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CHAPTER 1

1 Epidemiology and Pathogenesis of
Type 2 Diabetes

Throughout the world the increasing prevalence of diabetes is posing signifi-
cant strains on already overburdened healthcare systems. Type 2 diabetes ac-
counts for most of the projected increase, which reflects not only population
growth and the demographics of an aging population, but also the increasing
numbers of overweight and obese people who are at increased risk of diabetes.

The current prevalence of diabetes

Latest estimates from the International Diabetes Federation indicate that in
2010 the global prevalence of diabetes will be 285 million, representing 6.4%
of the world’s adult population, with a prediction that by 2030 the number of
people with diabetes will have risen to 438 million (IDF, 2009).

In Europe, there is a wide variation in prevalence by country, but the total
number of adults with diabetes in the region is expected to reach 55.2 million
in 2010, accounting for 8.5% of the adult population (IDF, 2009). Estimates
indicate that at least € 78 billion will be spent on healthcare for diabetes in
the European Region in 2010, accounting for 28% of global expenditure (IDF,
2009).

In the United Kingdom (UK), there are now more than 2.6 million people
with diabetes registered with general practices and more than 5.2 million reg-
istered as obese (Tables 1.1 and 1.2) (Diabetes UK, 2009). A recent analysis of
UK data from The Health Improvement Network (THIN) database has shown
a sharp jump in diabetes prevalence (Massó-González et al., 2009). The study
used data on 49 999 prevalent cases and 42 642 incident cases (1256 type 1 di-
abetes, 41 386 type 2 diabetes) of diabetes in UK patients aged 10 to 79 years
in the THIN database. From 1996 to 2005, prevalence increased from 2.8% to
4.3%, while the incidence rose from 2.71 per 1000 person-years to 4.42 per
1000 person-years. The study also found that the proportion of patients newly
diagnosed with type 2 diabetes who were obese increased from 46% to 56%
during the decade, further highlighting the important role that obesity plays
in the type 2 diabetes epidemic.
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Table 1.1 Prevalence of diabetes in people registered in UK general practice

Diabetes

Nation

Number of people
with diabetes

registered with GP
practices in 2009

Diabetes prevalence
in 2009 (%)

Increase in number
of people with

diabetes since 2008

England 2 213 138 5.1 124 803
Northern Ireland 65 066 4.5 4244
Wales 146 173 4.6 7185
Scotland 209 886 3.9 9217
UK total 2 634 263 4.0 145 449

Source: Diabetes UK (2009). Reproduced with permission.

In the United States (US), recent predictions, which account for trends in
risk factors such as obesity, the natural history of diabetes and the effects of
treatments, suggest that the number of people with diagnosed and undiag-
nosed diabetes will double in the next 25 years from 23.7 million in 2009 to
44.1 million in 2034 (Huang et al., 2009). Furthermore, the researchers predict
that even if the prevalence of obesity remains stable, diabetes spending over
the same period will nearly triple to US$336 billion.

Factors driving the type 2 diabetes epidemic

Age
The prevalence of type 2 diabetes increases with age and with more people
living well into old age the likelihood of developing the disease is increased.
However, increases in prevalence have been observed in younger age groups
in association with the rising prevalence of childhood obesity and physical
inactivity (Ehtisham, Barrett and Shaw, 2000; Fagot-Campagna, 2000). This is a

Table 1.2 Prevalence of obesity in people registered in UK general practice

Obesity

Nation

Number of people
registered as

obese with GP
practices in 2009

Obesity prevalence
in 2009 (%)

Increase in number
of people registered

as obese since
2008

England 4 389 964 9.9 260 660
Northern Ireland 165 956 11.27 4085
Wales 305 923 9.7 5442
Scotland 375 649 7.0 22 476
UK total 5 237 492 8.1 292 663

Source: Diabetes UK (2009). Reproduced with permission.
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Figure 1.1 The growing epidemic of type 2 diabetes in relation to obesity (Mokdad et al., 2000).
Data from Diabetes Care 2000; 23:1278–1283, Copyright 2000 American Diabetes Association.

worrying finding given that the risk of complications increases with duration
of disease.

Overweight and obesity
More and more of the world’s population is being exposed to the dietary
habits and sedentary lifestyles of the developed nations. The increase in calo-
rie intake, mainly derived from carbohydrates and animal fat, with a decrease
in physical activity, has led to excessive obesity and increasing resistance to in-
sulin action. Type 2 diabetes is strongly associated with overweight and obe-
sity (Figure 1.1) (Mokdad et al., 2000), and a high proportion of people with
type 2 diabetes are overweight or obese at the time of diagnosis, which may
reach up to 80% in some populations (Hedley et al., 2004).

In the UK, rates of obesity have dramatically increased in the past two
decades. The ongoing Health Survey for England highlights the increasing
trend. In 1993, 13% of men and 16% of women were estimated to be obese
(body mass index (BMI) >30 kg/m2) (DoH, 1994). Just over a decade later the
proportion of men and women classed as obese had increased to 24% for both
sexes (DoH, 2004). The Foresight report ‘Tackling Obesities: Future Choices’,
which was commissioned by the UK Government, has estimated that if no ac-
tion is taken, 60% of men, 50% of women and 25% of under-20 year olds will
be obese by 2050 based on current trends (Foresight, 2007).

Socioeconomic class
The prevalence of diabetes appears to be higher amongst low socioeconomic
groups, with a 36% higher prevalence noted amongst men living in the most
deprived areas of England and Wales compared with those living in the most
affluent areas. For women the prevalence amongst those living in the most
deprived areas is 80% higher than amongst those living in the least deprived
parts. Interestingly, the reverse situation is found in developing countries
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(Mohan et al., 2001).The tendency for the increased prevalence of type 2 di-
abetes to be concentrated in lower socioeconomic groups in developed coun-
tries and higher socioeconomic groups in developing countries probably re-
flects the adoption of a healthier lifestyle by better educated people in devel-
oped countries, while it is generally the affluent in developing countries who
enjoy a high calorie intake and low level of physical activity.

Ethnicity
Certain ethnic minorities (e.g. individuals originating from the Indian sub-
continent, Pima Indians, Mexican Americans, and African Americans) appear
to have an increased susceptibility to develop insulin resistance when meet-
ing certain environmental factors including obesity and a sedentary lifestyle
and are more prone to type 2 diabetes than Caucasians (Barnett et al., 2006).
These populations may have an increased genetic susceptibility to lay down
intra-abdominal fat, particularly when encountering a Western style of living.

In the UK, the risk of type 2 diabetes is increased four- to sixfold in South
Asians compared with Caucasians (Barnett et al., 2006). The age at presenta-
tion is also significantly younger (UKPDS, 1994). As duration of diabetes is
one of the strongest risk factors for complications, this places this population
at particular risk.

Pathogenesis of type 2 diabetes

Type 2 diabetes is characterized by three main defects: peripheral insulin re-
sistance (decreased glucose uptake in muscle, fat and the liver), excess hepatic
glucose output, and a pancreatic beta-cell insulin-secretory deficit. The devel-
opment of the condition is a gradual process, however, and in most individ-
uals, insulin resistance is the first defect to occur (Haffner et al., 2000). Both
genetic and environmental factors play a role in the pathogenesis of type 2
diabetes, but one of the most common causes of insulin resistance is obesity,
particularly abdominal obesity.

Insulin resistance precedes abnormalities in insulin secretion by several
years because pancreatic beta cells are initially able to compensate for in-
sulin resistance by increasing insulin secretion sufficiently to maintain normal
blood glucose levels. Eventually, the beta cells become exhausted, however,
and can no longer produce enough insulin.

Following a meal, insulin is produced in two phases. First-phase insulin se-
cretion is released rapidly after a meal, and it is this response that is lost very
early in type 2 diabetes. When the first-phase insulin response fails, plasma
glucose levels rise sharply after a meal producing postprandial hypergly-
caemia. Initially, this precipitates an increased stimulation of second-phase
insulin release, but eventually this too will be blunted and fasting hypergly-
caemia will also result.

The results of the United Kingdom Prospective Diabetes Study (UKPDS)
demonstrated that beta-cell function is already reduced at the time of
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diagnosis of type 2 diabetes and continues to deteriorate despite treatment
(UKPDS 33, 1998). The mechanisms responsible for the progressive loss of
beta-cell function are still unclear, although a number of hypotheses exist.
Some data suggest that genetic abnormalities may result in increased apop-
tosis and decreased regeneration of beta cells. Over-stimulation of the beta
cells in the early years of insulin resistance may lead to increased rates of
beta-cell death. Another possibility is that prolonged hyperglycaemia could
lead to beta-cell loss or dysfunction through glucotoxicity (Kaiser, Leibowitz
and Nesher, 2003) or lipotoxicity mechanisms (Smiley, 2003).

In the past decade, research on the incretin hormones has increased our
understanding of the pathogenesis of type 2 diabetes. The predominant in-
cretin hormone is glucagon-like peptide-1 (GLP-1), which has a number of
functions including: stimulation of glucose-dependent insulin secretion, sup-
pression of glucagon secretion, slowing of gastric emptying, reduction of food
intake, and improved insulin sensitivity. Secretion of GLP-1 is lower than nor-
mal in patients with type 2 diabetes (Vilsbøll et al., 2001), and increasing GLP-1
decreases hyperglycaemia, which suggests that the hormone may contribute
to the pathogenesis of the disease (Drucker, 2003). As a result of research in
this area, most new treatments for type 2 diabetes are being designed based
on an understanding of the full pathophysiology of diabetes targeting all ma-
jor defects.
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