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ABSTRACT 

Introduction: Diabetes is the commonest non-communicable dis-
ease in India with its onset almost a decade earlier as compared to 
developed countries. The proportion of people with diabetes is in-
creasing very fast in India. Increased longevity and susceptibility 
of Indians to premature onset of DM have been the important rea-
sons for this change. Objective of the study was to assess the prev-
alence of diabetes and associated risk factors in rural population 
using a simple diagnostic tool.  

Method: A cross sectional survey was done in one randomly se-
lected village of rural field practise area of a medical college in 
Pune district. House to house visits were paid and 255 residents of 
20 and above years of age were interviewed using Indian diabetes 
risk score (IDRS). Those who screened positive on the score were 
tested for fasting blood sugar by Glucometer method.  

Results: The prevalence of diabetes among the study population 
was 10.5%. Among the 27 newly detected cases 18 had high risk 
and 9 had moderate risk on IDRS. The statistically significant risk 
factors were age, non-vegetarian diet, socio economic status and 
body mass index.  

Conclusion: The prevalence diabetes has started increasing in 
poor, illiterate and health ignorant rural population. They should 
be diagnosed at the earliest possible time using simple diagnostic 
tools like IDRS.  
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INTRODUCTION 

The recent pandemic affecting the world is of dia-
betes mellitus. Diabetes mellitus (DM) is a major 
public health problem with increasing prevalence 
worldwide.1 It is estimated that 387 million people 
around the world suffer from DM with a preva-
lence of 8.3% worldwide and over 205 million pre-
dicted to add to the count by the year 2035.2 A 
substantial body of evidence suggests that it 
could reach epidemic proportions particularly in 
developing and newly industrialized countries.3 

Diabetes is the commonest non-communicable 
disease in India.4 The proportion of people with 
diabetes is increasing very fast in India. In predic-
tion, India along with China accounts for nearly a 
third of the estimated 300 million adult diabetics 
by the year 2025.5 Increasing longevity and sus-
ceptibility of Indians to premature onset of DM 
have been the important reasons for this change. 
The early onset of diabetes results in rapid pro-
gression leading to chronic vascular complica-
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tions and ultimately end organ damage at rela-
tively earlier time.6 This makes diabetes a grow-
ing cause of disability and premature death. One 
person dies of diabetes every 7 seconds across the 
globe.2  

Recent surveys indicate that diabetes now affects 
5-8% of rural population in India giving the im-
pression of the epidemic to be transpiring in the 
rural areas .6,8 In spite of its high prevalence, and 
being a major cause of mortality, diabetes remains 
highly undiagnosed. Undiagnosed diabetes is as-
sociated with increased risk of all-cause mortal-
ity.9 Delayed diagnosis and inadequate or im-
proper treatment results in poor disease outcome. 
Knowing the importance of fast spreading diabe-
tes pandemic to rural population which forms 
about 70% population of India, it is very im-
portant to diagnose the diabetes at the earliest us-
ing some sensitive and cost effective tools. On this 
background a study was planned with the objec-
tive of estimating the prevalence of diabetes and 
associated risk factors among persons residing in 
rural area using a simple diagnostic tool. 

 

METHOD 

After institutional ethical committee approval a 
community-based cross-sectional survey was 
planned. The study area was the field practice 
area of rural health training centre (RHTC), De-
partment of Community Medicine, of a medical 
college in Pune. One village from the field practice 
area was selected randomly for study purpose. 
House to house visits were paid and all popula-
tion of 20 years and above, present on the day of 
survey and willing to participate were taken for 
the study. The purpose of the study was ex-
plained thoroughly and recruitment as study sub-
jects was done after a voluntary written informed 
consent was obtained from them. Village resi-
dents of age 20 years and above was decided as 
the inclusion criteria for recruitment because this 
is the age where life style factors starts inculcating 
in life of a person and gets established deep 
rooted with practise.  

The total number of subjects surveyed was 270 in 
which known cases of diabetes were 25. They 
were excluded from the surveyed sample and a 
total of 255 formed the final study population. The 
duration of survey was from October 2014 to Dec. 
2014. The tool for data collection was a question-
naire. It had two parts with part one of socio de-
mographic variables and second part made up of 
India diabetes Risk score (IDRS) questionnaire.8 

The questionnaire has already been validated for 
Indian setting and has been used previously in 
studies done for diabetes risk screening.9 IDRS 
was developed by Mohan et al. and its parameters 
comprise of two modifiable (waist circumference, 
physical activity) and two non-modifiable risk 
factors (age, family history) for diabetes. The age 
of the study subjects and family history of diabe-
tes was noted for each study subjects. Waist meas-
urements were obtained using a standardized 
technique. Grade of physical activity was as-
sessed by asking the following questions: 

a) How physically demanding is your work (oc-
cupation)? 
b) Do you exercise regularly in your leisure time? 
c) How would you grade your physical activity at 
home? 
For answer reflecting physical activity score of 1 
is given or else score 0 was given. For each study 
subjects a combined score was calculated. Scoring 
and grading of physical activity is done as follow-
ing .If A+B+C = >3 vigorous-strenuous, 2 moder-
ate, 1 mild, 0 sedentary. 

IDRS analysis was done with the help of all four 
parameters. If age <35 years score is = 0,if 35-49 
years score is=20, if >50 years score= 30, waist cir-
cumference <80 cm for female and <90cm for male 
score = 0, >80-89 cm for female and >90-99 cm 
male score=10, >90 cm for female and >100 cm for 
male score=20, physical activities vigorous exer-
cise or strenuous work score=0,moderate exercise 
work-home=10, mild exercise work/home = 20, 
no exercise and sedentary work-home =30,family 
history of diabetes, no family history = 0, family 
history present either parent = 10, both parents 
=20. After adding all four parameters, if risk score 
(>60 very high risk, 30-50 moderate risk, <30 low 
risk).  

All those who were falling in moderate and high 
risk category were tested for fasting blood sugar 
using an automated Glucometer. Diabetes was di-
agnosed if the fasting blood glucose was ≥126 
mg/dL (≥7.0 mmol/L) after an overnight fast for 
at least 8 hours.12 The low risk category subjects 
are not sent for testing because as per the risk 
score criteria they are showing lesser risk as com-
pared to the rest two categories. Impaired fasting 
blood glucose was diagnosed if fasting blood glu-
cose was 110–125 mg/dL (6.1–6.9 mmol/L).All 
those screened positive for diabetes were referred 
to higher centre for the standard care for diabetes. 
All the high and moderate risk category subjects 
were counselled for the risk of diabetes and the 
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importance of life style modification for the pre-
vention of DM. Risk categories were expressed in 
percentage & Chi square test was used as a test of 
significance. P value of 0.05 and less was consid-
ered as statistically significant. Epi info software 
7.1.2.0 was used for statistical analysis.  

 

RESULTS 

The prevalence of diabetes in the study popula-
tion was 10.5%. Table no. 1 shows the risk catego-
rization as per IDRS wherein the high risk subjects 
were 45(18%) and moderate risk subjects were 
108(42%). These two categories were further sub-
jected to fasting sugar testing using the Glucome-
ter method. The low risk category had 102(40%) 
study subjects. 

 

Table 1: Distribution of IDRS among Study 
Subjects 

Score Category Number (%) 

>60 (high risk) 45 (18%) 
30-50 (Moderate risk) 108 (42%) 
<30 (low risk) 102 (40%) 

 

Table No 2: Association of Socio-Demographic 
Variables & DM (N=255) 

Risk factors DM Df X2 P 
Value Yes No 

Age      
20 -34 02 109 2 19.3 <0.0001 
35-50 10 67    
≥ 50 15 52    

Gender      
Male 09 113 1 1.93 0.164 
Female 18 115    

Diet      
Veg 07 109 1 3.82 0.05 
Mixed 20 119    

Socio economic 
status 

     

High & middle 05 109 1 7.23 0.007 
Lower 22 119    

Body Mass In-
dex 

     

< 25 08 190 1 37 <0.0001 
> 25 19 38    

IDRS category      
High risk 20 45 1 17.9 <0.0001 
Moderate risk 07 108    

 

Table no. 2 shows the significant association of di-
abetes with socio demographic variables like age, 
socio economic status, diet. The gender did not 
show any significant difference in the prevalence 

of diabetes in this study. High body mass index 
has shown a clear cut association with the devel-
opment of diabetes. The association of risk cate-
gories as per IDRS showed a significant risk of de-
velopment of diabetes with high risk category as 
compared to moderate risk category.  

 

DISCUSSION 

In this study the prevalence of diabetes was found 
to be 10.5% among the study subjects. This clearly 
depicts the picture of spreading diabetes epi-
demic in the rural areas. Studies across India have 
documented prevalence from 13% to 25 %.13-15 We 
screened the population using Indian diabetes 
risk score for identifying high risk subjects in the 
rural area. Those with high and moderate risk 
were tested for fasting blood sugar using Glu-
cometer method. This method has been recom-
mended for opportunistic screening for diabetes 
in the national program for control of non-com-
municable diseases.16 

In the present study 45 (31.5%) of population had 
high risk score (>60) for diabetes and moderate 
risk was found in 108(46%) of population. Results 
varying in the range of 19% to 43 % of high risk 
category were found by other investigators in In-
dia.17,18 This variation in the result can be ex-
plained by different study timings and study set-
tings which usually determine the life style and 
associated risk factors.  

The statistical significant results were found with 
variables like age, diet and socio economic status. 
The diabetes and its association with age has been 
proved by many studies across the world .19 The 
predominant non vegetarian diet was found to be 
having risk of developing DM. This could be the 
result of plentiful of dietary fibres present in the 
vegetarian diet playing a protective role and ab-
sence of the same in the non vegetarian diet.  

Higher body mass index has been significantly as-
sociated with the diabetes risk. The role of body 
mass index with the development of diabetes has 
been well established which was again reinforced 
by the present study findings.18  

Among the risk categories the high risk category 
has been strongly associated with the develop-
ment of DM in comparison with moderate risk ( 
x2 <0.0001, p value= 17.9) . The high risk category 
people had more prevalence of risk factors which 
puts them at risk of DM. This point can be utilized 
to focus this category for aggressive life style 
changes for reversing the effect of modifiable risk 
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factors. Simultaneously awareness about the risk 
factors and the ways to reverse and prevent them 
should be increased at all the levels of health con-
tacts. All forms of media can do very important 
role especially in rural areas to raise the much 
needed awareness about the risk factors of DM. 

We successfully met with our objective of finding 
the prevalence and a simple diagnostic tool for as-
sessment of risk of DM. This will help to make di-
agnosis early and initiate the preventive and con-
trol measures in time to prevent the future com-
plications. 

We used IDRS for screening the risk of diabetes. 
Various studies in the west used different diabe-
tes risk scores, based on simple anthropometric, 
demographic and behavioural factors, to detect 
undiagnosed diabetes.21 The IDRS used in this 
study are those recommended by American Dia-
betes Association.22 This simple and cost effective 
tool can be used for screening at risk people for 
DM in developing countries like India where 
there is a marked explosion of diabetes.  

 

CONCLUSION 

Diabetes has spreading fast in rural areas. There 
is enormous need of raising the awareness about 
DM and its complications. It increases burden on 
the health systems which are in crippling state in 
rural areas of India. To prevent the morbidity and 
mortality associated with diabetes there is need of 
some simple diagnostic tools which can identify 
the people at risk at the first contact with the 
health systems. This study has proven the useful-
ness of Indian diabetes risk score for screening 
high risk diabetic subjects in the community. The 
risk categories can be used to diagnose the cases 
of DM and to generate very valuable awareness 
about control of modifiable risk factors for DM. 
IDRS can be used effectively as population and 
high risk strategy for screening for diabetes in In-
dia in a most cost effective way. 

 

LIMITATION 

Limitation of the study is that we studied the ef-
fects of some socio demographic variables only. 
The Glucometer testing has been used on high 
and moderate risk categories. The standard labor-
atory based methods for DM diagnosis were not 
done due to feasibility issues.  
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