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Background: South Asians have higher risk of diabetic complications compared with white Europeans.
The aim of this study was to compare management of cardiovascular risk factors between Bangladeshis
and white Europeans.
Methods: A retrospective survey of all diabetic patients attending an Inner London hospital diabetic clinic
over one year was undertaken. Data were obtained from the hospital diabetes database: presence of
macrovascular (myocardial infarction, angina, stroke, transient ischaemic attack, cardiac intervention)
and microvascular disease (neuropathy, retinopathy, and nephropathy), glycated haemoglobin, blood
pressure, lipids, smoking, and body mass index (BMI) were all determined.
Results: A total of 1162 white European and 912 Bangladeshi patients with full data available were
included in the analyses. The groups were equivalent in age, sex, duration of diabetes. Compared with
white Europeans, Bangladeshis had more macrovascular disease (19.5% v 11.9% p,0.01), sight
threatening retinopathy (7.2% v 3.8%, p,0.01), and nephropathy (15.3% v 9.1%, p,0.01). In addition,
Bangladeshis had significantly more male smokers (28.1% v 22.1%, p,0.01), poorer glycaemic control
(mean HbA1c 8.6% v 8.1%, p = 0.039), greater proportion with uncontrolled hypercholesterolaemia (total
cholesterol .5.0 mmol/l, 31.6% v 26% p = 0.05), and poorer control of blood pressure (proportion with
BP .140/80 mm Hg, 43.2% v 32.1%, p,0.01).
Conclusions: South Asians with type 2 diabetes have poorer glycaemic, blood pressure, and lipid control
than white Europeans. The reasons for this are probably multifactorial.

S
outh Asians (people originating from the India,
Bangladesh, Pakistan, and Sri Lanka) are at high risk
of developing type 2 diabetes.1 In the UK, South Asians,

have a fourfold higher prevalence of type 2 diabetes, which
also seems to present around 10 years earlier than in white
Europeans.2 The reasons for this are unclear, although
genetic, nutritional, lifestyle, and other factors have been
suggested.3

Microvascular and macrovascular complications of dia-
betes, in particular cardiovascular disease,4 and renal
disease,5 are more common in type 2 diabetic patients of
South Asian origin. There is considerable evidence that
intensive risk factor intervention can reduce complications of
type 2 diabetes, including improving glycaemic, blood
pressure, and lipid control.6

This study aimed to undertake a retrospective survey of the
control of these factors over one year in a cohort of patients
attending a large Inner London teaching hospital over the
period of one year, and to compare the control of these factors
between Bangladeshis (the predominant South Asian ethnic
group in our area) and white Europeans.

METHODS
Patients
Tower Hamlets is a deprived Inner London borough, with
around one in four people of Bangladeshi origin. The borough
has a standardised mortality ratio (SMR) of 145 for coronary
heart disease (CHD), with type 2 diabetes an important
contributor. Around 40% of patients attending the secondary
care diabetes clinic run at the Royal London Hospital, are of
Bangladeshi origin. Guidelines for referral to the secondary
care diabetes clinics are well established and adhered to, and

patients are requested to attend for blood tests before clinic
attendance.

All patient consultations are recorded using the commer-
cially available diabetes database, DIAMOND (Hicom, Surrey,
UK), which was developed at the Royal London Hospital. The
DIAMOND record contains all diabetes data relating to the
patient, and a copy is sent to the GP from each visit, including
clinical and blood test results, changes to therapy, and targets
of therapy. Copies of the DIAMOND record are frequently
sent to the patient. The survey retrospectively examined all
the records of all patients who attended the clinic between
1 January 2003 and 1 January 2004 (that is, attended during
2003), identified from the database. Only patients with type 2
diabetes (diabetes diagnosed above the age of 30 years, and
adequately controlled by diet and/or oral hypoglycaemic
therapy for at least one year after diagnosis of diabetes) and
with full data available were included in the analysis. All
patients underwent a minimum of once yearly review of the
following: macrovascular disease (new onset of angina,
transient ischaemic attack (TIA) or claudication, previous
known vascular disease), retinopathy (dilated fundoscopy or
digital photography), neuropathy (foot ulceration, neuro-
pathic symptoms, tuning fork vibration sense, fine touch
perception with a 10 gram Semmes Weinstein monofila-
ment), nephropathy (Albustix (Bayer Diagnostics, Newbury,
UK) positive for albuminuria), blood pressure, body mass
index, glycated haemoglobin (HbA1c, reference range 4.0%–
6.0%), total cholesterol, and creatinine.

Data
Data gleaned included age, sex, ethnicity, and duration
of diabetes. The presence of macrovascular disease was
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determined using ICD codes listed as myocardial infarction,
angina, coronary artery bypass graft, peripheral vascular
disease, stroke, TIA, and coronary intervention (bypass or
angioplasty). Presence of neuropathy was defined as presence
of neuropathic symptoms or loss of vibration, reduced fine
touch perception with Semmes Weinstein monofilament, or
foot ulceration. Presence of retinopathy was recorded as non-
sight threatening (background retinopathy) and sight threa-
tening (pre-proliferative, proliferative, and maculopathy).
Presence of nephropathy was determined by the presence or
absence of dipstick positive albuminuria. Other data obtained
included most recent blood pressure, smoking status and
BMI, most recent total cholesterol, and HbA1c.
Pharmacotherapy for glycaemia, lipids, and blood pressure
were also determined.

Statistics
Data are presented as mean (SD) or median (range). To
examine differences in variables between the two groups,
Student’s t test was used. To compare the prevalence of
complications or risk factors between the two groups, a x2

test was performed for discrete variables, and Mann-Whitney
test for non-normally distributed variables. Significance was
achieved if Bonferroni corrected p = 0.05. Statistical methods
were carried out using the statistical package Minitab
(Minitab, PA, USA).

RESULTS
During the survey period a total of 2610 individual patients
with type 2 diabetes were seen in a total of 3983 consulta-
tions. No difference in number of clinic visits per year was
seen between white Europeans and Bangladeshis. Full data
were available for 2287 (87.6%) individual patients. Of the
323 patients without full data, ethnic origin was similar to
that of patients with full data (Bangladeshi 40.5%, white

European 50.7%, other 8.8%). Of the patients with incom-
plete data, the data missing were distributed as follows:
HbA1c (45.8%, mostly attributable to haemoglobinopathy),
total cholesterol (34.9%), blood pressure (31.8%).

A total of 912 patients (39.9%) were Bangladeshi in origin,
and 1162 (50.8%) were white European in origin.
Distribution of age and sex in the two groups was not
significantly different (table 1). Duration of diabetes was
longer in the Bangladeshi cohort, although this did not reach
statistical significance (table 1).

Figure 1 shows presence of known macrovascular disease.
Significantly more Bangladeshi patients had known macro-
vascular disease (19.5% v 11.9%, p,0.01), in particular CHD
(14.1% v 7.2% p,0.01). Figure 2 shows presence of
microvascular complications of diabetes. There was no
significant difference in presence of any grade of retinopathy
(15.6% v 13.1% p = 0.12) or neuropathy (4.3% v 3.5%
p = 0.26), but Bangladeshis had significantly more sight
threatening retinopathy (7.2% v 3.8% p,0.01), probably as a
result of significant more nephropathy, which is frequently
associated with severe retinopathy (15.3% v 9.1%, p,0.01).

Table 2 shows the comparison of control of cardiovascular
risk factors. Bangladeshis had significantly more male, and
less female smokers. Median systolic and diastolic blood
pressures were not significantly different (table 2). On
examination of quintiles of systolic blood pressure, however
(fig 3), the Bangladeshi group, had a significantly greater
number of patients with systolic blood pressure in the lowest
quintile (22% v 17%, p,0.01) and highest quintile (24% v
21%, p,0.01). Proportion of patients with poorly controlled
blood pressure (.140/80 mm Hg) was higher in the
Bangladeshi cohort (43.2% v 32.1%, p,0.01).

Examination of total cholesterol showed no significant
difference in the median total cholesterol between the two
groups (table 2). Proportion of patients with known vascular
disease receiving lipid lowering therapy was not significantly
different between the two groups (87.6% v 80.9%, p = 0.18),
and nor was the proportion of patients with absolute CHD
risk greater than 15% who were receiving lipid lowering
therapy (73.6% v 67.6%, p = 0.11). However, proportion of
patients with uncontrolled total cholesterol (.5.0 mmol/l)
was borderline significantly higher in the Bangladeshi group
(31.6% v 26%, p = 0.05).

Table 1 Demographic characteristics of patients
surveyed

European Bangladeshi p Value

Number 1162 912 –
Age (y) mean (SD) 56.8 (5.4) 52.1 (6.7) 0.08
Male n (%) 604 (52.0) 484 (53.1) 0.88
Duration of diabetes
(y) mean (SD)

12.2 (4.3) 14.6 (4.3) 0.14
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Figure 2 Presence of known microvascular disease in the Bangladeshi
and white European groups.
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Figure 1 Presence of known macrovascular disease in the Bangladeshi
and white European groups. CHD, coronary heart disease; CVD,
cerebrovascular disease; PVD, peripheral vascular disease.
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Bangladeshis had significantly poorer glycaemic control
(table 2), with a median HbA1c of 8.6%, compared with a
median of 8.1% in the white European group. Proportion of
patients with inadequately controlled glycaemia (HbA1c
.7.5%) and poorly controlled glycaemia (HbA1c .10%)
was significantly higher in the Bangladeshi cohort.
Examination of types of therapy used for glycaemia showed
no significant difference in tablet or insulin use (insulin
therapy in 67.4% of Bangladeshis v 65.1% of white
Europeans). Dividing HbA1c into quartiles (fig 4), however,
showed that significantly more Bangladeshi patients with
HbA1c in the highest quartile were receiving insulin therapy
(68% v 59%, p,0.01). Sub-analysis of cholesterol, HbA1c, and
blood pressure levels according to sex in the Bangladeshi and
white European groups gave similar results to the combined
analysis, suggesting that differences seen cannot be attrib-
uted to sex or smoking status.

DISCUSSION
Diabetes is common among South Asians living in South
Asia, and in migrant populations living abroad.1 2 The excess

risk of diabetes may be attributable to a greater propensity to
insulin resistance at lower levels of excess adiposity. Insulin
resistance is noted to be higher in South Asian children
compared with white European children,7 and recently, the
World Health Organisation criteria for overweight and
obesity have been adjusted downwards in South Asians to
recognise this greater risk.8 In addition, people of South Asian
origin are at significantly higher risk of diabetic complica-
tions compared with white Europeans.4 5 Among the South
Asian ethnic group, Bangladeshis (the predominant group in
our area) are the most prone to premature cardiovascular
disease, possibly because of particularly high rates of
smoking.9

Our survey confirms that Bangladeshi patients with
diabetes had higher rates of macrovascular and microvas-
cular complications compared with white Europeans. Our
results also suggest that Bangladeshis with type 2 diabetes
had poorer control of risk factors contributing to the
development of these complications, such as lipid, blood
pressure, and glycaemic control, compared with white

Table 2 Comparison of cardiovascular risk factors in Bangladeshi and white European
patients with type 2 diabetes

European Bangladeshi
Corrected p
value

Number 1162 912 –
Male smokers n (%) 133 (22.1) 136 (28.1) ,0.01
Female smokers n (%) 122 (21.8) 6 (1.4) ,0.001
Systolic blood pressure
(mm Hg) median (range)

129 (90–180) 131 (80–180) 0.76

Diastolic blood pressure
(mm Hg) median (range)

79 (65–110) 81 (65–110) 0.56

Total cholesterol (mmol/l)
median (range)

4.8 (3.2–7.2) 5.1 (3.1–6.9) 0.32

Body mass index (kg/m2)
median (range)

27.2 (23.5–36.8) 27.9 (22.4–30.4) 0.81

Height (m) median (range) 1.70 (1.40–1.92) 1.64 (1.43–1.87) ,0.01
HbA1c (%) median (range) 8.1 (5.6–12.3) 8.6 (5.8–15.1) ,0.05
HbA1c .7.5% n (%) 605 (52.1) 552 (58.7) ,0.01
HbA1c .10.0% n (%) 145 (12.5) 161 (17.1) ,0.01
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Figure 3 Plot of quintiles of systolic blood pressure in Bangladeshis and
white European patients with type 2 diabetes.
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Bangladeshis and white European patients with type 2 diabetes.
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Europeans. These results are consistent with a previous
survey in a separate population of South Asians, where we
reported the finding of South Asians with young onset type 2
diabetes (diagnosed under age 40 years) having more
complications and cardiovascular risk factors at diagnosis of
type 2 diabetes, compared with white Europeans.10 Similar
results have been reported in South Asian populations in
Leicester, where renal and cardiovascular complications were
more common in South Asians,11 despite no significant
differences in cardiovascular risk factors. In a survey of a
Birmingham diabetes clinic, significantly more white patients
were taking insulin, but despite this, there was no significant
difference in glycaemic control between the South Asian and
Europeans cohorts.12

The reasons for poorer control of cardiovascular risk factors
seen among Bangladeshis in our study are probably multi-
factorial. Type 2 diabetes occurs around 10 years earlier in
patients of South Asian origin, although in our survey, the
duration of diabetes was not significantly different between
two cohorts. This suggests that there may have been a
significant delay in the diagnosis of diabetes in the
Bangladeshi cohort, although lower rates of referral of
Bangladeshi patients from primary care is also possible.
This is unlikely, however, as data from primary care suggest
that a similar proportion of diabetic patients are of
Bangladeshi origin attending primary care clinics, as there
are attending secondary care. There is some recent evidence
that diabetes in South Asians progresses more quickly than in
white Europeans, which may account for the significantly
poorer glycaemic control seen in the South Asian cohort.13

Concordance with lifestyle and pharmacotherapy in patients
with diabetes may be different in South Asians. Previous
surveys show that the knowledge of diabetes, cardiovascular
disease, and their risk factors are poor among Bangladeshis.14

There is evidence that South Asians are more sedentary than
white Europeans,15 but we know of no evidence that South
Asians comply less with therapy than white Europeans,
although it is possible that poorer compliance with oral
hypoglycaemic, lipid lowering, or antihypertensive therapy
may have contributed to our results. In our experience,
reluctance to accept insulin therapy is commoner among
Bangladeshi patients, and we are exploring the reasons for
this in a separate qualitative study.

Poorer glycaemic control among Bangladeshis, despite
similar insulin use, suggests inadequate escalation of dose,
or poorer effect of insulin in Bangladeshi subjects. An
interesting finding in our study is that a significant
proportion of Bangladeshi patients with poor glycaemic
control were taking insulin, and were not achieving adequate
glycaemic control, suggesting that dose escalation, or
adequate education in insulin management is not being
achieved in these patients. The reasons for this need further
exploration.

A further possibility is poorer awareness among health care
professionals of the greater risks of complications in
Bangladeshis. With language and cultural barriers, it may
be the case that our Bangladeshi patients may not be being as
aggressively treated at white Europeans. This seems unlikely,
as we have been aware of the greater attrition rate of
complications among Bangladeshis with diabetes in our area
for two decades.16 In addition, there was no significant
difference in types of treatment used for cholesterol, blood
pressure, and glycaemic control, suggesting that appropriate
therapies are being prescribed, but that appropriate escala-
tion of therapy, or adequate concordance with therapy may
not be being achieved.

Failure to achieve therapeutic targets is not uncommon in
many aspects of chronic disease management. As in many
secondary care diabetes clinics in the UK, we are unable to

review patients more than one or twice per year for their
diabetes, and in between clinic visits, we rely on primary care
physicians and nurses to escalate therapy. Glycaemic, blood
pressure, and lipid targets are suggested in our letter to the
GP. Nevertheless, inadequate titration of therapy is common.
Improvements in achieving cardiovascular risk modification
may include the use of nurse led or pharmacist led
protocols.17 Involving patients in goal setting may also be of
benefit. We frequently send copies of clinic letters to patients,
but plan to extend the routine copying of patients’ letters to
the patient. Patient held records are used in the clinic,
although regrettably not widely adhered to. Increased
educational support to patients and health care professionals
is also required to highlight the need for careful cardiovas-
cular risk modification in patients with diabetes, and we have
established education sessions for patients in English and
Bengali that tackle these issues. In addition, we run a
diabetes education programme for primary health care
professionals, along with support in primary care diabetes
clinics from diabetes specialist nurses and a community
diabetologist.

It is also possible that an as yet unknown, possibly genetic,
factor may influence response to therapy. Similarly, a higher
proportion of Bangladeshi patients with uncontrolled blood
pressure, or lipids despite similar proportion on therapy also
suggests inadequate titration of doses.

Previous studies have shown poorer risk factor control in
other high risk populations with diabetes, such as Mexican
Americans and African Americans.18–20 These findings are of
concern, as patients who are at highest risk seem to be
getting poorer outcomes. Studies have shown improved
outcomes in high risk groups by undertaking education and
algorithm based care for their patients.21 There is considerable
evidence that culturally specific self management pro-
grammes can improve diabetes care in high risk popula-
tions,22–24 and a recent pilot study in the UK of the use of
culturally tailored, community based interventions in South
Asians has shown a small, but significant improvement in
blood pressure and lipid control, but no improvement in
glycaemic control.25

In summary, therefore, this study shows that Bangladeshis
attending an Inner London diabetic clinic achieved poorer
diabetes outcomes, and developed more complications than
white Europeans. The reasons for this need to be better
understood and tackled urgently to reduce the health
inequalities that exist in this area.
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