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Abstract A popular hypothesis for the greater prevalence
of type 2 diabetes and cardiovascular disease in UK
south Asians is that they have an increased susceptibility
of developing insulin resistance in response to certain
environmental factors, including obesity and adoption of
a sedentary lifestyle. Insulin resistance is postulated as a
central feature of the metabolic syndrome, culminating in
type 2 diabetes, atherosclerotic vascular disease and
CHD; a pathway potentially accelerated by migration/
urbanisation. We describe and compare the prevalence of
type 2 diabetes, cardiovascular disease and their associ-
ated risk factors in UK south Asian and white Caucasian
populations to determine possible reasons for the in-
creased preponderance of these diseases in south Asians,
and highlight key evidence for optimal risk factor

management. Finally, we describe a UK community-
based programme that attempts to reduce the morbidity
and mortality from type 2 diabetes and cardiovascular
disease in south Asians through a new approach to
management.
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CRP C-reactive protein
Lp(a) lipoprotein(a)
PAI-1 plasminogen activator inhibitor 1
PC-1 plasma cell membrane glycoprotein 1
UKADS UK Asian Diabetes Study

Introduction

Following the Second World War, countries such as the
Netherlands, France and the UK actively recruited labour
from their ex-colonies to fuel their post-war economic
recovery. In a similar fashion, wealthy European
countries recruited migrant labour from poorer European
regions to staff their manufacturing and service indus-
tries. More recently, political changes and conflicts
between different ethnic groups in central and eastern
Europe have affected the size and direction of European
migration flows, while flows from non-European
countries continue to account for a very sizeable
component of migration into Europe. The result is that
all the major European countries now have significant
ethnic minority populations.
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Ethnic minority populations are diverse, and particular
groups may have greater health needs than others. Meeting
the health needs of the population requires sensitivity to the
many traditions, cultures and religious practices that exist.
It is crucial to address specific communities individually
according to cultural features such as customs, religion,
lifestyle, food and languages. Various social anomalies play
an ever-increasing role in the health status of many, and it is
important that we do not assume that all ethnic groups are
the same or have the same needs.

The prevalence of type 2 diabetes and cardiovascular
disease in south Asian immigrants

While population migration from the Indian subcontinent
countries of India, Pakistan and Bangladesh (South Asia)
has occurred to many parts of the world, over 2 million
south Asian people have settled in the UK, representing 4%
of the total population [1].

In the absence of large prospective cohort studies,
disease burden can only be estimated from prevalence rates
observed in cross-sectional studies. These are not strictly
comparable because of varying methodology and differing
diagnostic criteria. Irrespective of the countries immigrant
south Asian populations have settled in and of regional,
cultural and religious differences, however, there is strong
evidence, gathered over the past half-century, that the
prevalence of type 2 diabetes is increased among these
individuals compared with indigenous populations [2–6]
(Fig. 1).

In most countries, the same is true for the prevalence of
cardiovascular disease [7–10], although some reports have
shown similar risks to indigenous populations [6, 11, 12].
Although beyond the scope of this review, the prevalence of

renal disease is also increased in south Asian compared
with indigenous populations, and shares many of the same
risk factors as diabetes and cardiovascular disease [13].

In the UK, the risk of type 2 diabetes is increased four-
to six-fold in south Asian compared with indigenous
populations [2, 4, 5, 10, 14–16] (Fig. 2). The age at
presentation is also significantly younger, and the condition
remains undiagnosed in up to 40% of south Asian
individuals [15, 17]. As duration of diabetes is one of the
strongest risk factors for complications, this places south
Asian populations at particular risk.

While not the focus of this review, data suggest that the
incidence of type 1 diabetes may also be increased in UK
south Asian populations compared with south Asians from
the Indian subcontinent [18]. The incidence of type 1
diabetes in children in India and Pakistan is remarkably low
[19]. However, a report that focused on an area of the UK
with a high south Asian population showed that the
incidence of type 1 diabetes increased in south Asian
immigrants to the UK from 3.1/100,000 per year to 11.7/
100,000 per year over a period of just 10 years, thus
approaching that of the indigenous population [18, 20].
Such a rapid change is unlikely to be explained by genetic
factors, implying an influence of environmental factors in
disease aetiology.

In the UK, the rates of ischaemic heart disease
(myocardial infarction and angina) are 30–40% higher
amongst south Asian men than men in the general
population [16]. South Asians have an age-standardised
mortality rate from CHD that is 50% higher than that for
the total population of England and Wales [21]. Women are
proportionally more affected than men (increased by 51 vs
46%, respectively), and the sex difference in coronary
mortality is smaller in south Asian than in white Caucasian
UK populations [5]. The excess mortality is primarily
explained by an increased risk of ischaemic heart disease
and type 2 diabetes [14, 22].

The excess risk of CHD is seen in all UK south Asian
populations [23] and also applies to second-generation
immigrants [24]. Much of the excess risk also occurs
relatively early [5, 8, 21, 25]. In one study, mean age at first
myocardial infarction was approximately 5 years lower for
south Asian men than for the indigenous UK population
(50.2 vs 55.5 years) [25]. Furthermore, the excess mortality
in south Asian immigrants steadily increased with decreas-
ing age [8]. Other studies have also reported that south
Asians frequently have premature atherosclerosis with more
diffuse and aggressive disease than their Caucasian counter-
parts [7, 26].

Studies of rates of type 2 diabetes and CHD in the Indian
subcontinent are, to an extent, confounded by limited data
and the fact that rates in the Indian subcontinent vary
greatly depending on geographical distribution [27] and

Summary points 
 
•  The prevalence of type 2 diabetes and cardiovascular  
disease is significantly increased in immigrant south 
Asian compared with indigenous populations.  
•  South Asians generally have a characteristic risk factor
profile that is representative of  the metabolic syndrome.  
•  The characteristic risk factor profile of south Asians, 
consisting of a clustering of the major metabolic 
abnormalities predictive of type 2 diabetes and 
cardiovascular disease, suggests it is prudent to hold a 
high index of suspicion for these conditions in south  
Asians.  
•  Conventional approaches to treatment and prevention 
are based on trials performed in white Caucasian 
populations and may underestimate risk in south Asians 
and result in undertreatment.  
•  New approaches to management that incorporate the 
specific needs of south Asian communities are required.
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socioeconomic status [28]. Several reports suggest, how-
ever, that risk factors associated with an urban lifestyle
are critical [5, 27, 29, 30]. Indeed, south Asians living in
cities in the subcontinent have much higher rates of
type 2 diabetes and CHD compared with rural popula-
tions [5, 27, 30], but rates are increasing in both rural
and urban areas as lifestyles become more Westernised.
A National Urban Diabetes Survey conducted in India
in 2000 reported a prevalence of type 2 diabetes of
13.5% [31].

Insulin resistance, type 2 diabetes and cardiovascular
risk

Defining the risk

While conventional risk factors influence the high CHD
rates in south Asians just as they do in indigenous
Caucasian populations, the characteristic risk factor profile
of south Asians is very different. Furthermore, while CHD
risk, to a large extent, is shared across south Asian
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Fig. 2 Prevalence of diagnosed diabetes by ethnic group in the UK [16]. Blue bar, men; orange bar, women

Fig. 1 Age-specific prevalence of type 2 diabetes in people of south
Asian extraction living in the UK (Southall Study) [14] and urban
India (Darya Ganj Study) [29] compared with the white Caucasian

population (Southall Study) [14]. Blue line, Southall Indians; orange
line, Darya Ganj Indians; green line, Southall Europeans. Adapted
from [100, Fig. 3.10]
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subgroups, most risk factors vary enormously [16]. Indians,
in particular, are extremely heterogeneous in terms of their
risk factor profiles, so findings are likely to vary in different
geographical regions and communities. In particular,
religion has an important effect. For example, smoking is
much less common in Sikhs than in Hindus. The reverse
applies to drinking alcohol [16]. Dietary habits are also
relatively diverse and are again influenced by religious
belief, as well as area of origin in the Indian subcontinent.

Despite the variability in south Asian compared with
Caucasian populations and between different subgroups of
this population, there is no validated tool for predicting
cardiovascular risk. Framingham, Finland Cardiovascular
Risk (FINRISK), and Systematic Coronary Risk Evaluation
(SCORE) grossly underestimate risk in south Asians [32, 33]
(Fig. 3). Similarly, the normal ranges for independent risk
factors for CHD (such as blood pressure, BMI and lipid
profile) derived from studies on Western populations may
be set too high for south Asians. Interventions driven by
these ranges may therefore result in under-treatment.
There is thus an urgent need for guidelines to be
developed that are specifically tailored to the south Asian
population. A recent analysis of data from the Health
Survey for England 1998 and 1999 was conducted to
identify a simple method for adjusting the Framingham
equation to estimate coronary risk in south Asians.
Adding 10 years to the age of south Asian people was
found to be the simplest way of calculating CHD risk
while still providing acceptable accuracy [34].

The South Asian risk factor profile

Abdominal obesity

Increased insulin resistance is more common in south
Asians than in Caucasians [4, 9, 25, 35] and manifests
early [32, 34–36]. Insulin resistance is postulated to play
an important role in the pathogenesis of diabetes and
cardiovascular disease. Although genetic factors are also
likely to be involved, the major arbiters of insulin
resistance are obesity—particularly abdominal/central
obesity—and a sedentary lifestyle. The average BMI of
UK south Asian individuals is not greater than that of
their Caucasian counterparts, but they have a much
greater tendency to deposit intra-abdominal fat, which is
metabolically active and strongly related to insulin
resistance [4, 37, 38]. As such, BMI may underestimate
the adiposity of south Asians [39] (Fig. 4). A value of
27.5 or more in a south Asian person has been estimated
to be associated with morbidities comparable to those in
a Caucasian person with a BMI of 30 [40]. A more
accurate predictor of obesity in south Asians is waist
circumference, although sagittal diameter (measured using
abdominal calipers) may better predict the adverse metabolic
profile of the metabolic syndrome [41].

A recent prospective cohort study that compared
weight, length, abdominal circumference and skinfold
measurements of newborn babies from Mysore, India,
with those of newborns from Southampton, UK, reports
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Fig. 3 Coronary heart disease (CHD) risk prediction and observed rates
of CHD in UK south Asians (a) and white Europeans (b). Blue line,
observed CHD mortality rate; orange line, predicted CHD mortality
rate. When the validity of the Framingham functions is evaluated
amongst UK south Asians, CHD mortality rates are almost twofold
higher amongst south Asian, than white European males. In contrast,

the CHD mortality rate predicted by the Framingham functions amongst
a representative sample of UK south Asians is no different to the
predicted rate in Europeans. The Framingham functions therefore
underestimate the risk of CHD amongst south Asians by approximately
50%. Reproduced with permission from [33]
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that this pattern of body fat distribution is present at birth
[42]. Other studies have also found early evidence of
altered body fat distribution in south Asians [35].

Certain populations may have an increased genetic
susceptibility to deposit intra-abdominal fat, particularly
when encountering a Western style of living. Migration and
urbanisation often lead to dietary changes with higher
intakes of sugars, animal fats and vegetable oils. Poor
gestational nutrition as a factor for the development of
chronic diseases later in life, including type 2 diabetes and
CHD, is also well documented [43].

Reduced physical activity

The advent of modernisation has resulted in more
sedentary lifestyles and occupations requiring less energy
expenditure. Reduced physical activity has been demon-
strated in UK Asians compared with white Caucasians
(Table 1) [5, 16, 17, 44]. A recent systematic literature
review of studies describing levels of physical activity and
fitness in UK south Asians identified 17 studies; all
reported lower levels in south Asians compared with the
general population [45].

Raised blood pressure

Reported prevalence rates for raised blood pressure in
UK south Asians vary, with some studies showing a
higher prevalence of hypertension in this population than
in white Caucasians [17, 46, 47] and some reporting no

difference [4, 5]. These studies were based on specific local
populations sampled, e.g. from general practitioner lists,
and may therefore be subject to sample bias. The large
nationally distributed random sample of the Health Survey
for England overcomes some of these problems [16]. It
shows that after adjustment for age there is some
heterogeneity within the UK south Asian population
(Table 1). Only Bangladeshi men were significantly (almost
25%) less likely to have high blood pressure than men in
the general population. Bangladeshi women also had a
lower prevalence of high blood pressure than women in the
general population, but Pakistani women were significantly
more likely (25%) to have raised blood pressure [16]. While
the prevalence of raised blood pressure in UK south Asians
overall may be similar to the indigenous population, it
remains a significant risk factor. Age-adjusted data show that
approximately one-third of UK adults may have high blood
pressure (≥140/90 mmHg). Furthermore, UK south Asians
may be at higher risk of diabetic and cardiovascular
complications as a result of raised blood pressure because
of their overall adverse risk factor profile.

Smoking

Smoking in the south Asian population overall is the same
or less than white Caucasian males and low in south Asian
women [5, 16] (Table 1). There are differences between
groups, however, with 44% of Bangladeshis, 26% of
Pakistanis and 23% of Indians smoking cigarettes, com-
pared with 27% of men in the general population [16].

Fig. 4 The two individuals in
this clinical picture share a
nearly identical BMI, but, as
dual X-ray absorptiometry im-
agery shows, the one on the
right has substantially more
body fat. While the contribution
of genes and lifestyle factors
may be relevant, the image
illustrates the limitations of BMI
as a measure of adiposity across
populations. Reproduced with
permission from [39]
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Dyslipidaemia

While total cholesterol is not significantly greater in UK
south Asians (it may, in fact, be less) compared with the
white Caucasian population (Table 1) [16, 48, 49], levels
remain significantly higher than those seen in the Indian
subcontinent [50]. Migration is therefore clearly associated
with increased cholesterol levels in this population, and
raised total or LDL cholesterol remain important risk
factors for the development of CHD in UK south Asians
[49]. Furthermore, south Asians have an increased preva-
lence of atherogenic small, dense LDL cholesterol com-
pared with white Caucasians [51].

Triglycerides are almost always higher in studies on south
Asians compared with those on white Caucasians (Table 1)
[4, 7, 16, 45, 48, 50]. The majority of studies examining
HDL cholesterol concentrations have reported lower levels
in south Asian immigrants compared with white Caucasians
[4, 7, 16, 25] (Table 1). This pattern of dyslipidaemia,
involving raised triglycerides and reduced HDL cholesterol,
is typical of the dyslipidaemia associated with diabetes and
an important characteristic of the metabolic syndrome.

Emerging risk factors

A number of emerging risk markers may also play a role in
the differing prevalence of type 2 diabetes and cardiovascu-
lar disease between south Asian and indigenous populations.
Lipoprotein(a) [Lp(a)] has been designated an emerging risk
factor by the US National Cholesterol Education Program,
Adult Treatment Panel III [52], and serum concentrations
are elevated in south Asians, irrespective of their migrant
status [50, 53, 54]. Lp(a) is an independent risk factor for

early atherosclerosis, and the effect is magnified where
LDL cholesterol or the total cholesterol:HDL cholesterol
ratio is increased [53]. Levels of Lp(a) are largely
genetically determined, accounting for over 70% of the
variation in Lp(a) in the population [50, 55].

Risk markers associated with proinflammatory and pro-
thrombotic states have also attracted attention. Levels of the
acute-phase reactant, C-reactive protein (CRP), are strongly
associated with CHD [56]. In healthy UK south Asian men,
CRP levels were found to be 17% higher than in European
white men, and were accounted for by greater central obesity
and insulin resistance [57]. CRP levels in patients with the
metabolic syndrome correlate directly with the number of
metabolic abnormalities [58]. Differences in CRP levels
between south Asians and other ethnic groups have been
found in children as young as 10 years of age [59]. Adiposity
was found to be a major determinant of the difference in
CRP levels, and its strong associations with fibrinogen and
HDL cholesterol suggest a role for inflammation in the
development of atherosclerosis beginning early in life.

The secretory activity of adipose tissue may play an
important role in the proinflammatory and prothrombotic
states of the metabolic syndrome. The adipose tissue-derived
cytokine adiponectin has regulatory functions on energy
metabolism, and concentrations are inversely related to fasting
plasma insulin and glucose levels. Low levels compared with
indigenous populations suggest that it may be an independent
predictor of type 2 diabetes in south Asians [60–62].

Both insulin resistance and type 2 diabetes are associated
with endothelial dysfunction, and enhanced platelet aggre-
gation and activation, which favour the development of a
prothrombotic state and enhance cardiovascular risk [63].
Markers of a prothrombotic state include high levels of

Table 1 Prevalence of age-standardised risk ratios for cardiovascular disease risk factors in south Asian populations compared with the general
population [16]

Risk factor (men/women) South Asian ethnicity General population

Indian Pakistani Bangladeshi

Diabetes 2.97/2.88 5.43/5.58 5.76/5.83 1.0/1.0
Current cigarette smoking 0.78/0.19 0.90/0.14 1.57/0.07 1.0/1.0
Obesity (BMI >30 kg/m2) 0.66/1.02 0.74/1.61 0.32/0.63 1.0/1.0
WHR >0.95 (men), >0.85 (women) 1.48/1.73 1.54/2.79 1.33/3.63 1.0/1.0
High blood pressurea 1.03/1.12 0.89/1.25 0.74/0.89 1.0/1.0
Physical activityb 0.86/0.67 0.70/0.63 0.55/0.35 1.0/1.0
Low HDL cholesterol (<1.0 mmol/l) 1.11/1.61 1.67/2.39 2.68/3.67 1.0/1.0
High triglycerides (≥1.6 mmol/l) 2.56/2.28 2.29/1.85 1.63/[1.58] 1.0/1.0
High LDL cholesterol (≥3.0 mmol/l) 1.63/1.74 1.34/0.86 [0.90]/c 1.0/1.0
High total cholesterol (≥5.0 mmol/l) 0.99/0.86 0.86/0.84 0.90/0.79 1.0/1.0

Square brackets indicate small sample bases (<50 cases)
aHigh blood pressure is defined as ≥140/90 mmHg
bMeeting current physical activity guidelines (at least 30 min of moderate physical activity, defined as energy expenditure >3.5 kcal/min, on 5 or
more days per week)

cData not shown because of small bases (<30 cases)

Diabetologia (2006) 49:2234–2246 2239



fibrinogen and plasminogen activator inhibitor 1 (PAI-1);
both have been associated with insulin resistance in south
Asian and other populations. Whether this can explain the
increased prevalence of type 2 diabetes and cardiovascular
disease is controversial, with some [64], but not all [65],
studies showing higher levels in south Asians.

A number of studies have investigated the contribution
of homocysteine to cardiovascular disease risk. Although
south Asians consistently have higher plasma homocysteine
levels than control populations, studies are inconsistent,
with some showing no difference in levels between patients
with and without CHD [7, 66] and others suggesting that
homocysteine may be an independent risk factor in south
Asians [67]. Interestingly, Chambers et al. suggested that
raised homocysteine concentrations in south Asians may be
related to reduced vitamin B12 and folate levels, implying
that increased CHD risk in this group may be reduced by
dietary vitamin supplementation [67].

Vitamin D deficiency has been found in some UK south
Asian populations [68]. Deficiency is known to impair
insulin synthesis and secretion in human and animal models
of diabetes, suggesting a possible role in the development
of type 2 diabetes [69].

The metabolic syndrome

A common mechanism is thought to link the increased
prevalence of type 2 diabetes and cardiovascular disease in
the south Asian population. On the basis of studies
comparing UK south Asian and indigenous populations,
there is evidence that the pattern of insulin resistance and
associated metabolic abnormalities known as the metabolic
syndrome might be responsible [4, 70].

It is increasingly recognised that type 2 diabetes is part
of a cluster of cardiovascular disease risk factors compris-
ing the metabolic syndrome. The constellation of metabolic
abnormalities includes glucose intolerance (type 2 diabetes,
IGT, or IFG), insulin resistance, central obesity, dyslipidae-

mia and hypertension. Each of these risk factors is an
important CHD risk factor in its own right. When grouped
together, they are associated with an increased risk of
cardiovascular disease, and clustering of the metabolic
syndrome components is frequently seen in south Asians
[70]. The prevalence of the above risk factors in patients of
south Asian extraction suggests they have a particular
propensity to develop the metabolic syndrome [71] (Fig. 5),
which may explain, at least in part, their increased risk of
type 2 diabetes and cardiovascular disease.

There is currently heated debate among leading profes-
sional bodies over the definition and clinical significance of
the metabolic syndrome [52, 72–74]. Until recently, defi-
nitions of the metabolic syndrome did not take into account
ethnic-specific variations in risk factors. The International
Diabetes Federation has recently provided a definition more
applicable to ethnic populations by providing a range for
increased waist circumference, which is lower for certain
racial groups, e.g. south Asians [72]. Steps such as these are
more likely to identify those individuals at risk of
cardiovascular disease and type 2 diabetes who are likely
to benefit from lifestyle interventions.

Genetic susceptibility

The genetics of diabetes is almost certainly complex, with a
number of genes contributing something to the overall risk.
Some of the susceptibility genes for diabetes are likely to
be specific to certain populations, while others may be
more ‘universal’, or common to multiple ethnic groups.

Both type 2 diabetes and CHD occur as a result of the
complex interplay of genetic susceptibility and environ-
mental factors. Although it is unlikely that distinct genetic
factors underlie the inherited risk of type 2 diabetes and
CHD in south Asians compared with Caucasians, there may
be a higher prevalence of some risk alleles in specific ethnic
groups. An example of an allele that may contribute to
insulin resistance in south Asians is a polymorphism in the
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gene encoding plasma cell membrane glycoprotein-1 (PC-1),
which affects insulin signalling by direct interaction with
the alpha subunit of the insulin receptor, blocking insulin
action. The PC-1 K121Q polymorphism has been associated
with a stronger inhibitory effect on the insulin receptor than
the wild-type, and occurs with a significantly higher
frequency in south Asians compared with Caucasians (33
vs 26%, respectively) [75]. Furthermore, a significantly
higher insulin AUC during the OGTT and a lower insulin
sensitivity during the hyperinsulinaemic–euglycaemic
clamp were found in south Asians with the variant,
compared with south Asians with wild-type PC-1 and with
Caucasians with or without the polymorphism, suggesting
that the variant is associated with primary insulin resistance
in migrant south Asians [75].

Lp(a) is a genetically determined risk factor for CHD,
especially when accompanied by increased concentrations of
LDL [53]. Some studies have shown that south Asians have

higher plasma levels of Lp(a), whether living in the UK or
in the Punjab, compared with Caucasian subjects [50],
presumably because of a higher prevalence of variants in
the gene encoding apolipoprotein(a) that increase levels of
the lipoprotein [53]. The capacity of a migrating population
to rapidly acquire a raised LDL cholesterol level owing to
changes in dietary patterns and/or lifestyle shows how a
genetically determined CHD risk factor can be transformed
into a more potent risk factor by westernisation.

Evidence base for treatment

Individuals from ethnic groups are not adequately targeted
for risk-reduction strategies, including screening and
treatment for dyslipidaemia, hypertension and diabetes. In
addition, few studies have included enough individuals
from these groups to confirm the value of risk-reducing
interventions, such as lipid-lowering therapy.

However, while conventional risk factors, with the
exception of type 2 diabetes, may not fully explain the
increased cardiovascular disease risk in south Asian
populations, this does not diminish their importance in
disease causation [76]. Furthermore, retrospective analyses
of CHD and risk factor epidemiological studies from the
Indian subcontinent have reported an increasing prevalence
of these conventional risk factors [30, 31], which correlates
positively with an increasing CHD prevalence in India [77].

Minority ethnic groups are susceptible to the same
obesity-related health problems that affect the majority of
the UK population. The energy intake as fat for UK south
Asians is comparable to that for white Caucasians, but is
significantly higher than that for non-migrant south Asians
[78]. Some studies have hypothesised that high rates of
CHD among these ethnic groups are due to the use of ghee
(clarified butter) and other cooking oils [79, 80]. This does
not, however, apply to all subgroups of the south Asian
community [2]. Encouragement to reduce saturated and
total fat intake is sensible, but reduced salt intake, and a diet
rich in fruits, vegetables and high in fibre are also important
[81] (Table 2).

Moderate to high levels of physical activity are known to
significantly reduce the risk of CHD. Exercise can improve
HDL cholesterol levels [82] and ameliorate insulin resis-
tance [83] in south Asian as well as white Caucasian
populations.

It can be argued that all patients with type 2 diabetes
should be treated from a secondary prevention point of
view. Following the publication of the Heart Protection
Study [84] and the Collaborative Atorvastatin Diabetes
Study (CARDS) [85], many now argue that all patients with
type 2 diabetes should be prescribed a statin, particularly
those of south Asian descent. It also follows that even non-
diabetic individuals of south Asian extraction should

Key features of type 2 diabetes and cardiovascular  
risk in the UK South Asian community compared with 
the indigenous population  

High rates  
Four- to six-fold increased risk of type 2 diabetes  
Three- to four-fold increased risk of ischaemic heart  
disease 
 

Greater prematurity  
Younger age at presentation of type 2 diabetes  
5-year earlier onset of first myocardial infarction  

Greater severity  
Age-standardized mortality rate from CHD is 50%  
increased 
Premature atherosclerosis with more diffuse and  
aggressive disease is present  

 

Higher prevalence of glucose intolerance 
Insulin resistance, metabolic syndrome, diabetes 

 

Characteristic risk factor profile  
Conventional risk factors  
Central obesity  
Reduced physical activity  
High levels of atherogenic, small dense LDL-cholesterol  
High levels of triglycerides  
Low levels of HDL cholesterol 

 

Emerging risk factors  
Elevated levels of lipoprotein(a), CRP, homocysteine  
Low levels of adiponectin  
Some evidence of higher levels of fibrinogen and PAI-1 
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receive a statin if they are at sufficiently high cardiovascu-
lar risk; for patients of south Asian origin, many advocate
adding a correction factor of 50% to the value obtained
using standard cardiovascular risk tables [86].

It should be noted, however, as is often the case with
major clinical trials, that south Asian populations were not
represented in any of the major statin trials and, therefore,
definitive evidence for dyslipidaemia management is still
lacking in this group. The dyslipidaemia of the metabolic
syndrome (tendency towards low HDL cholesterol and
raised triglycerides) is typical of the lipid profile of many
south Asians, and is similar to that of patients studied in the
Veterans Affairs Cooperative Studies Program High-Densi-
ty Lipoprotein Cholesterol Intervention Trial [87]. In this
trial, increases in HDL cholesterol and decreases in
triglyceride levels were achieved with the fibrate gemfi-
brozil, and a concomitant reduction in cardiovascular
mortality was observed in patients with and without
diabetes. Further evidence for the benefits of fibrates in
the management of patients with type 2 diabetes has been
provided by the results of the Fenofibrate Intervention and
Event Lowering in Diabetes study, in which fenofibrate was
associated with a reduction in major coronary events [88].
In this study, fenofibrate was well tolerated, both alone and
in combination with statins. There is considerable rationale
for combining a fibrate or nicotinic acid derivative with
statin therapy in patients with the metabolic syndrome [88–
90]. This approach may only be acceptable, however, in
individuals with significant dyslipidaemia, given the poten-

tial for an increased risk of side effects with statin + fibrate
or statin + nicotinic acid combinations.

The evidence base for aspirin usage is not as good as that
for statins, but the Hypertension Optimal Treatment study
demonstrated a 15% risk reduction for cardiovascular
endpoints in patients with type 2 diabetes treated with
low-dose aspirin, albeit with an increased risk of (non-fatal)
haemorrhage [91]. In practice, the evidence suggests that all
patients with type 2 diabetes over 50 years of age should be
treated with low-dose aspirin (75 mg) once blood pressure
is controlled (systolic <150 mmHg). In south Asian patients
with type 2 diabetes who are aged less than 50 years,
aspirin should be offered if there is a history of cardiovas-
cular disease or they have at least one other cardiovascular
risk factor (unless there is a contraindication or tolerability
problem) [92].

Cultural issues

Meeting the health needs of the population requires
sensitivity to the many traditions, cultures and religious
practices that exist in Britain today. A number of
organisations, such as the Department of Health, Diabetes
UK, the South Asian Health Foundation and the British
Heart Foundation, have set objectives for meeting the
challenge of dealing with type 2 diabetes and cardiovascu-
lar disease in ethnic minority populations. These include
increasing awareness of diabetes and CHD through greater
community-based activities; providing and promoting more
culturally specific information for groups at increased risk;
greater partnership with relevant community organisations;
and funding of community and research projects.

A number of cultural and social factors may be linked to
the increased prevalence of type 2 diabetes and CHD in south
Asian populations, including lack of knowledge, poor use of
health resources, and a different attitude towards chronic
diseases. Lack of diabetes-related knowledge has been
observed among UK south Asians [93–96]. This could result
from a communication gap between patients and their care
providers or problems with literacy. A disproportionately
high number of people from ethnic minority communities
are on a low income. In addition, more than half live in local
authority areas that are among the most deprived in the UK.

It is also clear that many people of south Asian extraction
are not using health resources adequately and may be less
likely to be prescribed statins and other cardioprotective
treatments [97–99]. This is despite a higher CHD morbidity
and mortality compared with white Caucasians.

It is crucial to address specific communities individually
according to cultural features such as customs, religion,
lifestyle, food and languages. Language may be a barrier
for some south Asians (particularly in older Asian women)

Table 2 Lifestyle guidelines and desirable levels of risk factors for
prevention of CHD in south Asians

Risk factor/lifestyle change Desirable level

BMI (kg/m2) 18.5–23.0
Total cholesterol 4.4 mmol/l (170 mg/dl)
LDL cholesterol 2.3 mmol/l (90 mg/dl)
Triglycerides <1.7 mmol/l (<150 mg/dl)
HDL cholesterol >0.9 mmol/l (>35 mg/dl)
Fasting blood glucose >7.8 mmol/l (>140 mg/dl)

signifies diabetes
Postprandial blood glucose >11.1 mmol/l (>200 mg/dl)

signifies diabetes
Diet An intake of 400 g/day fruit,

vegetables and legumes; mustard or
soybean oil (25 g/day) instead of
hydrogenated fat, coconut oil
or butter

Exercise Moderate physical activity
(1255 kJ/day)

Lifestyle changes Cessation of tobacco consumption
and moderation of alcohol intake

Risk factor levels are based on levels in low-risk rural populations in
India [81]
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to fully access mainstream health services. Educational
interventions should target not only high-risk, middle-aged
people, but also adolescents and young adults, so that
awareness of the disease and its effects are appreciated at an
early age. Interventions to promote physical activity and
control obesity among south Asian communities should be
consistent with lifestyles, diet and cultural considerations.

New approaches to management need to be developed
that take into account the specific needs of south Asian
communities, with the long-term aim of reducing morbidity
and mortality from diabetes and cardiovascular disease. It is
this awareness that led to the United Kingdom Asian
Diabetes Study (UKADS) [98].

UKADS

UKADS was designed to test the hypothesis that structured,
culturally sensitive care for type 2 diabetes in south Asian
communities can improve cardiovascular risk factors and,
ultimately, cardiovascular endpoints in a cost-effective
manner [98]. The trial included 361 patients of south Asian
ethnicity with type 2 diabetes and one other risk factor
(hypertension, elevated total cholesterol or poor glycaemic
control) from six general practices in Birmingham and
Coventry (UK). Patients were randomised to either en-
hanced or conventional care.

In the group receiving enhanced care, Asian Link
Workers contacted patients to encourage clinic attendance,
organised educational sessions, and attended clinics to
facilitate patient understanding and compliance. Patients
also had additional sessions with the practice nurse, with
input from community diabetes specialist nurses, working
to treatment protocols and targets for diabetes, hypertension
and dyslipidaemia. The group receiving conventional care
was treated to the same protocols, but received no
additional practice resources.

After 1 year (Table 3) there was a significantly greater
reduction in mean systolic blood pressure, diastolic blood
pressure and total cholesterol in the enhanced care group.
There was no significant difference in HbA1c between the
groups. The use of pharmacological treatments and compliance
with therapy were both higher in the enhanced care group.

Following the relative success of the pilot trial, a follow-
on study has commenced to determine whether this
approach can produce sustained results in a larger popula-
tion. The study has recruited approximately 100 south
Asian patients with type 2 diabetes from each of 18
practices in Birmingham and Coventry (around 1800
patients), as well as 500 white Caucasian patients with
type 2 diabetes. The study is planned to run for 3 years after
randomisation. In addition to recording cardiovascular risk
markers and major outcomes, a full health economic
evaluation will be performed to determine whether such
an approach is economically viable.

Conclusion

Type 2 diabetes, cardiovascular disease and their associated
complications account for a high proportion of avoidable
morbidity and premature mortality in UK south Asians.
Furthermore, all indicators suggest that the problem will
increase, as second-generation immigrants display many of
the same risk characteristics as their parents and grand-
parents. In addition, with the aging of these populations, the
impact of ethnicity on the need for care services will
become even greater. Health authorities with a high
proportion of south Asian populations are likely to need
considerable additional investment to meet future needs. If
resource considerations constrain service provision, ethnic
minorities will be particularly disadvantaged. Measures to
control diabetes and cardiovascular disease in south Asian
communities therefore urgently need to be addressed to
forestall a significant increase in the associated human and
economic costs. It should also be noted that while this
review predominantly focuses on UK south Asians,
migration from the Indian subcontinent has occurred to
many parts of the world, and the prevalence of type 2
diabetes and cardiovascular disease is significantly in-
creased in these populations, irrespective of the countries
they have settled in. The issues discussed in this review are
therefore equally applicable to other migrant south Asian
communities. In addition, the epidemic in south Asians
abroad is likely to forewarn of what may happen on the

Table 3 Risk factor change
over 1 year of follow-up in
the UKADS study [98]

Intervention mean
difference

Control mean
difference

Difference (95% CI) p value

Systolic blood
pressure

−6.69 −2.11 −4.58 (−8.84 to −0.32) 0.035

Diastolic blood
pressure

−3.14 +0.28 −3.41 (−5.66 to −1.16) 0.003

Total cholesterol −0.51 −0.12 −0.38 (−0.65 to −0.12) 0.005
HbA1c −0.23 −0.20 −0.03 (−0.36 to +0.30) 0.866
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Indian subcontinent as standards of living rise and the
adoption of Western lifestyles increases.

Approaches to the problem should be at population and
individual levels. The preponderance of insulin resistance
and a highly atherogenic risk factor profile in south Asian
populations require a high index of suspicion of type 2
diabetes and CHD, and aggressive prevention. An intensive
programme of primary prevention should be initiated early
and, in particular, the promotion of efforts to reduce excess
caloric intake and increase energy expenditure.

For high-risk groups, enhanced care may be necessary.
Although established risk factor interventions such as statin
therapy are undoubtedly of value in south Asian popula-
tions, data for ethnic minority populations, and south
Asians in particular, are lacking from the majority of
cardiovascular risk factor intervention trials. Therefore,
conventional approaches to the testing and treatment of
risk factors are not likely to be sufficient in the south Asian
population. The UKADS pilot demonstrated that in 1 year,
improvements in blood pressure and total cholesterol can be
achieved with a structured, culturally sensitive, community-
based approach to cardiovascular risk management in a
population of south Asians with type 2 diabetes. The same
strategy, but with more aggressive targets and in a greater
number of individuals, is now being evaluated to determine
if this approach is economically viable on a larger scale.
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