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Abstract  Diabetes has been one of the most studied medical p redicaments in recent times. Unfortunately, the lack of 
basic health services and paucity of resources are observed as biggest challenges to hold back this epidemic in the region of 
South Asia. The objective of this review is to examine the prevalence and risk factors of diabetes in adult population of South 
Asia. The units of analysis included in this review reported that the prevalence of diabetes ranged from 0.9% in Bangladesh to 
21.2% in India. The highest prevalence was observed in urban areas showing rapid urbanization, which plays major role for 
the increased prevalence. However, the results also indicate that the prevalence of diabetes is on the rise even in rural areas. 
Although, not a single determinant is responsible for the h igh prevalence, a  complex interaction  of d ifferent factors plays a 
part for the increased prevalence of diabetes in South Asia. 
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1. Introduction 
Diabetes Mellitus (DM) is a threat for all world  

populations and it is a lurking dilemma for g lobal heath1. The 
global burden of diabetes is increasing every year and there 
is every indication that this trend will continue into the near 
future2. In 1985, there were over 30 million diagnosed cases 
of diabetes and its prevalence has increased to 171 million 
cases in 20003. It is estimated that by the year 2030 the 
prevalence of d iabetes will reach to 366 million cases and the 
mortality rate of sufferers will be doubled4. Currently, the 
mortality rate of diabetes patients is on the rise and each year 
an estimated 3.2 million people lose their lives prematurely 
due to complicat ions from the disease5. The population 
affected by diabetes is mostly between ages of 35 and 60 
year old2. It is evident from other studies which have been 
conducted worldwide that new cases of diabetes are 
increasing due to a variety reasons6,7. For instance, 
urbanisation, obesity, population growth, impaired glucose 
tolerance (IGT) and, most importantly, the lacks of a healthy 
life style are the classic examples given for the increase in 
the instance of diabetes8. Eventually, these factors are 
contributing to the increase in the number of d iabetic people 
in developing countries, most significantly in the reg ion of 
South Asia9. 
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Surveys conducted worldwide on the prevalence of 
diabetes indicate that substantial variation has been seen, 
ranging from 0% in Papua New Guinea to 26% among the 
residents of Pacific islands7. In the year 2002, disability 
adjusted life years (DALY’s) was 1.1% of the total disease 
burden and seen in Southeast Asia, which includes 
Bangladesh andits intensity varies worldwide4.The highest 
burden was India, with 3.6 million of DALY’s lost, and 1.3 
million in China10. Currently, 246 million people are known 
to have diabetes and it is estimated that global figures will 
reach 380 million by 20304. It  is pro jected that by 2030, India 
will lead the world at 79.4 million people with diabetes 
following by China with 42.3 million and USA with 30.3 
million2.The majority of people in the developing countries 
are within  the age range of 45 to 65 years, in contrast to the 
developed world whose ages range from 64 to 70 years and 
this will increase by 2030, with 50 million people with 
diabetes in the developed world and 85 million in developing 
countries11.In the UK alone, around 2.35 million people are 
affected by diabetes12. A study in UK for Type 2 diabetes in 
various communities had shown that people from South East 
Asia are more vulnerable to the disease as compared to other 
residents5. Currently, immigrants from South Asia in the UK 
are more likely to be diabetic, around six times more likely 
than white European. These numbers are expected to 
increase by 47% by 202513. It is predicted that more than half 
a million of these people may have diabetes without knowing 
the consequences of it13. 

According to the WHO4, as compared to the developed 
world, developing countries have a bigger burden of diabetes. 
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Due to low public awareness of diabetes in developing 
countries, it is certain that they will face the impact of 
diabetes waves in coming years15. More than 95% of the 
people suffer from diabetes in  South Asia have Type 2 
diabetes16. Since it is evident that Type 2 diabetes is an 
adulthood condition, rural to urban population shift  increases 
its prevalence17. Wide variation is seen in India where urban 
prevalence of Type 2 diabetes is 12.1% compared to rural 
areas which is 2.9%18. In Pakistan the urban prevalence of 
Type 2 diabetes is 10.8% and rural prevalence is 6.5%17. It is 
predicted that by 2030 the number of affected people will 
reach to 46 million in  India, 14 million in Pakistan and 11.1 
million in Bangladesh2. Annually, 3.8 million  peoples lose 
their lives due to diabetic complications, which is almost 
equivalent to loss of life associated with HIV/AIDS19. Rapid 
urbanisation is a major risk factor associated with diabetes in 
Bangladesh where the prevalence of diabetes is low in rural 
areas at 4% while in the urban area it is 8%20. The aim of this 
review was to investigate prevalence of diabetes in the adult 
population liv ing in  South Asian countries and to examine 
the risk factors associated with diabetes amongst the 
population aged 20–65 years liv ing in South Asia. 

2. Method 
A search was carried out on electronic databases to 

identify eligib le studies which were relevant to this review. 
Pub Med, Cochrane, Science Direct  and High wire were used 
to collect data and obtain research papers. A supplementary 
search was also done in order to fill the gaps. Indian and 
Pakistani journal were manually searched to retrieve reg ional 
papers. References from the primary search were manually 
searched to obtain the intended papers. The keywords 
included in the search strategy were prevalence, risk factors, 
epidemiology, diabetes and prevalence of diabetes in South 
Asia.  

According to Sim and Wright21, inclusion and exclusion 
criteria should not be established retrospectively, in the light 
of accruing findings. The criteria used to identify the papers 
to be included as units for analysis (papers selected for this 
literature rev iew) were consist with regards to the following 
parameters. 

2.1. Inclusion Criteria 

1. Publications (studies) reporting prevalence of diabetes. 
This is the main aim of the literature rev iew. 

2. Risk factors associated with diabetes. 
3. The study was conducted in South Asia as this is the 

prime location of interest to examine the prevalence of 
diabetes. 

4. The studies from 1993 to 2008 were included as it is 
evident that a remarkab le rise in prevalence of diabetes has 
been seen in last 15 years. 

5. The studies reporting the primary research were 
included. The purpose of these criteria is that primary 
research is the only source of data applicable fo r the purpose 

of this literature review. 
6. Studies reporting main outcomes (prevalence) 

conducted in both clinical and non-clinical settings. The aim 
of the review is to examine the prevalence of diabetes and its 
associated risk factors in the population belonging to any 
setting in these countries. 

7. Quantitative studies reporting prevalence and risk 
factors or both. Prevalence and risk factors can be reported if 
the quantitative data regarding these two variables are 
available.  

2.2. Exclusion Criteria 

1. Publications in languages other than English were 
excluded. 

2. Studies reporting the prevalence of d iabetes in child ren 
were excluded. 

3. Qualitative studies were also excluded. To  find 
prevalence, quantitative data is needed to address main 
research question of this review. 

4. Ed itorial and opinion letters were excluded.  

3. Result 
Various search strategies were performed which yielded 

542 papers in total.After applying inclusion and exclusion 
criteria, 52 original art icles (Tab le 1) out of 542 were 
selected for the review. 

Overall, the prevalence of d iabetes varies largely in urban 
and rural population across South Asia. The prevalence of 
diabetes in both the rural and urban population is reported in 
9 studies. The national level survey conducted by 
Katulandaet al.22in Sri Lanka, reported a prevalence of  
16.40% in  the urban population. In contrast, a prevalence of 
8.70% was reported in the rural population. This indicates 
that the fast pace of urbanizat ion and an aging populace in 
Sri Lanka.  

There were 35 studies which examined the risk factors 
associated with diabetes. The main risk factor associated 
with diabetes (Table 2) reported in the studieswas obesity 
which includes Body Mass Index (BMI) and Waist/Hip 
Ratio (WHR). Besides this factor, identified risks also 
included increasing age, hypertension, positive family 
history, gender, low physical activ ity and higher 
socioeconomic class (Table 3). Unconventional risk factors 
were also found by Sayeedet al.23 and Zargar et al.24 among 
pregnant women. In gestational diabetes mellitus (GDM) 
short height, a history of abortion and neonatal death were 
prominent risk factors. Increasing age was also reported in 
28 studies. Higher socioeconomic class has been reported as 
a risk factor for d iabetes in 9 studies. Hypertension was also 
distinguished as a major risk factor in 15 studies. Two 
studies25,26 stated a non-sign ificant  associat ion  of hyperten
sion with  diabetes. In pregnant women, as reported in  study 
25, hypertension, BMI and WHR were also risks associated 
with  diabetes. With regards to non-modifiable risk factors, 
increasing age was identified as a major risk factor. 
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Table 1.  Included Studies 

Study 
No. Location Statistical Methods Sample 

Size Diagnostic Test Prevalence%, 95% CI & P 
value 

1 India Chi square X2 qw OGTT 21.2%, (18.8-23.6), P < 0.005 
2*** Bangladesh Chi squareX2 147 OGTT &FBG* 6.8% (2.73-10.87) 

3 Pakistan Chi squareX2 1408 OGTT &FBG 10.8% 
4 Pakistan Multiple logistic regression 4232 FBG 3.1%  P<0.03 

5*** Srilanka Chi squareX2 721 OGTT &FBG 3.8%  (2.06-7.27) 
6 Pakistan NK 5988 NK 0.95% 
7 Bangladesh Multiple logistic regression 975 OGTT &FBG 8.5% (6.0-10.4) 
8 India ANOVA &Chi squareX2 10930 OGGT&FBG 10.1% (9-5-10.7) 

9**** India 2-tailed T test 41270 OGGT&FBG 3.3%  (3.1-3.5) P<0.005 
10 Pakistan Multiple logistic regression 1290 FBG 5.8% (4.5-7.1) 
11 Srilanka Logistic regression 700 OGTT&FBG 5.02% (4.5-7.1) 
12 Bangladesh NK 4145 OGTT&FBG 0.9% 

13**** Srilanka Multiple logistic regression 4388 FBG 10.9% (9.9-11.9) P<0.002 
14 Bangladesh Chi squareX2 1119 FBG 6.6% (5.15-8.05) P<0.001 
15 India 2 tailed test 6091 OGTT&FBG 4.25% (3.7-4.8) P<0.001 
16 Pakistan Chi squareX2 264 OGTT 13.6% 
17 Nepal Chi squareX2 1180 OGTT&FBG 10.4% (8.6-12.4) 
18 Nepal Multiple logistic regression 3575 OGTT 6.0% P<0.005 
19 India T test 1022 OGTT& FBG 9.3% 
20 Bangladesh Chi squareX2 240 FBG 2.5% 
21 India ANOVA & Multiple logistic regression 7066 FBG 9.2%  (8.0-10.5) P<0.001 
22 India Z-test& ANOVA 532 FBG 10.3% (7.8-13.2) 
23 India ANOVA &Chi squareX2 782 FBG 8.6 %P<0.005 
24 India Multiple logistic regression &Chi square X2 1637 OGTT& FBG 5.9% (4.8-7.0) P<0.115 

25*** India M. Logistic regression &Chi squareX2 2000 OGTT 3.8% P< O.071 
26**** India T test &Chi squareX2 44536 FBG 4.5% 

27 India ANOVA T test &Chi squareX2 10025 OGTT& FBG 13.9% 
28 Bangladesh T test &Chi squareX2 2371 OGTT& FBG 3.2% (2.61-5.02) 
29 India Multiple logistic regression, T test &Chi squareX2 1748 OGTT& FBG 12.6% P<0.0001 

30 India Multiple logistic regression, T test, Chi 
squareX2&ANOVA 2183 OGTT& FBG 11.6% (10.6-12.6) P=0.009 

31 India ANOVA & Pearson correlation test 3024 OGTT& FBG 2.5% (2.0-3.2) 
32 India ANOVA &T test 520 OGTT& FBG 7.5% 
33 India ANOVA & Pearson correlation test 4535 FBG 13.2% (12.1-14.3) 
34 India Multiple logistic regression, T test &Chi squareX2 2122 FBG 15% 
35 Bangladesh Multiple logistic regression & Chi square X2 6312 OGTT& FBG 8.1% P< 0.001 
36 Pakistan Z test &Chi square  X2 967 OGTT 13.9% 
37 Bangladesh Epi Info Package (25) 854 OGTT&FBG 5.2% (2.5-10.5). 
38 Srilanka T test &Chi square  X2 6047 FBG 14% (11.9-16-5) 
39 Nepal T test &Chi square  X2 592 FBG 1.4% 
40 India Multiple logistic regression, Chi square  X2 26,001 OGT 14.3% (12.9-15.8) 
41 India Multiple logistic regression, Chi square X2 3069 OGTT&FBG 10.5% 
42 Bangladesh Multiple logistic regression 1555 OGTT&FBG 8.1% 

43**** Pakistan Multiple logistic regression & Pearson correlation 
test 5433 FBG 5.8% 

44 India Multiple logistic regression, T test 1016 OGTT&FBG 8.2% 
45 India Student T test &Chi square X2 2218 OGTT 3.6% 
46 Bangladesh Multiple logistic regression 4757 OGTT&FBG 2.8% 

47**** India Multiple logistic regression & Pearson correlation 
test 11216 OGTT&FBG 13.9% (13.2-14.6) 

48 Bangladesh Multiple logistic regression, T test &Chi square  
X2 4757 OGTT&FBG 6.8% 

49 Nepal Multiple logistic regression & T test 740 OGTT&FBG 9.5% 

50 Pakistan Multiple logistic regression, T test &Chi square  
X2 2011 OGTT&FBG 5.4%  (4.4-6.4) 

51 Bangladesh Multiple logistic regression, T test &Chi square  
X2 6847 OGTT&FBG 4.5% ( 3.94-5.12) 

52 India Multiple logistic regression, T test &Chi square  
X2 1800 FBG 8.6% (6.9-10.3) 

*NK = Not Known., **OGTT= Oral Glucose tolerance test, **FBG, Fasting Plasma Glucose, ***Prevalence in pregnancy, **** National Surveys 
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Increasing age was reported in 28 studies with significant 
association P<0.05. There were contrary reports as far as the 
gender is concerned. Only seven studies26-32 observed that 
female is more at risk as compared to male P<0.05. Few 
studies33-36 also suggested that both male and female are 
equally at risk of developing d iabetes. Apart from these two 
non-modifiable risk factors, positive family h istory was also 
identified as an important predicator of d iabetes. Rafique and 
Khwaja37 (P= 0.159) and Zargaret al.38 (P= 0.45) showed 
non-significant association of family h istory with diabetes. 

4. Discussion 
Diabetes epidemic is still an enigma in South Asia. This 

review shows prevalence finding which range from 0.9% to 
21.2% in Bangladesh and India respectively. The findings 
further advocate the steep rise of diabetes which  is in 
accordance with W HO estimation for the year 20302. This 
fast rise further specifies that diabetes impact will be felt in 
South Asia more than any other part  of the world. A lmost 
identical prevalence 25.2% was found in  cross sectional 
population based study in the ethnic migrants from India, 
Pakistan and Bangladesh in Netherlands39. Surprisingly, few 
studies like those included in this review were ab le to 
identify risk factors and prevalence of d iabetes in different 
South Asian countries. The comparison of such studies is of 
utmost importance to understand the genetic and 
environmental factors which may contribute the increase of 
prevalence of diabetes within these countries. Most of the 
studies worldwide compare the risk factors of diabetes 
between Asian and European countries40. The review found 
different risk factors like obesity, physical inactivity, h igher 
socioeconomic status, increased age, hypertension and 
positive family history. The high prevalence in urban as 
compared to rural areas was also identified in this literature 
review. Higher BMI and WHR were recognized as the 
independent risk factors for diabetes. Most of the risk factors 
found in the present study were almost same as reported in 
the community based study in India41. Apart from these 
conventional risk factors, smoking, short height and literacy 
were also identified as risk factors. 

The shifts of people from villages to cities for better life  
and such migrat ions especially in the developing countries 
are the root cause of increased prevalence. Numerous 
studies22,27,36,42,43 show high prevalence of d iabetes in most 
urbanised cities of South Asia which indicates that 
urbanisation is playing key ro le in the increased prevalence. 
Kumar et al. reported 8.2% prevalence of diabetes in 
Ghwathior, the Indian city which is almost similar to many 
studies conducted in urban India44. The life style and 
nutrition profile is different in rural area as compared to 
urban. The inhabitants of South Asian countries who reside 
in rural areas are related to agriculture and mostly involved 
in intense physical work. The sudden change in activity and 
diet profile often drag them to develop weight. Oily and 
saturated fat and less use of fibre as they used to take in their 

villages might also exp lain this rise as diet/nutrition play 
important role to develop obesity and diabetes. The low 
physical activ ity, h igher intake of fat, the rapid 
industrialisation and more importantly lack of healthy and 
recreational activ ities in the urban cities collectively trigger 
the mechanism of sedentary life style. This deskbound way 
of life combine with other environmental and genetic factors 
ultimately lead to obesity45. The majority of epidemiological 
studies conducted in the past in South Asia are in the context 
of card iac diseases and different type of cancers46. So it  is 
imperative to understand the determinants of nutritional 
behaviour in South Asian population. 

Bodullaet al.47 reported high prevalence (21.2%) of 
diabetes in affluent Indians. The physical activ ity has 
important impact on the prevalence of obesity. It is noticed 
that the people in high socio economic class and sedentary 
life style are more prone to develop diabetes. Physical 
inactivity increases the occurrence of diabetes. Contrary to 
this, the absence of obesity and more physical activity  is 
related to low prevalence of diabetes, 0.95% in the study of 
Danish et al.48 in Pakistani Kashmir. The labour intensive life 
style showed increased physical activ ity and decreased 
incidence of diabetes as is evident from migrant labour of 
Chinese and African population in Malaysia49. Recent study 
conducted in the UK also highlighted that the Asian migrants 
are at high risks of diabetes because of their high percentage 
of sedentary life style50. This may be true for most of the 
South Asian population7. Life style modification is of vital 
importance to control diabetes. The Indian Diabetes 
Prevention Programme (IDPP) shows that metformin and 
life style modification both have similar effect to decrease 
the progression of d iabetes51. A Substantiate reduction of 
risks 58% has also seen in UK, by the combination of 
metfo rmin and life style interventions52.  

Unfortunately, little  action has been taken to decrease the 
risk of this d isease in South Asian countries. The effective 
intervention programmes tailored for each country might 
help to invert this trend of increasing diabetes. The “Diabetes 
Prevention Programme” (DPP) g ives some indications that 
preventive measures and early life style modification might 
delay the onset of diabetes53. The findings of this review also 
suggest that intervention like lifestyle modification as an 
early tool is not in the hands of indiv iduals to prevent this 
disease. It is here that the government’s role and their policy 
making becomes Among the South Asia countries, health 
intervention programmes currently  exist only in Pakistan and 
India51. Unfortunately, the rest of South Asian countries still 
lack these facilities. Educational and life style modifications 
programmes have been proven to be important in controlling 
further progression of this disease, even in remote areas of 
India54. The population based intervention care programmes 
in India and Pakistan has witnessed significant influence in 
reducing obesity as well as diabetes7. 

Genetic factors are also strongly associated with central 
obesity. A study conducted in India has highlighted that even 
at low threshold of waist circumference; South Asians are at 
increased risk of g lucose intolerance than white European55. 
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Worryingly, having the same body weight the South Asians 
have more adiposity then European and residents of other 
part of the world56. According to Basit and Shera57 South 
Asian may have inherited gene, which promote 
accumulat ion of extra fat  around the stomach and increase 
the risk of diabetes. The review findings also show that there 
is relationship between obesity and occurrence of diabetes in 
both urban and rural areas which may indicates genetic 
susceptibility in South Asian population22,27,36,58-61. This 
genetic susceptibility was also found in the migrants of 
Indian, Pakistani, Bangladeshi and Sri Lankan Population in 
the UK62 and USA63. It is believed that environmental factors 
have eventually resulted in genetic modification and 
predisposition to diabetes. Diamond64 observed that the 
prevalence of DM is high in South Asian population whereas 
prevalence of DM is low in white population because they 
have not been exposed to the DM epidemic. Gerstein and 
Waltman65 further elaborated this observation and indicated 
gene-environmental factor as a critical factor in DM 
epidemiology. They concluded that the white population has 
low prevalence of DM because they have not been exposed 
to famine or mal-nutrition episodes for the last fifteen to 
twenty years. Resultantly, the white population had 
genetically adapted themselves to low insulin resistance and 
high calorie intakes. On the contrary, South Asian population 
have high insulin resistance because they have been exposed 
to famine and mal-nutrition episodes. Resultantly, the South 
Asian population did not get enough time to get them 
genetically adapted in fact they adapted themselves to new 
diabetogenic environment. In addition, Gerstein and 
Waltman65 also concluded that South Asian population 
develop DM if they are exposed to obesogenic environment. 

The high prevalence 6.8% of d iabetes in pregnancy in 
Bangladesh23 and 3.8% in India24 is higher than the other 
study conducted in Africa66. Moreover, low b irth weight and 
malnutrit ion at early life may contribute to develop this 
abnormality later in  life. The scarcity of basic health 
facilit ies and social bias due to cultural as well as religious 
constraints all most equally exists in all South Asian 
countries. Some population groups have less access to the 
health care facilities. The female population is particularly 
comes in this disadvantaged group. Social and religious 
constraints do not allow them to avail medical and 
recreational facilities independently. They are completely 
dependent upon male household in this regard. There is no 
set antenatal programme in place in any South Asian country. 
This is why the early screening for GDM is not available 
which results in poor early  prevention of this disease67. This 
circumstantial position may have caused increased incidence 
of diabetes in females particu larly who are pregnant. The 
review also shows the higher rate of disease in various 
studies where females were included in the sample23. 

It may be concluded from the present study that a single 
determinant is not responsible for occurrence and higher 
prevalence for this d isease. It is the complex interaction of 
multip le factors like obesity, physical inactivity, and 
inequality in socioeconomic position, familial aggregation 

and environmental influences which might be the reason for 
this epidemic. A single risk factor may be seen as behaving 
in contrast manner. For example, the study59 which was 
conducted in the slums of Northern India show high 
prevalence of 10.3% (CI= 7.8-13.2) and a study26 in 
Bangladesh with prevalence of 8.2%. These studies indicates 
that frequency is high in lower socio economic strata are 
even at risk o f developing diabetes. It indicates 
epidemiological transition due to economic deprivation 
might play a vital role even in the low income groups. 

5. Conclusions 
The severity of d iabetes is and its spread in South Asia is 

on a rapid rise which needs to be intercepted. The limited 
resources, rapid population growth, ill knowledge of 
aetiology and its consequences have further deteriorated this 
epidemic. Exceptional growth of the disease and its 
complication are major blow to the national resources and 
manpower. A comprehensive strategy and intervention are 
needed to treat the disease and more importantly to prevent 
it. 

6. Recommendations 
The following measures may be recommended to reduce 

the alarming prevalence of this disease in the light of this 
review. 

a. Individual as well as collective effo rts by Governments, 
Public Health Services and Non-Governmental 
Organizations/Charit ies should be promoted to make the 
awareness of disease and its complication among the masses. 

b. A comprehensive strategy and programme should be in 
place to diagnose the disease and its prevention at an early 
stage. 

c. Specialized health care teams should be formulated to 
identify the population at risks. 

d. Public health measures should be taken in account for 
awareness and promotion of healthy diet. 

e. Reasonable funds should be allocated to provide 
recreational facilit ies which promote physical activity for the 
reduction of obesity, as this is one of the core causes of the 
disease. 

f. Micro level in itiatives should be focusing the 
individuals first, then more broad approach to involve family, 
community and finally expand it to country level. 

g. An integrated screening programme is proposed to 
control the disease at an early stage, particularly in pregnant 
women, who are more vulnerable. 

h. A health care programme budgeting should be 
established for one step diabetic clinics for easy and early 
access to the potential diabetic patients. 

i. Long term research programme is needed to be targeted 
for developing evidence base strategy to modify the risk 
factors. 
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j. The current progress in developed countries should be 
adopted as a story of achievement to curtail this epidemic. 

7. Limitations of Study 
Like any other systematic literature rev iew, this rev iew 

also faces a series of limits. Despite numerous searching 
criteria by using the key words no papers was found in 
Maldives, Nepal and Afghanistan. The lack of data in these 
three South Asian countries also put doubts on the 
generalizability of the study, many of the factors which 

might have contributed to the strong rise and prevalence of 
the disease might have still been unavailable fo r research. 
The selection bias of sample size in few studies is also one of 
the limitations of the review. A level of heterogeneity and 
publication bias existed in this review, due to different 
sample sizes of studies. Differences in sample size can limit 
the internal valid ity of review. Majority of the studies were 
sporadic surveys which normally fail to provide the evidence 
between cause and effect. Apart from all these limitation the 
authors still believe that this review paved the way fo r further 
research in the South Asian population. 

Table 2.  Modifiable Risk Factors 

Study No. BMI* WHR* Hypertension Physical Inactivity Higher Socio- 
economic Status 

1 Yes P<0.001 Yes P<0.001 Yes P<0.001 NI** NI** 
3 Yes P<0.05 Yes P<0.001 NI NI NI 
4 Yes P<0.05 NI Yes P<0.05 NI P<0.003 
7 Yes P=0.000 Yes P=0.000 NS NI NI 
8 Yes P<0.001 Yes P<0.001 Yes P<0.001 Yes P=0.034 NI 

10 Yes P<0.05 Yes P<0.05 NI NI NI 
11 Yes P<0.05 Yes P<0.05 NI NI NI 
12 Yes **** Yes **** Yes**** NI NI 
13 Yes P<0.001 Yes P<0.001 Yes P<0.001 Yes P<0.001 NI 
14 Yes P<0.001 Yes P<0.001 Yes P<0.001 NI Yes P<0.001 
15 Yes P=0.000 Yes P=0.00 NI NI NS P=0.160 
16 P<0.002 NI Yes P<0.05 NI NI 
17 NI NI Yes P<0.001 NI YesP<0.001 
18 Yes P<0.05 Yes P<0.05 NI NI Yes P<0.05 
21 Yes P<0.0001 Yes P<0.0001 NI NI Yes P<0.0001 
24 Yes P<0.05 Yes P<0.05 NI NI NI 
25 Yes P<0.001 Yes P<0.001 Yes P<0.001 NI NI 
26 Yes P<0.001 Yes P<0.001 Yes P<0.001 Yes P<0.001 Yes P<0.001 
27 Yes P<0.05 Yes P<0.05 NI NI NI 
28 Yes P<0.001 Yes P<0.001 Yes P<0.001 NI NI 
29 Yes P<0.001 Yes P<0.001 Yes P<0.05 Yes P<0.001 NI 
30 Yes P=0.05 Yes P=0.05 NI NI NI 
31 Yes P=0.00 Yes P=0.00 NI NI NS*** P= 0.451 
34 Yes P<0.05 Yes P<0.05 Yes P<0.05 NI NI 
35 Yes P<0.05 Yes P<0.05 Yes P<0.05 NI NI 
36 Yes P<0.05 Yes P<0.05 Yes P<0.05 NI NI 
41 Yes P<0.001 Ye P<0.001 NI NI Yes P<0.001 
42 Yes P<0.05 Yes P<0.05 NS NI NS P=0.160 
43 Yes P<0.05 Yes P<0.05 NI NI NI 
44 Yes= P0.0041 NI NI YES P=0.000 Yes P<0.001 
45 Yes P<0.001 Yes P<0.002 NI NI Yes P= 0.04 
46 Yes**** Yes**** Yes**** NI NI 
47 Yes P<0.001 Yes P<0.001 NI Yes P<0.001 NI 
50 Yes P<0.05 Yes P<0.05 NI Yes P<0.001 NI 
51 Yes P<0.001 Yes P<0.001 NI NI NI 

WHR*= Waist Hip Ratio& Body Mass Index, NI**= Not Investigated, NS***= Not Significant Association 
YES****= Reported Statistically significant but no P value shown 
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Table 3.  Non Modifiable Risk Factors 

Study No. Increasing Age Sex: Male/Female +ve Family History 
1 Yes P<0.000 **NI Yes P<0.000 
3 Yes P<0.005 Yes=Female P<0.05 Yes P<0.005 
4 NS* Yes= Female P<0.05 Yes P<0.05 
7 Yes P<0.001 NI NI 
8 Yes P<0.001 Yes M=0-001 F=0.001 Yes P<0.001 

10  Yes P<0.05 NI NI 
12 Yes*** Yes Yes 
13 Yes P<0.001 Yes P<0.001 NI 
14 Yes P<0.001 Yes Female  P<0.05 Yes P<0.001 
15 Yes P<0.001 Yes Male P=0.000 Yes P=0.000 
16 Yes P<0.001 NI NS P=0.159 
17 Yes P<0.001 Yes Male P<0.001 NI 
18 Yes P<0.001 NI Yes P<0.05 
21 Yes P<0.0001 Yes Both M/F P<0.0001 Yes P<0.0001 
24 Yes P<0.001 NI Yes P<0.001 
25 Yes P<0.001 Yes Female P<0.001 Yes P<0.001 
26 Yes P<0.001 Yes Both M/F P<0.001 NI 
27 Yes P<0.05 NI NI 
28 Yes P<0.05 Yes Female P<0.05 NI 
29 Yes P<0.001 Yes Both M/F P<0.003 NI 
30 Yes P<0.001 NS P=0.52 NI 
31 Yes P=0.000 NI NS P= 0.45 
35 Yes P<0.05 Yes Female P<0.01 NI 
36 NI NI Yes P<0.05 
41 Yes P<0.001 Yes Male P<0.001 Yes P<0.001 
42 NI YES Female P<0.05 NI 
43 Yes P<0.05 NI Yes P<0.05 
44 Yes P=0.000 NI Yes= P=0.000 
45 Yes P<0.05 Yes Male P<0.05 Yes P<0.000 
46 Yes Yes Yes 
47 Yes P<0.001 NS P= 0.940 Yes P<0.001 
50 Yes P<0.05 Yes Female P<0.05 NI 
51 Yes P<0.001 NI NI 

NS*= Non Significant association, NI**= Not Investigated. YES***= Reported Statistically significant but no P value shown 

 

REFERENCES  
[1] Diabetes Atlas. Economic Impacts. 2006.[Online]. 

http://www.idf.org/diabetesatlas/5e/healthcare-expenditures[
Accessed on 12/07/11] 

[2] Wild SH, Sicree R, Roglic G, King H, Green A. Global 
prevalence of diabetes, estimates for the year 2000 and 
projections for 2030, Diabetes Care, 2004;27 (5):1047-1053. 

[3] International Diabetes Federation. Risk factors for diabetes. 
2009.[Online. http://www.idf.org/about-diabetes/risk-factors 
[Accessed on 05/01/12] 

[4] World Health Organisation. Diabetes, the problem. 
2012.[Online].http://www.who.int/mediacentre/factsheets/f
s312/en/index.html[Accessed on 12/06/12] 

[5] Venkat NKM, Zhang P, Kanaya AM. Diabetes, the pandemic 
and potential solutions, Disease control priorities in the 
developing countries.2nded Washington DC, The World Bank 
Group, 2006; 591-603. 

[6] Zimmet P, Alberti KG, Show J. Global and social 
implications of Diabetes, Nature, 2001;414:782-787. 

[7] Gupta R, Kumar P. Global Diabetes Landscape- type 2 

Diabetes mellitus in South Asia, Epidemiology risk factors 
and control. Insulin. 2008; 3(2):78-94. 

[8] Gupta R, Misra A. Type 2 diabetes in India, regional 
disparities, Br J DiabVasc Dis. 2007; 7: 12-16. 

[9] Diabetes UK. Diabetes UK and South Asian Health 
Foundation recommendation on Diabetes for British South 
As ian. 2009.[Online]. http://www.diabetes.org.uk/upload/
Reports/South_Asian_report.pdf[Accessed on 19/06/11]. 

[10] Murray CJ, Lopez AD. Global burden of disease, a 
comprehensive assessment of mortality and disability from 
disease injury and risk factors and projected to 2020. 
BOSTON MASS: Harvard’s University Press. 1996; 
390-975. 

[11] King H, Aubertre, Herman WH. Global burden of diabetes, 
1995-2025, prevalence, numerical estimates and projections. 
Diabetes care. 1998; 21:1414-1431. 

[12] Department of Health (DOH). About diabetes. 2009.[Online].  
Http://www.dh.gov.uk/en/Healthcare/Diabetes/DH_074762. 
[Accessed on 25/06/11]. 

[13] Diabetes UK. Diabetes UK and South Asian Health 
Foundation recommendation on Diabetes for British South 
As ian.2008.[Online].Http://www.sahf.org,uk/uploads/docs/f
iles/26.pdf. [Accessed on 19/06/09]. 

[14] Sample I. Half million may have diabetes- or high risk 



 Clinical Medicine and Diagnostics 2013, 3(2): 18-28 25 
 

 

without knowing it, aedicule reported in Canadian news. 
2008.[Online]. http://www.guardian.co.uk/society/2008/25/
health[Accessed on 15/06/10]. 

[15] International Diabetes federation, Diabetes. 2008.[Online]. 
Http://idf.org/home/index.cfm?node=2[Accessed on 16/06/
09]. 

[16] Shaikh A, Shaikh F, Shaikh ZA, Ahmed J. Prevalence of 
Diabetes Retinopathy and influence factors among newly 
diagnosed Diabetes in rural and urban areas of Pakistan. Pak 
Journal of Medical Science. 2008; 26(4):774-779. 

[17] White F, Rafique G. Diabetes prevalence and projection in 
South Asia. Lancet. 2002; 360:804-805. 

[18] Srivastva R. South Asia Government exhorted to focus on 
CVD. Lancet. 2002; 355:858-859. 

[19] World Health Organisation. What is Diabetes? 2008.[Online]. 
http://www.who.int/mediacentre/factsheet/fs312/index.html[
Accessed on 04/05/09] 

[20] Ghaffar A, Reddy SR, Singhi M. Burden of 
non-communicable disease in South Asia. BMJ. 2004; 
807-810. 

[21] Sim J, Wright C. Research in health care, 2nd ed. London, 
2002; Nelson Thornes Ltd.  

[22] Katulanda P, Constantinet GR, Mahesh JG, Sherifft R, 
Seneviratnet RDA. Prevalence and projections of diabetes 
and pre-diabetes in adults in Sri Lanka-Sri Lanka Diabetes, 
Cardiovascular Study (SLDS). Diabetic Medicine. 2008; 
25:1062-1069. 

[23] Sayeed MA, Mahtab H,Khanam PA, Begum R, Banu A,Azad 
Kan A.K.Diabetes and hypertension in pregnancy in a rural 
community of Bangladesh: A population based study. 
Diabetic Medicine. 2005; 22(9): 1267-1271. 

[24] Zargar AH, Sheikh MI, Bashir MI, et al. Prevalence of 
gestational diabetes mellitus in Kashmiri women from the 
Indian subcontinent, Diabetes Research and Clinical Practice, 
2004; 66(2):139-145. 

[25] Rahman M, Tondel M, Ahmed A, Axelson O. Diabetes 
mellitus associated with arsenie exposure in Bangladesh. 
American Journal of Epidemiology. 1998;148(2):198-203. 

[26] Rahim MA, Vaaler S, Ali SMK, Khan AKA, Hussain A, 
Nahar Q. Prevalence of type 2 diabetes in urban slums of 
Dhaka, Bangladesh. Bangladesh Medical Research Council 
Bulletin. 2004; 30(2):60-70. 

[27] Shera AS, Rafique G, Khawaja IA, Baqai S, King H. Pakistan 
national diabetes survey: Prevalence of glucose intolerance 
and associated factors in Baluchistan province. Diabetes 
Research and Clinical Practice. 1999; 44(1):49-58. 

[28] Hameed K, Kadir M, Gibson T, Sultana S, Fatima Z, Syed A. 
The frequency of known diabetes, hypertension and ischemic 
heart disease in affluent and poor urban populations of 
Karachi, Pakistan. Diabetic Medicine. 1995; 12(6):500-503. 

[29] Sayeed MA, Mahtab H, AkterKhanam P, et al.  Diabetes and 
impaired fasting glycaemia in the tribes of Khagrachari Hill 
tracts of Bangladesh. Diabetes Care. 2004; 27(5):1054-1059. 

[30] Sayeed MA, Ali L, Hussain MZ, Rumi MAK. Effect of 
socioeconomic risk factors on the difference in prevalence of 
diabetes between rural and urban populations in Bangladesh. 
Diabetes Care. 1997; 20(4):551-555. 

[31] Hussain A, Rahim MA, Azad AK, Ali SMK, Vaales S. Type 2 
diabetes in rural and urban population: diverse prevalence and 
associated risk factors in Bangladesh. Diabetic Medicine. 
2005; 22: 931-936. 

[32] Zahid N, Claussen B, Hussain A. Diabetes and impaired 
glucose tolerance in a rural area in Pakistan and associated 
risk factors. Diabetes and Metabolic Syndrome. 2008; 
2:125-130. 

[33] Ajay VS, Prabhakaran D, Jeemont P, Thankappan KR. 
Prevalence and determinants of diabetes mellitus in the Indian 
industrial population. Diabetic Medicine. 2008; 
25:1187-1194.  

[34] Ramachandran A, Mary S, Yamuna A, Murugesan N, 
Snehalatha C. High prevalence of diabetes and cardiovascular 
risk factors associated with urbanization in Indian. Diabetes 
Care. 2008; 31(5):893-898. 

[35] Ramachandran A, Snehalatha C, Vijay V, King H. Impact of 
poverty on the prevalence of diabetes and its complications in 
urban southern India. Diabetic Medicine. 2002; 19:130-135. 

[36] Mohan V, Mathur P, Deepa R, et al. Urban rural differences 
in prevalence of self-reported diabetes in India-The 
WHO-ICMR Indian NCD risk factor surveillance. Diabetes 
Research and Clinical Practice. 2008; 80(1):159-168. 

[37] Rafique G, Khuwaja AK. Diabetes and hypertension: Public 
awareness and lifestyle-findings of a health mela. Journal of 
College of Physician and Surgeon Pakistan. 2003; 
13(12):679-683. 

[38] Zargar AH, Wani AA, Laway BA, Masoodi SR, Wani AI, Dar 
FA. Prevalence of diabetes mellitus and other abnormalities 
of glucose tolerance in young adults aged 20-40 years in 
North India (Kashmir valley). Diabetes Research and 
Clinical Practice. 2008; 82(2):276-281. 

[39] Bindraban NR, Van VIG, Mairuhu G, et al. Prevalence of 
diabetes mellitus and the performance of risk scores among 
Hindustani Surinamese, African Surinamese, and ethnic 
Dutch, A cross sectional population based study.  BMC 
Public Health. 2008; 8 (271):1-10. 

[40] Zahid N, Shi Z, Claussen B, Hussain A. Prevalence and risk 
factors for diabetes, comparison of rural population in 
Bangladesh, China and Pakistan. Diabetes and metabolic 
syndrome: Clinical Research and Reviews. 2009; 123:1-4. 

[41] Khatib NM, Quaizi ZS, Gaidhane AM, Waghmare TS, Goyal 
RC. Risk factors of diabetes mellitus in rural Wardha, A 
community based study. International Journal of diabetes in 
developing countries. 2008; 28(3):79-82. 

[42] Sadikot SM, Nigam A, Das S, et al. The burden of diabetes 
and impaired fasting glucose in India using the ADA 1997 
criteria: Prevalence of diabetes in India study (PODIS). 
Diabetes Research and Clinical Practice. 2004; 
66(3):293-300. 

[43] Ramachandran A, Snehalatha C, Latha E, Manoharan M, 
Vijay V. Impacts of urbanisation on the lifestyle and on the 
prevalence of diabetes in native Asian Indian population. 
Diabetes Research and Clinical Practice. 1999: 
44(3):207-213. 

[44] Kumar SS, Saikia M, Snehalatha C, Ramachandran A. High 
prevalence of type 2 diabetes in urban population in north 
eastern India. International Journal of Diabetes in 
Developing Countries. 1998;18: 97-100. 



26 Zaheer A Kakar et al.:  Prevalence and Risk Factors of Diabetes in Adult Population of South Asia   
 

 

[45] Srinath RK, Shah B, Ramadoss A. A responding to the threat 
of chronic disease in India. Lancet. 2005; 366:1744-1749. 

[46] Joshi P, Islam S, Pais P. Risk factors for early myocardial 
infarction in South Asians compared with individuals in other 
countries. JAMA. 2007; 297 (3):283-294. 

[47] Boddula R, Yadav S, Bhatia V, et al. High prevalence of type 
2 diabetes mellitus in affluent urban Indians. Diabetes 
Research and Clinical Practice. 2008; 81(2): E4-E7. 

[48] Danish FA, Khan A, Khattak MMAK. Prevalence of diabetes 
mellitus and its relation to diet and physical work in Azad 
Jammu and Kashmir. Pakistan Journal of Nutrition. 2002; 
1(5):217-222. 

[49] O’Dea K. Obesity and diabetes in the land of milk and honey. 
Diabetes metab- Rev. 1992; 8:373-388. 

[50] Lyold CE, Barnett AH. Physical activity and risk of diabetes. 
Lancet. 2008; 371(9606):5-7. 

[51] Ramachandran A, Snehalatha C, Mary S. For the Indian 
Diabetes Prevention Programme (IDDP), the Indian Diabetes 
prevention Programme shows that life style and metformin 
prevent type 2 diabetes in Asian Indian subjects with impaired 
glucose tolerance. Diabetologia. 2006; 49 (12):289-297. 

[52] Chowdry TA. Preventing diabetes in South Asians, Too little 
action and too late. BMJ. 2003; 327 (7423):1059-1060. 

[53] Harden KA, Cowan PA, Velasquez MP, Patton SB. Effects of 
life style intervention and metformin on weight management 
and markers of metabolic syndrome in obese adolescents. J 
Am Acad Nurse Practice. 2007; 19 (7):368-377.  

[54] Balagopal P, Kamalamma N, Misra R. A community-based 
prevention and management education programme in rural 
village in India. Diabetes Care. 3008; 31(6):1097-1104. 

[55] Snehalatha C, Viswanathan V, Ramachandran A. A Cut off 
values for normal anthropometric variables in Asian Indian 
adults. Diabetes Care. 2003; 26 (3):1380-1384. 

[56] Lowton J, Ahmed N, Hanna L. “I can’t do any serious 
exercise”: barriers to physical activity amongst people of 
Pakistani origin with type 2 diabetes. Health Education 
Research. 2006; 21(1): 43-54.  

[57] Basit A, Shera AS. Prevalence of metabolic syndrome in 
Pakistan. Pakistan journal Med Sci. 2008; 6(3): 171-174. 

[58] Shera AS, Jawad F, Maqsood A. Prevalence of diabetes in 
Pakistan. Diabetes Research and Clinical Practice. 
2007;76(2):219-222. 

[59] Misra A, Pandey RM, Devi JR, Sharma R, Vikram NK, 
Khanna N. High prevalence of diabetes, obesity and 
dyslipidaemia in urban slum population in northern Indian. 
International Journal of Obesity. 2001; 25:1722-1729. 

[60] Ramachandran A, Snehalatha C, Latha E, Vijay V, 
Viswanathan M. Rising prevalence of NIDDM in an urban 
population in India. Diabetologia. 1997; 40:232-237. 

[61] Ramachandran A, Snehalatha C, Vijay V, et al. High 
prevalence of diabetes and impaired glucose tolerance in 
India: National Urban Diabetes Survey. Diabetologia. 2001; 
44(2):1094-1101. 

[62] Barnett AH, Dizon AN, Bellary AN, Hanif MW, Kumar S. 
Type 2 diabetes and cardiovascular risks in the UK south 
Asian community. Diabeteolgia. 2006; 49:2234-2246. 

[63] Abate N, Chandalia M. Ethnicity, type 2 Diabetes & migrants 
Asian Indians. Indian Journal Medical Research. 
2007;125:251-258 

[64] Diamond J. The double puzzle of diabetes. Nature. 2002; 423: 
599-602. 

[65] Gerstein H, Waltman L. Why don’t pigs get diabetes? 
Explanations for variation in diabetes susceptibility in human 
populations living in diabetogenic environment. CMAJ. 2006; 
174 (1):25-26. 

[66] Ozumba BC, Obi SN, Oli JN. Diabetes Mellitus in pregnancy 
in an African population. International Journal Gynaecology 
Obstructs. 2004; 84:114-119. 

[67] Siribaddana SH, Deshabandu R, Rajapakse D, Silva K, 
Fernando DJ. The prevalence of gestational diabetes in Sri 
Lanka antenatal clinic. The Ceylon Medical Journal. 1998; 
43(2):88-91. 

[68] Boddula R, Yadav S, Bhatia V, GenittaG., Pandey D., Kumar 
A., Singh HK., Ramesh V, Julka S., Bansal B., Srikant K., 
Bhatia, E. High prevalence of type 2 diabetes mellitus in 
affluent urban Indians, Diabetes Research and Clinical 
Practice. 2008; 81(2):E4-E7. 

[69] Sayeed MA,Mahtab H,Khanam PA, Begum R.Banu A, Kan 
AK.Diabetes and hypertension in pregnancy in a rural 
community of Bangladesh: A population based study, 
Diabetic Medicine 2005; 22(9):1267-1271. 

[70] Shera AS, Rafique G, Khawaja IA, Baqai S, King H. Pakistan 
national diabetes survey: Prevalence of glucose intolerance 
and associated factors in Balochistan province, Diabetes 
Research and Clinical Practice, 1999; 44(1):49-58. 

[71] Hameed K, Kadir M, Gibson T, Sultana S, Fatima Z, Syed A. 
The frequency of known diabetes, hypertension and ischemic 
heart disease in affluent and poor urban populations of 
Karachi, Pakistan, Diabetic Medicine, 1995; 12(6):500-503. 

[72] Siribaddana SH, Deshabandu R, Rajapakse D, Silva K, 
Fernando DJ. The prevalence of gestational diabetes in Sri 
Lanka antenatal clinic, The Ceylon Medical Journal, 1998; 
43(2):88-91. 

[73] Danish FA, Khan A, Khattak MMAK. Prevalence of diabetes 
mellitus and its relation to diet and physical work in Azad 
Jammu and Kashmir, Pakistan Journal of Nutrition, 2002; 
1(5):217-222. 

[74] Rahman M, Rahim A, Nahar Q. Prevalence and risk factors of 
type 2 diabetes in an urbanization rural community of 
Bangladesh, Bangladesh Medical Research Council, 2007; 
33:48-54. 

[75] Ajay VS., Prabhakaran D, Jeemont P, Thankappan KR. 
Prevalence and determinants of diabetes mellitus in the Indian 
industrial population, Diabetic Medicine, 2008; 
25:1187-1194.  

[76] Sadikot SM, Nigam A, Das S, Bajaj S. et al. The burden of 
diabetes and impaired fasting glucose in India using the ADA 
1997 criteria: Prevalence of diabetes in India study (PODIS), 
Diabetes Research and Clinical Practice, 2004; 
66(3):293-300. 

[77] Zahid N, Asghar S, Claussen B, Hussain A. Depression and 
diabetes in a rural community in Pakistan, Diabetic Research 
and Clinical Practice, 2007; 79:124-127. 



 Clinical Medicine and Diagnostics 2013, 3(2): 18-28 27 
 

 

[78] Fernanado DJS, Siribaddana S, de Silva D. Impaired glucose 
tolerance and diabetes mellitus in a suburban Sri Lankan 
community, Postgraduate Medicine Journal, 1993; 
70:347-349. 

[79] Sayeed MA, Mahtab H, AkterKhanam P, AbulAhsan K, Banu 
A, Rashid AN, Azad Khan AK. Diabetes and impaired fasting 
glycemia in the tribes  of Khagrachari Hill tracts of 
Bangladesh, Diabetes Care, 2004; 27(5):1054-1059. 

[80] Katulanda P, Constantinet GR, Mahesh JG, Sherifft R, 
Seneviratnet RDA. Prevalence and projections of diabetes 
and pre-diabetes in adults in Sri Lanka-Sri Lanka Diabetes, 
Cardiovascular Study (SLDS), Diabetic Medicine, 2008; 
25:1062-1069. 

[81] Sayeed MA, Mahtab H, Khanam PA, Keramat Ali, SM, 
Chowdhury RI., Vaaler S, Hussain A, Khan AK. Fasting 
cut-offs in determining the prevalence of diabetes and 
intermediate glucose abnormality in a non-obese population, 
Bangladesh Medical Research Council Bulletin, 2004; 
30(3):105-114. 

[82] Zargar AH, Khan AK, Masoodi SR, Laway BA, Wani AI, 
Bashir MI, Dar FA. Prevalence of Type 2 diabetes mellitus 
and impaired glucose tolerance in the Kashmir Valley of the 
Indian subcontinent, Diabetes Research and Clinical 
Practice2000; 47(2):135-146. 

[83] Rafique G, Khuwaja AK. Diabetes and hypertension: Public 
awareness and lifestyle-findings of a health mela, Journal of 
College of Physician and Surgeon Pakistan, 2003;13(12), pp. 
679-683. 

[84] Shrestha UK, Singh DL, Bhattarai MD. The prevalence of 
hypertension and diabetes defined by fasting and 2-h plasma 
glucose criteria in urban Nepal, Diabetic Medicine, 2006; 
23(10):1130-1135. 

[85] Singh RM, Bajaj S, Niaz MA, Rastogi SS, Moshiri M. 
Prevalence of type 2 diabetes mellitus and risk of 
hypertension and coronary artery disease in rural and urban 
population with low rates of obesity, International Journal of 
Cardiology, 1998; 66:65-72. 

[86] Deo SS, Zantye A, Mokal R, Mithbawkar S, Rane S. Thakur 
K. To identify the risk factors for high prevalence of diabetes 
and impaired glucose tolerance in Indian rural population, 
Indian Journal of Diabetes Development, 2006; 26(1):19-23. 

[87] Zaman MM, Yoshiike N, AbdurRouf M. Syeed MH. 
Cardiovascular risk factors: distribution and prevalence in a 
rural population of Bangladesh, Journal of Cardiovascular 
Risk, 2001; 8:103-108. 

[88] Ramachandran A, Mary S, Yamuna A, Murugesan N, 
Snehalatha C. High prevalence of diabetes and cardiovascular 
risk factors associated with urbanization in Indian, Diabetes 
Care, 2008; 31(5):893-898. 

[89] Misra A, Pandey RM, Devi JR, Sharma R, Vikram NK, 
Khanna, N. High prevalence of diabetes, obesity and 
dyslipidaemia in urban slum population in northern Indian, 
International Journal of Obesity, 2001; 25:1722-1729. 

[90] Agrawal RP, Singh G, Nayak KC, Kochar DK. Prevalence of 
diabetes in Camel-Milk consuming ‘RAICA’ Rural 
Community of North-West Rajasthan, Indian Journal of 
Diabetes Development 2004;24(4): 109-114. 

[91] Ramachandran A, Snehalatha C, Latha E, Manoharan M, 

Vijay V. Impacts of urbanisation on the lifestyle and on the 
prevalence of diabetes in native Asian Indian population, 
Diabetes Research and Clinical Practice, 1999; 44(3): 
207-213. 

[92] Zargar AH, Sheikh MI, Bashir MI, Masoodi SR, Laway BA, 
Wani AI, Bhat MH, Dar FA. Prevalence of gestational 
diabetes mellitus in Kashmiri women from the Indian 
subcontinent, Diabetes Research and Clinical Practice, 2004; 
66(2): 139-145. 

[93] Mohan V, Mathur P, Deepa R, Deepa M, Shukla DK, Menon 
GR, Anand K, Desai NG, Joshi PP, Mahanta J, Thankappan 
KR, Shah B.Urban rural differences in prevalence of 
self-reported diabetes in India-The WHO-ICMR Indian NCD 
risk factor surveillance, Diabetes Research and Clinical 
Practice, 2008; 80(1):159-168. 

[94] Ramachandran A, Snehalatha C, Satyavani K, Vijay V. 
Impaired fasting glucose and impaired glucose tolerance in 
urban population in India, Diabetic Medicine, 2003; 20(3): 
220-224. 

[95] Sayeed MA, Hussain MZ, Banu A, Rumi MA, Azad Khan 
AK. Prevalence of diabetes in a suburban population of 
Bangladesh, Diabetes Research and Clinical Practice, 1997; 
34(3): 149-155. 

[96] Ramachandran A, Snehalatha C, Vijay V, King H. Impact of 
poverty on the prevalence of diabetes and its complications in 
urban southern India, Diabetic Medicine, 2002; 19:130-135. 

[97] Ramachandran A, Snehalatha C, Latha E, Vijay V, 
Viswanathan M. Rising prevalence of NIDDM in an urban 
population in India, Diabetologia, 1997; 40:232-237. 

[98] Zargar AH, Wani AA, Laway BA, Masoodi SR, Wani AI, Dar 
FA. Prevalence of diabetes mellitus and other abnormalities 
of glucose tolerance in young adults aged 20-40 years in 
North India (Kashmir valley), Diabetes Research and Clinical 
Practice, 2008; 82(2): 276-281. 

[99] Iyer SR, Iyrr, Upasani SV, Baitule MN. High prevalence of 
diabetes in Dombvilvi. An urban population study, J. 
Association Physican India,2001; 49 (5): 713-716. 

[100] Chow CK, Ragu KP, Neal BC. the prevalence and 
management of diabetes in rural India, 2006; 29 (7): 
1717-1718 

[101] Prabarkan DP, Chatverdi V. cardiovascular risk factors 
among men in a large industry of Northern India, National 
Medical Journal of India, 2005;18(2):59-69 

[102] Hussain A, Rahim MA, Azad Khan AK, Ali SMK, Vaales S. 
Type 2 diabetes in rural and urban population: diverse 
prevalence and associated risk factors in Bangladesh, 
Diabetic Medicine, 2005; 22:931-936. 

[103] Shera AS, Rafique G, Khwaja IA, Ara J, Baqai S, King H. 
Pakistan national diabetes survey: prevalence of glucose 
intolerance and associated factors in Shikarpur, Sindh 
Province, Diabetic Medicine, 1995; 12: 1116-1121. 

[104] Rahman M, Tondel M, Ahmed A, Axelson O. Diabetes 
mellitus associated with arsenie exposure in Bangladesh, 
American Journal of Epidemiology, 1998; 148(2): 198-203. 

[105] Wijewardene K, Mohideen MR, Mendis S, Fernando DS, 
Kulathilaka T, Weerasekara D, Uluwitta P. Prevalence of 
hypertension, diabetes and obesity: baseline findings of a 



28 Zaheer A Kakar et al.:  Prevalence and Risk Factors of Diabetes in Adult Population of South Asia   
 

 

population based survey in four provinces in Sri Lanka, The 
Ceylon Medical Journal, 2004; 50(2): 62-70. 

[106] Sasaki H, Kawasaki T, Ogaki T, Kobayashi S, Itoh K, 
Yoshimizu Y, Sharma S, Acharya GP. The prevalence of 
diabetes mellitus and impaired fasting glucose/glycaemia 
(IFG) in suburban and rural Nepal-the communities-based 
cross-sectional study during the democratic movements in 
1990, Diabetes Research and Clinical Practice, 2005; 67(2): 
167-174. 

[107] Mohan V, Deepa M, Deepa R, Shanthirani CS, Farooq S, 
Ganesan A, Datta M. Secular trends in the prevalence of 
diabetes and impaired glucose tolerance in urban South 
Indian-the Channai urban rural epidemiology study 
(CURES-17), Diabetologia, 2006; 49: 1175-1178. 

[108] Menon VU, Vinod Kumar K, Gilchrist A, Sugathan TN. 
Prevalence of known and undetected diabetes and associated 
risk factors in central Kerala-ADEPS, Diabetes Research and 
Clinical Practice, 2006; 74: 289-294. 

[109] Rahim MA, Vaaler S, Ali SMK, Khan AKA, Hussain A, 
Nahar Q. Prevalence of type 2 diabetes in urban slums of 
Dhaka, Bangladesh, Bangladesh Medical Research Council 
Bulletin, 2004; 30(2): 60-70. 

[110] Shera AS, Jawad F, Maqsood A. Prevalence of diabetes in 
Pakistan, Diabetes Research and Clinical Practice, 2007; 
76(2): 219-222. 

[111] Kumar SS, Saikia M, Snehalatha C, Ramachandran A. High 
prevalence of type 2 diabetes in urban population in north 
eastern India, International Journal of Diabetes in Developing 
Countries, 1998; 18: 97-100. 

[112] Raghupathy P, Antonisamy B, Fall CH, Geethanjali FS, 
Leary SD, Saperia J, Priya G, Rajaratnam A, Richard J. High 
prevalence of glucose intolerance even among young adults 
in south India, Diabetes Research and Clinical Practice, 2007; 

77(2):269-279. 

[113] Hussain A, Vaaler S, Sayeed MA, Mahtab H, Keramat Ali, 
SM, Azad Khan A.K. Type 2 diabetes and impaired fasting 
blood glucose in rural Bangladesh: A population-based study, 
European Journal of Public Health, 2006; 17(3), 291-296. 

[114] Ramachandran A, Snehalatha C, Kapur A, Vijay V, Mohan V, 
Das AK, Rao PV, Yajnik CS, Kumar KMP, Nair JD. High 
prevalence of diabetes and impaired glucose tolerance in 
India: National urban diabetes survey, Diabetologia, 2001; 
44(9):1094-1101. 

[115] Rahim MA, Hussain A, Khan AK, Sayeed MA, Ali, SMK, 
and Vaaler S. Rising prevalence of type 2 diabetes in rural 
Bangladesh: A population based study, Diabetes Research 
and Clinical Practice, 2007; 77(2):300-305. 

[116] Ono K, Limbu YR, Kurokawa M, Rai G, Sharma M, Rai CK. 
The prevalence of type 2 diabetes mellitus and Impaired 
fasting glucose in semi urban population of Nepal, Nepal 
Medical college Journal, 2007; 9(3):154-159. 

[117] Zahid N, Claussen B, Hussain A.Diabetes and impaired 
glucose tolerance in a rural area in Pakistan and associated 
risk factors, Diabetes and Metabolic Syndrome, 2008; 
2:125-130. 

[118] Sayeed MA, Ali L, Hussain MZ, Rumi MAK. Effect of 
socioeconomic risk factors on the difference in prevalence of 
diabetes between rural and urban populations in Bangladesh, 
Diabetes Care, 1997; 20(4):551-555. 

[119] Gupta A, Gupta R, Sarna, M, Rastogi S. Prevalence of 
diabetes, impaired fasting glucose and insulin resistance 
syndrome in an urban Indian population, Diabetes Research 
and Clinical Practice, 2003; 61(1):69-76. 

 


