multiple separate analyses
have provided consistently large global prevalence estimates and
projections [1••, 2], evidence on trends in the incidence of
diabetes ismore limited andmostly available from a few regions.

Compared with developed countries, the prevalence of dia-
betes has risenmore sharply in developing countries on average
and is higher in persons between the ages of 20 and 59 [2].

Developed Countries

In developed countries, incidence rates for diabetes among
adults have been characterized bymarked, preserved increases
since the 1980s, intermittent plateaus, and possible stabiliza-
tion in the mid- 2000s. Absolute incidence rates vary across
countries, and shifts toward increased diabetes incidence in
younger age groups have occurred [8, 9]. In the United States,
the Centers for Disease Control estimated that the age-
adjusted incidence of diabetes increased from 3.5 to 8.7 per
1000 persons between 1980 and 2008 followed by slightly
decreased incidence rates through 2011 [9]. Similarly, in-
creases in diabetes incidence were observed in United King-
dom national clinic data between 1991 and 2009 with con-
stants rates in 2009 and 2010 [8]. Data from the Danish
National Diabetes Registry also showed increasing incidence
rates from 1995–2004 with a suggestion of a small decline
between 2004 and 2007 [10], and stable diabetes incidence
rates were observed in the Lombardy region of Italy between
2002 and 2007 [11]. An analysis of the Taiwan Nationwide
Health Insurance database also demonstrated constant inci-
dence rates between 2000 and 2009 [12]. Different from what
has been seen in these other developed countries, diabetes
incidence rates have continued to climb through 2009 in
Alberta in Canada [13].

Developing Countries

Unfortunately, evidence on secular trends in the incidence of
diabetes in developing countries is lacking. Population-based
epidemiologic studies such as the Chennai Urban Rural Epi-
demiology Study (CURES) [14] in India and the Shanghai
Diabetes Study in China only provide evidence on trends in
diabetes prevalence [15] or on incidence at one point in time
as in the New Delhi Birth Cohort [16]. However, the sharp
increase in diabetes prevalence observed in developing coun-
tries [2], such that 80 % of diabetes cases are in developing
countries [4], seems unlikely to be related to improved sur-
vival alone.

Increased Diagnosis of Type 2 Diabetes

The awareness of the diabetes epidemic has likely increased
surveillance and, thus, the prevalence of known diabetes.
Also, hemoglobin A1c (HbA1c), a test that is more expensive
but does not require fasting, is now a recommended screening
test for diabetes [17]. In the U.S., Cowie CC et al. reported a
stable prevalence of undiagnosed diabetes and prediabetes
based on fasting glucose or oral glucose tolerance tests but
an increase in diagnosed diabetes for 2005–2006 vs 1988–
1994 [18]. Similar results were observed for the periods of
1999–2002, 2003–2006, and 2007–2010 [19]. Diagnosed
diabetes increased over time while undiagnosed diabetes
remained stable. However, prediabetes defined by impaired
fasting glucose or HbA1c ≥5.7 % increased substantially over
these periods [19]. With increased screening, we would expect
milder or earlier cases, whichwould contribute to an appearance
of increased survival as well.

Increased Burden of Risk Factors for Type 2 Diabetes
Worldwide: the Epidemiologic Transition

While the secular trends in the incidence of diabetes have not
been well-documented globally, the changing epidemiology of
risk factors for type 2 diabetes is quite clear. Traditional risk
factors such as age, adiposity, sedentary lifestyle, and adverse
dietary patterns have increased substantially, especially in de-
veloping countries, and other risk factors have emerged, includ-
ing environmental exposures, adverse intrauterine environment,
gene-environment interactions, and epigenomics. Amajor driv-
er for the increase in traditional risk factors has been urbaniza-
tion in developing countries; type 2 diabetes follows as food is
easier to acquire, less activity needed for daily living, and the
likelihood of surviving to older age increases [6]. Moreover,
China and India now account for 40 % of current cases of
diabetes [1••], and risk factors, such as body mass index (BMI),
appear to increase diabetes risk in Asian populations more than
previously observed in non-Asian populations.

An important concept to consider in this discussion is the
epidemiologic transition from traditional health risks (eg, poor
hygiene) to modern health risks (eg, sedentary lifestyle) [20•].
Using the Global Burden of Disease Study 2010, in a compre-
hensive study of trends in the global burden of disease between
1990 and 2010, Lim et al. estimated the contribution of 67 risk
factors to the global burden of disease, estimated by disability-
adjusted life-years (DALYs), from 1990 to 2010 [21••] provid-
ing important evidence of this epidemiologic transition.

Age

Diabetes risk increases with age, and as the population ages,
we expect a higher burden of type 2 diabetes. However, the
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Global Burden of Metabolic Risk Factors of Chronic Disease
Collaborating Group found that aging and population growth
accounted for only 70 % of the increase in global diabetes
prevalence from 1980 to 2008 [1••].

Another particular concern is the burden of diabetes antic-
ipated and observed in children and adolescents. While data
are lacking on actual trends across populations over time [22],
the existence of adiposity and elevated glucose [23] is
alarming and will only add to the current prevalence of dia-
betes as the population ages. Based on existing data on dia-
betes and demographic projections in the U.S., the SEARCH
for Diabetes in Youth Study Group estimated that prevalence
of type 2 diabetes among U.S. persons younger than the age of
20 years will increase by 2.3 % per year through 2050 [24].

Adiposity

Excess adiposity has long been recognized as a strong risk
factor for type 2 diabetes, and the global prevalence of over-
weight and obesity in adults has increased substantially since
1980 [25••, 26]. The age-standardized prevalence of over-
weight increased from 24.6 % to 34.4 % between 1980 and
2008, and the age-standardized prevalence of obesity increased
from 6.4 % to 12 % between 1980 and 2008 [25••]. While
central and eastern Europe had the highest prevalence of obe-
sity in 1980, by 2008, north Africa, the middle East, central and
southern Latin America, southern sub-Saharan Africa, and
high-income north America had the highest prevalence [25••].
Female obesity increased from 1980 in all regions, and male
obesity increased in all regions with the exception of central
sub-Saharan Africa and south Asia [25••]. The largest absolute
increases in numbers of overweight people occurred in the
United States, China, Brazil, and Mexico between 1980 and
2008 [25••], and proportionally, the most dramatic increases
occurred in Oceania, a region in which the prevalence of
obesity was already >20 % in 1980 [25••].

Specific quantitative evidence on how much of the increas-
ing global burden of diabetes can be ascribed to adiposity is
sparse. A recent analysis of the National Health and Nutrition
Examination Survey (NHANES; 1988–1994, 1999–2004,
and 2005–2010) did show that most of the increased preva-
lence of diabetes between 1988 and 2010 in U.S. adults
younger than the age of 65 could be explained by correspond-
ing increases in BMI [27]. Increases in overweight among
infants and children have been observed worldwide as well
[28, 29], and earlier obesity appears to increase later risk of
diabetes [30, 31].

Much of the data discussed above rely on BMI as a mea-
sure of adiposity, and BMI is known to predict diabetes risk
differentially across racial and ethnic populations. As noted in
multiple comprehensive reviews on the topic [32•, 34], com-
pared with Caucasians, South and East Asian populations
develop type 2 diabetes at a lower BMI and have more

“metabolically-disadvantageous” body composition (more ab-
dominal and visceral fat and less leanmass) [4, 32•]. In the U.S.,
higher diabetes burden at a lower BMI has also been observed
in Asian Americans (Chinese, Japanese, Filipino, Korean,
Vietnamese, Southeast Asians, and South Asians) and Native
Hawaiians compared with Caucasians [33, 34]. Thus, increasing
adiposity in populations that appear more susceptible to accu-
mulating more metabolically-harmful adipose has certainly
contributed to the increased global burden of diabetes.

Nutrition & Physical Activity

The epidemiologic transition can explain this global increase
in adiposity [20•]. As infectious disease becomes less of a
burden, life expectancy increases and economic growth oc-
curs. These facilitate adoption of a Western lifestyle charac-
terized by increased access to food, shift to a lower-quality
diet, and a more sedentary lifestyle [20•, 21••, 35•]; diet [36]
and a sedentary lifestyle contribute to excess adiposity but can
also cause diabetes independently.

With this nutrition transition, carbohydrates such as whole
grains are replaced with lower-quality carbohydrates such as
refined sugars (including sugar-sweetened beverages) [35•];
fresh fruit and vegetable consumption decrease [20•]; and the
consumption of animal products increases [35•]. Even though
more income may be available for food, cheaper foods of lower
nutritional quality are more appealing in developing countries
where despite economic growth, incomes are still low [35•].

In 2010, physical inactivity, high-sodium diets, and diets
low in whole grains contributed substantially to the global
burden of diabetes [21••]. Other “modern” dietary factors have
also emerged as possible risk factors for diabetes. In a recent
cross-country analysis of data from 43 countries, despite
similar total sugar intake, diabetes prevalence was 20 %
higher in countries with higher availability of high fructose
corn syrup [37]. Red meat consumption, and in particular
processed red meat consumption, also appeared to raise dia-
betes risk in observational studies in the United States, France,
Japan, and Rotterdam [38–41].

Smoking

Active smoking is associated with a 44 % increased risk of
diabetes based on a meta-analysis of 25 observational studies
[42], and the overall numbers of tobacco smokers increased
from 1990 to 2010 [35•], consistent with what is unfortunately
expected with the epidemiologic transition [20•].

Socioeconomic Factors

Given the risk factors described above, the impact of changing
macroeconomics on the global burden of diabetes risk factors
must be discussed. In a study combining data from the Global
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Burden ofMetabolic Risk Factors of Chronic Disease with data
on country-level gross domestic product (GDP) and urbaniza-
tion, higher GDP was associated with a higher BMI with a
plateau (for both men and women in 1980 and for men in 2008)
or decrease (women in 2008) in BMI at the highest GDPs [36].
Increasing BMI was also observed with increasing urbaniza-
tion, especially in the 2008 analyses [36].

Environmental Exposures

In parallel with changes in macroeconomics, additional envi-
ronmental exposures that may increase diabetes risk have
emerged, most of which remain poorly understood. An ele-
gant discussion of many of these postulated exposures and
how they may trigger hyperinsulinemia as the primary “le-
sion” underlying type 2 diabetes is provided by Corkey 2012
et al. [43••]. These putative exposures include climate change,
contamination of the food and water supply (from chemicals
in agriculture, drugs in food animals, and plasticizers used in
the packaging of foods) and advanced glycation end-products
in prepared food. Some of the strongest evidence for this
insulin hypersecretion hypothesis is on the effect of food
additives in increasing insulin secretion [43••]. In addition,
The Danish Diet, Cancer, and Health Study demonstrated the
possibility that air pollution as estimated by residential NO2

levels may increase diabetes risk [44]. The International Dia-
betes Federation published a report on diabetes and climate
change given the increasing global burden of disease related to
both of these seemingly unrelated entities. Diabetes and cli-
mate change share etiologies including increased mechaniza-
tion of transportation, depletion of natural resources with
population growth, increased use of animals for food, indus-
trialization of food production, and globalization of food and
agriculture, and the IDF postulates that climate change,
through natural disasters and droughts, contributes to the
diabetes epidemic through excessive pressure on health care
systems, especially those in developing countries, with con-
comitant food insecurity causing continued diabetogenic die-
tary patterns [45•].

Genetic Risk

Knowledge of how genetic variation contributes to type 2 dia-
betes risk has grown exponentially during the time that type 2
diabetes has emerged as one of our most important global public
health issues. Well over 50 single nucleotide polymorphisms
(SNPs) are now known to associate with type 2 diabetes risk
[46]. However, it is unlikely that these genetic risk factors have
increased in prevalence during the past approximately 50 years
that diabetes prevalence has increased. The “thrifty gene” hy-
pothesis is a well-known, although not ubiquitously-accepted,
explanation [47, 48] for the emergence of type 2 diabetes in the
face of a likely fairly constant genetic background over these

50 years. This hypothesis suggests that selection for genetic
variation that allows for storage of energy in the case of famine
occurred over time [47]. Basically, there was previously an
evolutionary benefit of insulin resistance [49]; now, in an era
of excess food and decreased physical activity, these genetic
variants that were previously beneficial are now emerging as
risk factors for type 2 diabetes. The overall effect of this is an
overarching interaction between previously-selected genetic var-
iation and secular trends in environment.

Genetic discovery for type 2 diabetes has mainly occurred in
populations of European ancestry [46]. Additional genetic var-
iation important for diabetes risk is emerging in other popula-
tions (eg, South Asians, East Asians, and East Africans) al-
though data are still quite limited [46, 50–52]. The existence of
unique genetic variation contributing to diabetes burden in
other populations may help to explain absolute differences in
diabetes risk and differences in the relationships between adi-
posity and diabetes across populations as described above.

Another consideration relevant to this discussion is the impact
of epigenomics on diabetes [53•]. Epigenetic changes occur
throughout development and the life span in response to factors
ranging fromparent-of-origin effects for alleles to the intrauterine
environment and beyond. Early evidence indicates that the in-
trauterine environment can affect epigenetic changes ultimately
relevant to diabetes risk [53•]. It seems likely that other environ-
mental factors, such as those described above, will emerge as
triggers of epigenetic changes, which alter diabetes risk.

Chronic Diseases and Medications

While a complete discussion of this topic is beyond the scope of
this review, we must acknowledge that secular trends in other
chronic diseases and medication use also likely increase the
overall burden of diabetes. Conditions increasing in prevalence
that appear to increase diabetes risk include periodontal disease
[54], nonalcoholic fatty liver disease [55], psoriasis [56], depres-
sion [57], and vitamin D deficiency [58, 59]. Similarly, common
medications for chronic disease, such as atypical antipsychotics,
increase weight [60, 61] and may increase diabetes risk.

Secular Trends in Survival of Persons with Type 2
Diabetes

An obvious explanation for the increasing global prevalence of
diabetes is improved survival because of improvements in care.
Evidence for this improvement is supported for populations in
some developed countries. However, it seems unlikely that
developing countries would have improved survival in the face
of a growing epidemic and constrained resources. Globally,
diabetes rose from being the 15th most common cause of death
in 1990 to being the 9th most common cause of death in 2010
[62••]. Compared with 2010, the International Diabetes
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Federation estimated that global deaths attributable to diabetes
increased by 15.9 % in 2011, likely related in part to overall
increasing prevalence [7].

Mortality

In the Global Burden of Disease Study, the age-standardized
death rate increased by 20 % between 1990 and 2010, and the
increased mortality burden due to diabetes was particularly
pronounced in central Latin America, the Caribbean, North
Africa, the Middle East, and Oceania [62••]. In the U.S., data
from the National Health Information Survey demonstrated a
decrease in all-cause and cardiovascular disease mortality for
participants with diabetes between 1997 and 2006 [5]. De-
creasing mortality has also been observed for type 2 diabetes
in Sweden between 1980 and 2004 [63], the United Kingdom
(Wirral Peninsula, 2000 to 2007) [64] and Taiwan between
2000 and 2009 [65].

Cardiovascular Disease-Related Mortality

Decreases in cardiovascular disease (CVD)-related deaths in
diabetes have been reported in developed countries. In The
Netherlands, mortality for patients with diabetes after a myo-
cardial infarction remained high throughout but decreased
between 1985 and 2008 [66]. A recent analysis of all patients
hospitalized for percutaneous interventions at theMayo Clinic
between 1979 and 2008 demonstrated decreases in in-hospital
death in patients with diabetes by approximately 2.5 percent-
age points from the period of 1979–1996 to 1997–2008 [67].
Findings from the National Health Service in the U.K. showed
similar results with decreases in in-hospital mortality with
acute myocardial infarction and stroke in patients with diabe-
tes between the periods of 2004–2005 and 2009–2010 [68].

Cardiovascular Disease Risk Factors

These improvements in survival for patients with diabetes in
developed countries are likely related to improvements in risk
factors for cardiovascular disease such as blood pressure, cho-
lesterol, and smoking. In the U.S., NHANES data demonstrated
an improvement in meeting HbA1c, blood pressure, and low
density lipoprotein (LDL) cholesterol goals between 1988 and
2010 [69]. In the Health Survey for England, even though
diabetes prevalence increased, patients with diabetes experi-
enced reductions in blood pressure, total cholesterol, and
smoking between 1994 and 2009 [70]. Improvements in blood
pressure, cholesterol, smoking, and glycemic control were also
observed in a Parisian cohort with diabetes from 2001–2002 to
2006–2007 [71]. Similar findings were obtained in Taiwan for
HbA1c, blood pressure, and cholesterol in Taiwan between
2006 and 2010 [72]. The Guideline Adherence to Enhance
Care (GUIDANCE) study, a cross-sectional analysis conducted

in 8 European countries, found that HbA1c and blood pressure
were lower in 2009–2010 compared with a similar analysis in
1998–1999 although statistical significance of the differences
between studies was not reported [73]. Decreased total choles-
terol and blood pressure were observed among patients with
diabetes between 1994 and 2008 in Norway [74].

General Diabetes Care

General improvements in other aspects of diabetes care have
occurred in some regions as well. A study of the Italian
National Hospital Discharge Database showed a nationwide
decrease in admissions for acute diabetes complications be-
tween 2001 and 2010 [75]. In the U.S. the age-adjusted
percentage of adults with diabetes receiving an annual foot
exam increased from 48.1 % in 1994 to 67.5 % in 2010 [9].

Medication Use

Aspirin and HMG CoA reductase inhibitors are now widely
used for secondary prevention of coronary heart disease,
including in patients with diabetes. In Taiwan, among patients
with diabetes and hypercholesterolemia, statin and aspirin use
increased from 1988 to 2006 by 78 % and 47 %, respectively
[76].

We must also consider metformin utilization as a possible
contributor to improved survival in diabetes seen in some re-
gions.Metformin is the recommended first agent for treatment of
type 2 diabetes [77], and its use has increased in developed
countries [78, 79]. Metformin may confer survival benefits be-
cause of its beneficial metabolic effects (eg, lipids) beyond
HbA1c and possible beneficial effects on cancers [80]. A recent
observational study from the UK General Practice Research
Database showed that those treatedwithmetforminmonotherapy
were less likely to experience the composite outcome of incident
cardiac event, incident cancer, or mortality during follow-up
compared with sulfonylurea monotherapy, insulin monotherapy,
and insulin combined with metformin [79].

Cancer

The emerging role of cancer in the diabetes epidemic has been
recognized over the past decade. Diabetes appears to increases
the risk of and mortality from many cancers [81], and treat-
ments for diabetes may increase or decrease cancer risk [79,
82]. Thus, from the standpoint of the global burden of diabe-
tes, we anticipate that the global cancer risk and mortality
burden related to diabetes will increase, but evidence on the
medications used to treat diabetes is less clear and requires
continued investigation.
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Disparities in Survival with Diabetes

Available evidence indicates disparities in trends in diabetes
outcomes across populations. In the U.S., while HbA1c, blood
pressure, and total cholesterol, improved in patients with
diabetes from 1988–1994 to 1999–2008, for the 1999–2008
cohort, compared with whites, African Americans and Mex-
icanAmericans weremore likely to haveHbA1c ≥7% [83]. In
addition, persons with less than a high school education were
also less likely to experience improvements in glycemic con-
trol over the time studied [83]. Additional evidence on health
disparities in diabetes complications are reviewed fully in a
recent Endocrine Society Scientific Statement [84••].

Conclusions

The global burden of type 2 diabetes is clearly increasing, and
the contributions of increasing incidence, due to increases in
diabetes risk factors and increased screening, and improved
survival vary substantially worldwide. In the context of het-
erogeneous and ever-changing macroeconomic conditions
across the globe, we can surmise that increases in screening
and improvements in care benefit areas with resources (eg,
developed countries) and that areas with lower GDP have not
increased screening and quality of care such that the increased
prevalence of diabetes can be attributed to those factors.

Evidence from developing countries demonstrates increas-
ing incidence rates from the 1980s to the 2000s with a plateau
or downturn in more recent years. Fasting glucose criteria
used for the diagnosis of diabetes were also lowered twice
during that period and, thus, contribute to some of the in-
creased incidence observed [17]. Data on secular trends in
diabetes incidence are simply lacking from most regions, and
surveillance is needed to understand incidence in these areas
that represent most of the globe. We also have evidence of
improvements in survival with diabetes from certain regions
of the world, and we know that risk factors for diabetes
morbidity and mortality have improved in these regions but
do not have sufficient evidence on others. Globally, the mor-
tality burden of diabetes has only increased over time. Finally,
diabetes screening rates have increased in some areas, but the
extent of this globally remains unknown.

Even though data on incidence rates over time are insuffi-
cient, the global burden for important risk factors for type
diabetes is clearly rising. The epidemiologic transition from
communicable to noncommunicable disease means that dia-
betogenic dietary and physical activity patterns, adiposity, and
environmental exposures will only increase in the current
landscape. The interaction of these factors with a genetic
background selected for diabetes mandates that diabetes inci-
dence will continue to rise in most areas of the globe. In
addition to economic conditions that will affect the future

prevalence of diabetes globally, racial and ethnic differences
in the susceptibility to diabetes risk factors and diabetes are of
major concern as diabetogenic economic conditions occur
with the epidemiologic transition. These areas, such as China,
India, and Oceania, are now emerging as hotbeds of type 2
diabetes, and further understanding of the biology and health
behaviors underlying this susceptibility is necessary to ulti-
mately prevent the excess of diabetes that will occur in these
populations.

This review of the factors contributing to the global prev-
alence of diabetes is limited by the current data available on
trends in incidence, including risk factors and surveillance,
and survival. We have selected large epidemiologic studies
spanning the globe when possible to present global data and
trends. In many cases, such studies were not available, and we
have then selected country-specific studies, which cannot
address epidemiology at the global level. Additional studies
certainly exist, but a full review on each of these topics is
outside of the scope of the current perspective. It must be
noted that these global studies are ecologic studies highly
susceptible to confounding; while exact estimates are likely
flawed, the overall inferences regarding overall changes in
burden are likely accurate. Finally, consistent with what is
known about the epidemiology of diabetes mellitus, we have
assumed that the included studies on trends in diabetes prev-
alence, diabetes risk factors, and survival from diabetes rep-
resent data on type 2 diabetes unless otherwise specified.

In summary, the epidemiologic transition likely explains the
bulk of the growing global prevalence of diabetes. With this
transition come increasing life spans and the occurrence of
diabetes in populations previously unaffected by this disease,
with many of these populations particularly susceptible to
diabetes. A stabilization of incidence and improvement in
survival in selected areas also contributes to the growing prev-
alence of diabetes and provides a starting point to address this
rampant epidemic in other areas. While many higher-income
countries have already realized improvements in diabetes risk
factors and stabilized incidence rates, some risk factors, such as
adiposity and sedentary lifestyle, have remained at best, stable.
In these countries, additional interventions are needed to ad-
dress these well-established risk factors. Uniform surveillance
for trends in diabetes incidence and its risk factors in most other
regions of the globe is imperative to understand the projected
burden and to target areas ripe for improvement. Ultimately, to
address the burden of diabetes in developing countries, wemust
fully recognize and respond to the context of the epidemiologic
transition and build upon the successes experienced in high-
income countries.

Acknowledgments This article partly summarizes issues related to the
growing prevalence of type 2 diabetes presented during the Kelly West
Award Lecture given by Dr. Knut Borsch-Johnsen at the American
Diabetes Association Meeting in June 2012.

Curr Diab Rep (2013) 13:786–794 791



Compliance with Ethics Guidelines

Conflict of Interest Nisa M. Maruthur declares that she has no conflict
of interest.

Human and Animal Rights and Informed Consent This article does
not contain any studies with human or animal subjects performed by any
of the authors.

References

Papers of particular interest, published recently, have been
highlighted as:
• Of importance
• Of major importance

1. •• Danaei G, Finucane MM, Lu Y, Singh GM, Cowan MJ, Paciorek
CJ, et al. National, regional, and global trends in fasting plasma
glucose and diabetes prevalence since 1980: systematic analysis of
health examination surveys and epidemiological studies with 370
country-years and 2·7 million participants. The Lancet. 2011;378:
31–40. Comprehensive ecologic analysis of trends in the global
prevalence of diabetes between 1980 and 2008 performed by the
Global Burden of Metabolic Risk Factors of Chronic Diseases Col-
laborating Group (BloodGlucose). Includes trends in fasting glucose
and diabetes prevalence based on plasma glucose for adults >25
years in 199 countries/territories. Highlights regional similarities
and differences across the globe .

2. Shaw JE, Sicree RA, Zimmet PZ. Global estimates of the prevalence
of diabetes for 2010 and 2030. Diabetes Res Clin Pract. 2010;87:4–14.

3. Wild S, Roglic G, Green A, Sicree R, King H. Global prevalence of
diabetes: Estimates for the year 2000 and projections for 2030.
Diabetes Care. 2004;27:1047–53.

4. Chen L, Magliano DJ, Zimmet PZ. The worldwide epidemiology of
type 2 diabetes mellitus–present and future perspectives. Nat Rev
Endocrinol. 2012;8:228–36.

5. Gregg EW, Cheng YJ, Saydah S, Cowie C, Garfield S, Geiss L, et al.
Trends in death rates among U.S. adults with and without diabetes
between 1997 and 2006: findings from the National Health Interview
Survey. Diabetes Care. 2012;35:1252–7.

6. Herman WH, Zimmet P. Type 2 diabetes: An epidemic requiring
global attention and urgent action. Diabetes Care. 2012;35:
943–4.

7. IDFAtlas Group. Update of mortality attributable to diabetes for the
IDF diabetes atlas: Estimates for the year 2011. Diabetes Res Clin
Pract. 2013;100:277–9.

8. Holden SH, Barnett AH, Peters JR, Jenkins-Jones S, Poole CD,
Morgan CL, et al. The incidence of type 2 diabetes in the United
Kingdom from 1991 to 2010. Diabetes Obes Metab. 2013;15(9):
844–52.

9. Division of Diabetes Translation National Center for Chronic Disease
Prevention and Health Promotion, CDC: Diabetes data & trends.
Atlanta, Centers for Disease Control and Prevention. 2012.

10. Carstensen B, Kristensen JK, Ottosen P, Borch-Johnsen K. Steering
group of the national diabetes register: The danish national diabetes
register: Trends in incidence, prevalence and mortality. Diabetologia.
2008;51:2187–96.

11. Monesi L, Baviera M, Marzona I, Avanzini F, Monesi G, Nobili A,
et al. Prevalence, incidence and mortality of diagnosed diabetes:
Evidence from an Italian population-based study. Diabet Med.
2012;29:385–92.

12. Jiang YD, Chang CH, Tai TY, Chen JF, Chuang LM. Incidence and
prevalence rates of diabetes mellitus in Taiwan: Analysis of the
2000–2009 nationwide health insurance database. J Formos Med
Assoc. 2012;111:599–604.

13. Johnson JA, Balko SU. Epidemiological trends of diabetes in Alber-
ta. In Alberta Diabetes Atlas. 2009;2009:11–24.

14. Mohan V, DeepaM, Deepa R, Shanthirani CS, Farooq S, Ganesan A,
et al. Secular trends in the prevalence of diabetes and impaired
glucose tolerance in urban South India–the Chennai Urban Rural
Epidemiology Study (CURES-17). Diabetologia. 2006;49:1175–8.

15. Jia WP, Pang C, Chen L, Bao YQ, Lu JX, Lu HJ, et al. Epidemio-
logical characteristics of diabetes mellitus and impaired glucose
regulation in a Chinese adult population: The Shanghai diabetes
studies, a cross-sectional 3-year follow-up study in Shanghai urban
communities. Diabetologia. 2007;50:286–92.

16. Huffman MD, Prabhakaran D, Osmond C, Fall CHD, Tandon N,
LakshmyR, et al. Incidence of cardiovascular risk factors in an Indian
urban cohort: results from the New Delhi Birth Cohort. J Am Coll
Cardiol. 2011;57:1765–74.

17. World Health Organization: Use of glycated haemoglobin (HbA1c)
in the diagnosis of diabetes mellitus: abbreviated report of a WHO
consultation. 2011.

18. Cowie CC, Rust KF, Ford ES, Eberhardt MS, Byrd-Holt DD, Li C,
et al. Full accounting of diabetes and pre-diabetes in the U.S. Popu-
lation in 1988–1994 and 2005–2006. Diabetes Care. 2009;32:287–
94.

19. Bullard KM, Saydah SH, Imperatore G, Cowie CC, Gregg EW,
Geiss LS, et al. Secular changes in U.S. prediabetes prevalence
defined by hemoglobin A1c and fasting plasma glucose: Na-
tional Health and Nutrition Examination Surveys, 1999–2010.
Diabetes Care. 2013;36(8):2286–93.

20. • Department of Health Statistics and Informatics in the Information
Evidence and Research Cluster of the World Health Organization:
Global health risks: Mortality and burden of disease attributable to
selected major risks. World Health Organization Press. 2009. World
Health Organization report on the transition of global health risks.
Figure 2 provides an excellent visual of the transition from tradition-
al to modern risks, which are pertinent to type 2 diabetes.

21. •• Lim SS, Vos T, Flaxman AD, Danaei G, Shibuya K, Adair-Rohani
H, et al. A comparative risk assessment of burden of disease and
injury attributable to 67 risk factors and risk factor clusters in 21
regions, 1990–2010: A systematic analysis for the global burden of
disease study 2010. Lancet. 2012;380:2224–60. Comprehensive eco-
logic analysis of trends in the global disease burden from 1990 to
2010 from the Global Burden of Disease Study 2010. Estimates trend
in numbers of deaths and disability-adjusted life years for 67 risk
factors and clusters of risk factors, including dietary intake, physical
activity, and smoking, in 21 regions globally. Demonstrates shift to
risk factors for noncommunicable diseases and variation between
regions .

22. Fazeli Farsani S, van der Aa MP, van der Vorst MM, Knibbe CA, de
Boer A. Global trends in the incidence and prevalence of type 2
diabetes in children and adolescents: A systematic review and eval-
uation of methodological approaches. Diabetologia. 2013;56(7):
1471–88.

23. Shay CM, Ning H, Daniels SR, Rooks CR, Gidding SS, Lloyd-Jones
DM. Status of cardiovascular health in US adolescents: Prevalence
estimates from the National Health and Nutrition Examination
Surveys (NHANES) 2005–2010. Circulation. 2013;127:1369–76.

24. Imperatore G, Boyle JP, Thompson TJ, Case D, Dabelea D, Hamman
RF, et al. Projections of type 1 and type 2 diabetes burden in the U.S.
Population aged <20 years through 2050: Dynamic modeling of
incidence, mortality, and population growth. Diabetes Care.
2012;35:2515–20.

25. •• Stevens GA, Singh GM, Lu Y, Danaei G, Lin JK, Finucane MM,
et al. National, regional, and global trends in adult overweight and

792 Curr Diab Rep (2013) 13:786–794



obesity prevalences. Popul Health Metr. 2012;10:22. Comprehensive
ecologic analysis of trends in adult obesity from 1980 to 2008 in 199
countries and territories from the Global Burden of Metabolic Risk
Factors of Chronic Diseases Collaborating Group (Body Mass In-
dex). Demonstrates an accelerating increase in obesity globally and
variation in trends between regions .

26. Finucane MM, Stevens GA, Cowan MJ, Danaei G, Lin JK, Paciorek
CJ, et al. National, regional, and global trends in body-mass index
since 1980: systematic analysis of health examination surveys and
epidemiological studies with 960 country-years and 9.1 million par-
ticipants. Lancet. 2011;377:557–67.

27. Cheng YJ, Imperatore G, Geiss LS, Wang J, Saydah SH, Cowie CC,
et al. Secular changes in the age-specific prevalence of diabetes among
U.S. Adults: 1988–2010. Diabetes Care. 2013;36(9):2690–6.

28. Global status report on noncommunicable diseases 2010: Description
of the global burden of NCDS, their risk factors and determinants.
Organization WH, Ed. 2011;pp. 9–31.

29. de Onis M, Blössner M, Borghi E. Global prevalence and trends of
overweight and obesity among preschool children. Am J Clin Nutrit.
2010;92:1257–64.

30. The NS, Richardson AS, Gordon-Larsen P. Timing and duration
of obesity in relation to diabetes: Findings from an ethnically
diverse, nationally representative sample. Diabetes Care.
2013;36:865–72.

31. Schienkiewitz A, Schulze MB, Hoffmann K, Kroke A, Boeing
H. Body mass index history and risk of type 2 diabetes: Results
from the European Prospective Investigation into Cancer and
Nutrition (EPIC)-potsdam study. Am J Clin Nutr. 2006;
84:427–33.

32. • Chan JC, Malik V, Jia W, Kadowaki T, Yajnik CS, Yoon KH, et al.
Diabetes in Asia: Epidemiology, risk factors, and pathophysiology.
JAMA. 2009;301:2129–40. Review of the unique aspects of the
diabetes epidemic in Asia. Discusses earlier onset of diabetes at
lower BMI in Asian populations.

33. Karter AJ, Schillinger D, Adams AS, Moffet HH, Liu J, Adler NE,
et al. Elevated rates of diabetes in Pacific Islanders and Asian sub-
groups: The Diabetes Study of Northern California (DISTANCE).
Diabetes Care. 2013;36:574–9.

34. Hsu WC, Boyko EJ, Fujimoto WY, Kanaya A, Karmally W, Karter
A, et al. Pathophysiologic differences among Asians, Native Hawai-
ians, and other Pacific Islanders and treatment implications. Diabetes
Care. 2012;35:1189–98.

35. • Mattei J, Malik V, Wedick NM, Campos H, Spiegelman D, Willett
W, et al. A symposium and workshop report from the Global Nutri-
tion and Epidemiologic Transition Initiative: nutrition transition and
the global burden of type 2 diabetes. Br J Nutr. 2012;108:1325–35.
Summary of symposium on the deleterious effects of the nutrition
transition in the context of the epidemiologic transition as it relates to
type 2 diabetes .

36. Danaei G, Singh GM, Paciorek CJ, Lin JK, Cowan MJ, Finucane
MM, et al. The global cardiovascular risk transition: Associations of
four metabolic risk factors with national income, urbanization, and
western diet in 1980 and 2008. Circulation. 2013;127:1493–502.

37. Goran MI, Ulijaszek SJ, Ventura EE. High fructose corn syrup and
diabetes prevalence: A global perspective. Glob Public Health.
2013;8:55–64.

38. Kurotani K, Nanri A, Goto A, Mizoue T, Noda M, Oba S, et al. Red
meat consumption is associated with the risk of type 2 diabetes in
men but not in women: A Japan public health center-based prospec-
tive study. Br J Nutr. 2013:1–9.

39. LajousM, Tondeur L, Fagherazzi G, de Lauzon-Guillain B, Boutron-
Ruaualt MC, Clavel-Chapelon F. Processed and unprocessed red
meat consumption and incident type 2 diabetes among French wom-
en. Diabetes Care. 2012;35:128–30.

40. van Woudenbergh GJ, Kuijsten A, Tigcheler B, Sijbrands EJ, van
Rooij FJ, Hofman A, et al. Meat consumption and its associationwith

C-reactive protein and incident type 2 diabetes: The Rotterdam Study.
Diabetes Care. 2012;35:1499–505.

41. Pan A, Sun Q, Bernstein AM, Manson JE, Willett WC, Hu FB.
Changes in red meat consumption and subsequent risk of type 2
diabetes mellitus: 3 cohorts of US men and women. JAMA Internal
Medicine. 2013:1–8.

42. Willi C, Bodenmann P, Ghali WA, Faris PD, Cornuz J. Active
smoking and the risk of type 2 diabetes: A systematic review and
meta-analysis. JAMA. 2007;298:2654–64.

43. •• Corkey BE. Have we got it all wrong? Insulin hypersecretion and
food additives: cause of obesity and diabetes? Diabetes Care.
2012;35:2432–7. Reinvigorates discussion of hyperinsulinemia as
the primary lesion in type 2 diabetes. Highlights the need to under-
stand how novel environmental risk factors, such as food additives,
require further study in the context of the epidemiologic transition.

44. Andersen ZJ, Raaschou-Nielsen O, Ketzel M, Jensen SS, Hvidberg
M, Loft S, et al. Diabetes incidence and long-term exposure to air
pollution: A cohort study. Diabetes Care. 2012;35:92–8.

45. • International Diabetes Federation. Diabetes and climate change
report. In IDF Policy Report 2012. 2012.Report from the International
Diabetes Federation which discusses the overlap in determinants of
diabetes and climate change and the interactions between these.

46. Qi Q, Hu FB. Genetics of type 2 diabetes in European populations. J
Diabetes. 2012;4:203–12.

47. Speakman JR. Thrifty genes for obesity, an attractive but flawed idea,
and an alternative perspective: The ‘drifty gene’ hypothesis. Int J
Obes. 2008;32:1611–7.

48. Prentice AM, Hennig BJ, Fulford AJ. Evolutionary origins of the
obesity epidemic: Natural selection of thrifty genes or genetic drift
following predation release? Int J Obes. 2008;32:1607–10.

49. Soeters MR, Soeters PB. The evolutionary benefit of insulin resis-
tance. Clin Nutr. 2012;31:1002–7.

50. Ma RC, Hu C, TamCH, Zhang R, Kwan P, Leung TF, et al. Genome-
wide association study in a Chinese population identifies a suscepti-
bility locus for type 2 diabetes at 7q32 near pax4. Diabetologia.
2013;56:1291–305.

51. Tabassum R, Chauhan G, Dwivedi OP, Mahajan A, Jaiswal A, Kaur I,
et al. Genome-wide association study for type 2 diabetes in Indians
identifies a new susceptibility locus at 2q21. Diabetes. 2013;62:977–86.

52. Klimentidis YC, Abrams M, Wang J, Fernandez JR, Allison DB.
Natural selection at genomic regions associated with obesity and
type-2 diabetes: East Asians and Sub-Saharan Africans exhibit high
levels of differentiation at type-2 diabetes regions. Hum Genet.
2011;129:407–18.

53. • Pollin TI. Epigenetics and diabetes risk: not just for imprinting
anymore? Diabetes. 2011;60:1859–60. Commentary which begins
the discussion of epigenomics as an important area for understand-
ing the impact of environmental factors on development of type 2
diabetes.

54. Chapple IL, Genco R. Working Group of the Joint EFP/AAP Work-
shop: diabetes and periodontal diseases: consensus report of the Joint
EFP/AAP workshop on periodontitis and systemic diseases. J
Periodontol. 2013;84:S106–12.

55. Targher G, Byrne CD. Clinical review: nonalcoholic fatty liver dis-
ease: A novel cardiometabolic risk factor for type 2 diabetes and its
complications. J Clin Endocrinol Metab. 2013;98:483–95.

56. Khalid U, Hansen PR, Gislason GH, Lindhardsen J, Kristensen SL,
Winther SA, et al. Psoriasis and new-onset diabetes mellitus: a
Danish nationwide cohort study. Diabetes Care. 2013.

57. Chen PC, Chan YT, Chen HF, Ko MC, Li CY. Population-based
cohort analyses of the bidirectional relationship between type 2
diabetes and depression. Diabetes Care. 2013;36:376–82.

58. Husemoen LL, Thuesen BH, Fenger M, Jorgensen T, Glumer C,
Svensson J, et al. Serum 25(OH)D and type 2 diabetes association
in a general population: A prospective study. Diabetes Care. 2012;35:
1695–700.

Curr Diab Rep (2013) 13:786–794 793



59. Pittas AG, Nelson J, Mitri J, Hillmann W, Garganta C, Nathan DM,
et al. Plasma 25-hydroxyvitamin D and progression to diabetes in
patients at risk for diabetes: An ancillary analysis in the Diabetes
Prevention Program. Diabetes Care. 2012;35:565–73.

60. Maher AR,MaglioneM, Bagley S, SuttorpM, Hu JH, Ewing B, et al.
Efficacy and comparative effectiveness of atypical antipsychotic
medications for off-label uses in adults: A systematic review and
meta-analysis. JAMA. 2011;306:1359–69.

61. Hartling L, Abou-Setta AM, Dursun S, Mousavi SS, Pasichnyk D,
Newton AS. Antipsychotics in adults with schizophrenia: Compara-
tive effectiveness of first-generation vs second-generation medica-
tions: a systematic review and meta-analysis. Ann Intern Med.
2012;157:498–511.

62. •• Lozano R, NaghaviM, ForemanK, Lim S, Shibuya K, Aboyans V,
et al. Global and regional mortality from 235 causes of death for 20
age groups in 1990 and 2010: A systematic analysis for the global
burden of disease study 2010. Lancet. 2012;380:2095–128. Compre-
hensive ecologic analysis of trends in mortality from 235 causes
across age groups between 1990 and 2010 from the Global Burden
of Disease Study 2010. Shows rise in number of deaths from diabetes
and age-standardized diabetes mortality over 20 years. Highlights
regional similarities and differences across the globe .

63. Eliasson M, Talback M, Rosen M. Improved survival in both men
and women with diabetes between 1980 and 2004–a cohort study in
Sweden. Cardiovasc Diabetol. 2008;7:32.

64. Nwaneri C, Bowen-Jones D, Cooper H, Chikkaveerappa K, Afolabi
BA. Falling mortality rates in type 2 diabetes mellitus in the Wirral
peninsula: A longitudinal and retrospective cohort population-based
study. Postgrad Med J. 2012;88:679–83.

65. Li HY, Jiang YD, Chang CH, Chung CH, Lin BJ, Chuang LM.
Mortality trends in patients with diabetes in Taiwan: A nationwide
survey in 2000–2009. J Formos Med Assoc. 2012;111:645–50.

66. Nauta ST, Deckers JW, Akkerhuis KM, van Domburg RT. Short- and
long-term mortality after myocardial infarction in patients with and
without diabetes: Changes from 1985 to 2008. Diabetes Care.
2012;35:2043–7.

67. Singh M, Holmes Jr DR, Gersh BJ, Frye RL, Lennon RJ, Rihal CS.
Thirty-year trends in outcomes of percutaneous coronary interven-
tions in diabetic patients. Mayo Clin Proc. 2013;88:22–30.

68. Vamos EP, Millett C, Parsons C, Aylin P, Majeed A, Bottle A.
Nationwide study on trends in hospital admissions for major cardio-
vascular events and procedures among people with and without
diabetes in England, 2004–2009. Diabetes Care. 2012;35:265–72.

69. Stark Casagrande S, Fradkin JE, Saydah SH, Rust KF, Cowie CC. The
prevalence of meeting A1c, blood pressure, and LDL goals among
people with diabetes, 1988–2010. Diabetes Care. 2013;36(8):2271–9.

70. Samaranayaka S, Gulliford MC. Trends in cardiovascular risk factors
among peoplewith diabetes in a population based study, health survey
for England 1994–2009. Prim Care Diabetes. 2013;7(3):193–8.

71. Thomas F, Eschwege E, Bean K, Pannier B, Danchin N. Prevalence of
treatment for diabetes during 1997–2007, and trends in cardiovascular

risk factors between 2001 and 2007 according to diabetic treat-
ment, in the IPC (Investigations Preventives et Cliniques; [Preven-
tive and Clinical Investigations]) cohort. Diabetes Metab. 2013;
39(4):343–8.

72. Yu NC, SuHY, Chiou ST, YehMC, Yeh SW, TzengMS, et al. Trends
of ABC control 2006–2011: A national survey of diabetes health
promotion institutes in Taiwan. Diabetes Res Clin Pract. 2013;99:
112–9.

73. Stone MA, Charpentier G, Doggen K, Kuss O, Lindblad U, Kellner
C, et al. Quality of care of people with type 2 diabetes in eight
European countries: Findings from the Guideline adherence to en-
hance care (GUIDANCE) study. Diabetes Care. 2013;36(9):2628–38.

74. Joseph J, Svartberg J, Njolstad I, Schirmer H. Change in cardiovas-
cular risk factors in relation to diabetes status: The Tromso study. Eur
J Prev Cardiol. 2012;19:551–7.

75. Lombardo F, Maggini M, Gruden G, Bruno G. Temporal trend in
hospitalizations for acute diabetic complications: A nationwide study,
Italy, 2001–2010. PLoS One. 2013;8:e63675.

76. Lin YC, Yang CC, Chen YJ, PengWC, Li CY, Hwu CM. Utilization
of statins and aspirin among patients with diabetes and hyperlipid-
emia: Taiwan, 1998–2006. J Chin Med Assoc. 2012;75:567–72.

77. American Diabetes A. Standards of medical care in diabetes–2013.
Diabetes Care. 2013;36 Suppl 1:S11–66.

78. Foster PD, Mamdani MM, Juurlink DN, Shah BR, Paterson JM,
Gomes T. Trends in selection and timing of first-line pharmacother-
apy in older patients with type 2 diabetes diagnosed between 1994
and 2006. Diabet Med. 2013.

79. Currie CJ, Poole CD, EvansM, Peters JR,Morgan CL.Mortality and
other important diabetes-related outcomes with insulin vs other
antihyperglycemic therapies in type 2 diabetes. J Clin Endocrinol
Metab. 2013;98:668–77.

80. Mahmood K, Naeem M, Rahimnajjad NA. Metformin: the hidden
chronicles of a magic drug. Eur J Intern Med. 2013;24:20–6.

81. Onitilo AA, Engel JM, Glurich I, Stankowski RV, Williams GM, Doi
SA. Diabetes and cancer I: Risk, survival, and implications for
screening. Cancer Causes Control. 2012;23:967–81.

82. Onitilo AA, Engel JM, Glurich I, Stankowski RV, Williams GM, Doi
SA. Diabetes and cancer II: Role of diabetes medications and influ-
ence of shared risk factors. Cancer Causes Control. 2012;23:991–
1008.

83. Chatterji P, Joo H, Lahiri K. Racial/ethnic- and education-
related disparities in the control of risk factors for cardiovas-
cular disease among individuals with diabetes. Diabetes Care.
2012;35:305–12.

84. ••Golden SH, Brown A, Cauley JA, Chin MH, Gary-Webb TL, Kim
C, et al. Health disparities in endocrine disorders: Biological, clinical,
and nonclinical factors—An endocrine society scientific statement. J
Clin Endocrinol Metab. 2012;97:E1579–639. Provides comprehen-
sive review of health disparities in diabetes with a focus on ethnicity-
related differences in diabetes and related outcomes. Suggests areas
for future study and intervention to address health disparities .

794 Curr Diab Rep (2013) 13:786–794


	The Growing Prevalence of Type 2 Diabetes: Increased Incidence or Improved Survival?
	Abstract
	Introduction
	Trends in the Incidence of Type 2 Diabetes
	Developed Countries
	Developing Countries
	Increased Diagnosis of Type 2 Diabetes

	Increased Burden of Risk Factors for Type 2 Diabetes Worldwide: the Epidemiologic Transition
	Age
	Adiposity
	Nutrition & Physical Activity
	Smoking
	Socioeconomic Factors
	Environmental Exposures
	Genetic Risk
	Chronic Diseases and Medications

	Secular Trends in Survival of Persons with Type 2 Diabetes
	Mortality
	Cardiovascular Disease-Related Mortality
	Cardiovascular Disease Risk Factors
	General Diabetes Care
	Medication Use
	Cancer
	Disparities in Survival with Diabetes

	Conclusions
	References
	Papers of particular interest, published recently, have been highlighted as: �• Of importance �• Of major importance



