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Abstract  Background: Type 2 diabetes mellitus
(T2DM), a metabolic disorder with high levels of glucose
due to absolute insulin deficiency or relative insulin
deficiency (insulin resistance) affects about 20 percent of
adults in South Asia (SA) in the United Kingdom (UK).
This is similar to that of urban Indian population, where the
incidence is about 15 percent. Despite this, there is a
scarcity of data comparing SA with that of the Indian urban
community in the UK. Objective: The aim of the present
study was to study the prevalence and differences of
undiagnosed diabetes and associated risk factors between
the urban adult Indian populations living in Bangalore and
in South Asians residing in the UK. Materials and
Methods: The general publics above age of 30 (adult) were
encouraged to come for general checkup including
capillary blood glucose test during public health events
held at various town halls in UK. In the UK, nearly 230 SA
adults were screened at 3 separate events held in Preston,
Bolton and London. While in Bangalore, at 4 events were
held at mosques and the community centres and 412 adult
subjects were tested. Subjects known to have diabetes (DM)
were analyzed separately from those that were not known
to have diabetes (non-DM. Clinical monitoring of
anthropometric data and random levels of capillary blood
glucose were analyzed. Results: We found that 14.6 % and
42.7% of subjects had previously documented diabetes in
the UK and India, respectively (P<0.001). No characteristic

differences in age and BMI were found between the
subjects of SA in the UK and those in India. In Bangalore,
more men (69%) attended screening programme compared
to the UK (14.6 percent). Of people without history of
diabetes 30.1% of Indians in urban Bangalore had elevated
blood sugar in comparison to SA in the UK (10.8%).
Conclusion: There is an urgent need to perform screening
of adult population for diabetes in urban India, where
almost 20% people have impaired glucose tolerance.
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1. Introduction

Diabetes Mellitus (DM) is metabolic disorder which
involves improper elevation in blood glucose levels. DM is
classified in two types i.e. Type | DM (T1DM) and Type Il
DM (T2DM). T1DM is characterized by destruction of
beta cells in pancreas leading to the complete absence or
very less amount of insulin. T2DM entails a more insidious
onset where a functional deficiency in insulin is triggered
by a discrepancy in insulin levels and insulin sensitivity.
Resistances to insulin are multifactorial, and have genetic
bias, but it typically expresses with obesity and ageing. The
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complications of diabetes include potential blindness,
lower limb amputation, renal dysfunction, heart attack and
stroke [1]. DM affects millions of people and its prevalence
is increasing day-by-day [2]. In developed countries, it is
projected that about 87% to 91% of registered diabetic
individuals have T2DM, 7% to 12% have T1DM, while 1%
to 3% have other forms of DM [3, 4]. New statistics from
IDF 2019 reveal that approximately 463 million adults
were living with diabetes by 2045 this will rise to 700
million. The proportion of people with type 2 diabetes is
increasing in most countries. 79% of adults with diabetes
were living in low-income and middle-income countries.
374 million people are at increased risk of developing
T2DM [5]. While DM is one of the biggest health problems
of the 21st century, most government and public health
agencies remain oblivious of the current effects of this
disease and its consequences [6].

There are 3.9 million persons in the UK who have been
diagnosed with diabetes. 8 percent of these individuals are
estimated to have type 1 diabetes and 90 percent are
estimated to have type 2 and about 2 % of individuals have
rare type of diabetes [6]. Moreover, it is estimated that in
the UK there are half a million more persons who have
diabetes but have not been diagnosed yet. The growing
incidence of diabetes is a significant clinical and financial
threat to the health sector of the United Kingdom, with
10% of the NHS budget actually spending on diabetes,
which amounts to about £9 billion per year [6]. Recently, it
has been reported that the ethnicity of the individual poses
risk for having diabetes and hence screening the target
population may help in diagnosing the undiagnosed
patients. In people of South Asian heritage, T2DM is up to
six times more common, and the largest ethnic minority in
the United Kingdom is people of South Asian (SA)
ethnicity (of Indian, Pakistani and Bangladeshi descent)
who in many metropolitan locations now constitute the
dominant ethnic community [7]. The prevalence of
diabetes in SA is 23 % which is very high compared to
other ethnic groups in United Kingdom (UK) [4]. It has
also been predicted that the South Asian subcontinent will
be having the greatest burden of diabetes worldwide by
2030 [8, 9]. The IDF has estimated that India currently has
more than 77 million people with DM. The prevalence of
diabetes among urban participants in India is reported to be
the highest in the world 15.7 % [10-11] with 27.6% of the
people undiagnosed [12]. The prevention of complications
of DM by controlling the blood sugar levels is an important
factor to be considered in the management [13]. Because of
a number of factors like less utilization or
under-performance of health systems, low awareness and
the often slow onset and progression of T2DM, the
condition remains undiagnosed [14]. The more the patient
remains undiagnosed of the condition, the more will be the
risk of uncontrolled diabetes, its complications and
aggravation [5]. Studies which actively screen for diabetes
by measuring blood glucose levels provide estimation of
undiagnosed DM. Participants who mention not having

diabetes may be discovered to have it by measuring their
blood glucose in certain trials and may then be identified as
having ‘previously undiagnosed' or 'newly diagnosed'
diabetes [2]. The recruitment of research studies by SA
raises big challenges for scientists. This is a crucial field
that needs investment if many of the deficiencies in
research found in this study are to be effectively resolved.
The lack of proper coding for ethnicity and language in
most primary care datasets is a significant impediment, and
further effort is required to promote routine ethnicity
coding in primary care. It has been proposed that SA are
less likely to volunteer to engage in clinical trials; and this
might also be one of the reasons for tremendous increase in
DM population in such regions including UK and SA [15].
Notwithstanding this, there is paucity of data comparing
SA in the UK with those of urban Indian population. Hence,
considering all these scenarios, in order to ascertain the
prevalence of undiagnosed diabetes mellitus patients in our
environment, a study was designed to see variations in the
characteristics of patients among SA living in the UK and
urban Indian population from Bangalore.

2. Materials and Methods

2.1. Subjects

The present study was the observational study conducted
among the sample of patients obtained from four different
locations (at Preston, Bolton, London in the UK and
Bangalore in India) through convenient sampling
technique. The study was done as per the guidelines with
prior permission from patients. The general public was
encouraged to come for regular health check up, including
capillary blood glucose checks at three public health events
held in Preston, Bolton and London in the UK, where
medical students undertook screening. Similarly, four
health check-up exercises were carried out by staffs of
Diabetacare in mosques and community centres in
Bangalore. Invitations were sent by advertisements in local
newspapers, circulation of pamphlets in public places and
word of mouth for these activities. Thus, inclusion criteria
for subjects included in UK were 1) Persons attending the
public health events held at various town halls 2) Age of 30
years 3) Belonging to South Asian descent (individuals
originating from India, Pakistan, Nepal, Sri Lanka and
Bangladesh 4) Consenting to be included in the study. An
exclusion criterion was refusal for consent. Similarly, in
India the inclusion criteria were (i) People attending the
health check-up camps organized at mosque and
community centers in urban area of Bangalore (ii) Age
more than 30 years (iii) Consenting to be included in the
study. An exclusion criterion was refusal for consent.

2.2. Clinical Methods

All the subjects were included in the study after taking
informed written consent. Simple history, anthropometric
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data, blood pressure and random blood glucose (RBS) were
measured among the study subjects. The results and RBS
levels were made available to them and those who had
abnormal results were advised to contact their health care
provider for further management.

2.3. Diagnostic Criteria

Subjects who reported of not having diabetes and had a
blood glucose levels > 140mg/dl were said to have
impaired glucose while those having blood glucose
levels >200mg/dl were said to have possible diabetes
(Undiagnosed diabetes mellitus). Patients who had blood
pressure > 160/90mm of Hg were said to have
hypertension.

2.4. Statistical Analysis

The information thus obtained was evaluated using the
statistical kit of SAS (version 9.0; SAS Institute, Inc., Cary,
NC). The significance of degree was taken as p-value
<0.001

3. Results

In UK, 230 subjects of SA origin were screened at 3
events held at Preston, Bolton and London. In Bangalore,
412 subjects were screened at 4 events held at mosques and
the community center. Subjects known to have diabetes
(DM) were analyzed independently from those that were
not known to have diabetes (hon-DM).Table 1 and 2 give
the summary data.

Table 1. Demographic data of the subjects
UK Bangalore
Parameters (n=230) (n= 412) p Value
Age £5D 539 +13.4 49.3+10.9 NS
(‘Years)
Height £5D | 165 1101 80.7 +30.7
(cm)
Weight £5D | 25 6 4391 137.9 +£38.2
(kg)
BMI +£SD 27.4 +£53 28.1+54 NS
Male (%) 75(38.3 %) 278(69.2 %) <0.001

Table 2. Medical parameters of the subjects in two groups
UK Bangalore p
Parameters (n=230) | (n=412) | Value
Subjects with known DM 14.6% 42.7% <0.001
Proportion of patient with
hypertension 22.7% 52.8% 0.01
(BP > 160/90 mm Hg) in DM
Proportion of patients with
Impaired Glucose (BG > 140 8.5% 21.0% <0.01
mg/dl) amongst non-DM
Proportion of patients with
possible diabetes (BG > 200 2.3% 9.1% 0.01
mg/dl) amongst non-DM

4. Discussion

In this study we investigated the comparative differences
of undiagnosed diabetes in urban adult Indian populations
living in Bangalore and in South Asians residing in UK.
There was no characteristic difference observed between
the subjects of SA in UK and those in India with regards to
age and BMI. The screening included more males (69.2 %)
in Bangalore, India than in the UK (38.2 %) (See table 1).
This may be because of cultural differences and the fact
that a number of screenings took place in mosque in
Bangalore where visitors were predominantly males. The
proportion of SA subjects with known diabetes who came
for screening is significantly low in the UK in comparison
to Indian subjects (14.6 % Vs 42.7 %) despite higher
prevalence there. It may be because of health system in the
UK where all people with diabetes get free review and
treatment. This may be the reason for low prevalence of
uncontrolled hypertension in this group. There is no
screening programme for detection of diabetes in the UK
and in India, despite which there were more cases of
undiagnosed impaired glucose tolerance (21.0%) and
possible diabetes (9.1%) detected in India while only 8.5%
cases of undiagnosed impaired glucose tolerance and 2.3 %
cases of possible diabetes were detected in SA in UK. Thus
around 30.1 % had abnormal blood sugar results which are
very high as compared to SA in UK (10.8 %) (See table 2
and Figure 1). The data showed the three-times more
prevalence of undiagnosed DM in India compared to SA in
the UK.
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Figure 1. Comparative Medical parameters of the subjects in two groups (UK and Bangalore)

This high difference suggests that other than ethnicity
various factors are responsible for undiagnosed DM. This
may be because of cultural barriers among Indians which
prevent them from making changes in diet (large
carbohydrates fasting), body image that well health and
greater standing are associated with medium to large body
weights, with thinness associated with being less healthy.
Urban population in India has more sedentary lifestyles
compared with the general population, and engages in less
physical activity [5]. Similarly, inadequate diabetes
screening and prevention care, non-compliance with
diabetic treatment recommendations, lack of available
counseling, and long-distance travel to health services are
some of the reasons associated with greater prevalence of
undiagnosed DM in urban Indian communities [16].
Studies of type 2 diabetes rates in the Indian subcontinent
are to some extent complicated by insufficient data and the
fact that rates vary substantially in the Indian subcontinent
on the basis of regional spread and socio-economic status
[17]. Some research; however, indicate that risk factors
linked to an urban lifestyle are significant. In reality, South
Asians living in sub-continental cities have far higher rates
of type 2 diabetes compared to rural populations, but rates
are the as lifestyles in both rural and urban areas become
more westernized [18]. So collectively socio-economic
status, geographical distribution and life style adopted by
the urban Indian population have great impact on the
higher prevalence of undiagnosed DM. Thus, the findings
of our study highlight the urgent need of screening
programmes for Diabetes in urban areas for actively
searching of undiagnosed diabetes patients. Limitations of
the study were the bias introduced because of convenient
sampling technique (urban population only, calling for

Diabetic camps may cause more patients to come who
suspect of having DM rather than who do not have, RBS
rather than measuring fasting and post-prandial blood
glucose of the patients). However, many of the limitations
are inherent in a cross-sectional epidemiological study and
hence the data are therefore comparable.

5. Conclusions

The results of our research illustrate the critical need for
urban diabetes screening services to specifically look for
undiagnosed patients with diabetes. In urban India, where
nearly 20 percent of people have reduced glucose tolerance,
and increased incidence of Diabetes in young necessitating
screening for adult population for diabetes.
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