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Short Report

Prevalence of diabetes mellitus in a rural
population of Goa, India

N. C. VAZ,  A. M. FERREIRA,  M. S. KULKARNI,  F. S. VAZ

ABSTRACT
Background. We aimed to estimate the prevalence of

diabetes mellitus and study the associated factors in a rural
population in Goa, India.

Methods. A cross-sectional study was done in the rural area
of Mandur, Goa. Participants >20 years of age were selected
by systematic random sampling. They were interviewed with the
help of a structured, pretested questionnaire. This was followed
by clinical examination, anthropometry and relevant laboratory
investigations. Diabetes mellitus was defined as per the American
Diabetes Association (ADA) criteria. Statistical analysis was
done using the SPSS software package (version 14.0).

Results. The prevalence of diabetes mellitus in the study
population was 10.3% (130/1266) with a prevalence of
8.4% among men and 12% among women. On bivariate
analysis, the prevalence of diabetes mellitus was found to be
significantly associated with age, occupation, family income,
family history of diabetes, smoking, obesity, hypertension,
and high serum cholesterol and triglycerides levels. Multiple
logistic regression analysis identified age, family history,
hypertension, smoking, total cholesterol and triglyceride as
the independently associated variables for diabetes mellitus.

Conclusion. Innovative community outreach programmes
are required to create awareness, and for screening and
treatment of diabetes mellitus to curb the growing epidemic of
diabetes in the population.
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INTRODUCTION
India with the largest number of people with diabetes has secured
the dubious distinction of being the ‘diabetic capital’ of the world.
It has been projected that by 2025, India will have more than 60
million people with diabetes.1 Several cross-sectional studies
have shown a high prevalence of diabetes among urban Indians,
as well as a temporal rise in the prevalence of diabetes.2 The real
epidemic is transpiring in rural areas as the conversion of pre-
diabetes to diabetes is faster there.1

The alarming rise in the prevalence of diabetes mellitus in
India has been attributed to the demographic pattern, changing
lifestyles as well as environment. Indians are genetically more
susceptible to the disease, acquiring a higher proportion of body

fat and higher resistance to insulin. The projected rise in the
prevalence of diabetes is linked to socioeconomic development,
a younger age of onset, low body mass index (BMI) threshold, and
a concomitant tendency to gather fat around the waist.3

Goa with its unique culture, customs and sociodemographic
milieu has all the factors conducive to the occurrence of diabetes,
including population growth, demographic pattern, occupational
shifts with high proportion of individuals engaged in sedentary
lifestyle and substantially higher proportion of pre-obese and
obese individuals. In an effort to obtain community-based data,
we did this study in a rural area of Goa to estimate the prevalence
of diabetes and study the principal factors associated with it.

METHODS
The cross-sectional study was done in the rural area of Mandur,
Goa. Participants >20 years of age were selected by systematic
random sampling. The requisite sample size of 1266 was calculated
based on the findings of a pilot study. The subjects were interviewed
with the help of a structured, pretested questionnaire. This was
followed by clinical examination, anthropometry and relevant
laboratory investigations.

Diabetes was defined as fasting blood glucose >7.0 mmol/L
(126 mg/dl) or a previous diagnosis of diabetes mellitus as per the
American Diabetes Association (ADA) criteria 2003–4.4 Standard
definitions were used to measure physical activity,2 hypertension,5

obesity and central obesity.6

Blood glucose levels were estimated by the Folin–Wu method,
while the estimation of serum total cholesterol and triglycerides
was done using the Varley method. Data were analysed using the
SPSS software package (version 14.0). The statistical tests used
were chi-square test, Z test, odds ratio with 95% confidence
intervals and multiple logistic regression analysis (Forward Wald
method).

RESULTS
A total of 1266 subjects (609 men and 657 women) >20 years of
age were included in the study. The majority of participants
(66.4%) were in the age group of 20–39 years followed by 40–59
years (20.7%) and 60–79 years (11.7%). Hindus constituted
58.3% of the study population followed by Catholics (39.2%) and
Muslims (2.5%). The overall prevalence of diabetes in the study
population was 10.3% (130/1266). The prevalence was 8.4%
among men while it was higher in women at 12%. This difference
was statistically significant (p=0.032).

Of the 130 people with diabetes, 60.8% (79/130) were known
cases while, 39.2% (51/130) were diagnosed during the study. It
was also observed that the prevalence of diabetes increased with
advancing age and the rising trend was found to be statistically
significant (Table I).

On bivariate analysis, diabetes was found to be significantly
associated with religion, occupation and socioeconomic status as
far as demographic variables were concerned while, risk variables
of significance included a family history of diabetes mellitus,
smoking, hypertension, obesity, total cholesterol and triglycerides
(Table II).

The prevalence of diabetes was 12.6%, 6.8% and 9.4% among
Hindus, Catholics and Muslims, respectively. Hindus were almost
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twice more likely to have diabetes compared with catholics
(OR 1.96; 95% CI 1.28–3.02). Unemployed individuals
(prevalence 18.2%) were 12.38 times more likely to have diabetes
(OR 12.38; 95% CI 2.77–77.16) compared with those involved in
agriculture and fisheries (prevalence 1.8%). Individuals belonging
to the upper middle socioeconomic class II (BG Prasad classifi-
cation) had the highest prevalence (17.7%) while the lowest
prevalence was observed in the upper lower class IV (7.4%).

Individuals with a family history of diabetes had a high
prevalence of 37.6% compared with 7.5% in those with no family
history (OR 7.45; 95% CI 4.72–11.76). Smokers (OR 9.95; 95%
CI 6.5–15.23) had a higher chance of having diabetes compared
with non-smokers.

Individuals with blood pressure >130/80 mmHg were 20 times
more likely to have diabetes than those with lower blood pressure
(OR 20.13; 95% CI 12.87–31.54). Prevalence of diabetes was
88.9% among obese individuals (BMI>30) compared with only
10.3% among normal weight individuals (OR 69.83; 95% CI
8.77–150.45). Men (OR 2.61; 95% CI 1.40–4.89) and women
(OR 1.95; 95% CI 1.10–3.49) with central obesity (waist–hip ratio

TABLE I. Age distribution of diabetes in the study population

Age groups n Diabetes n (%) Odds ratio (95% CI)
(years) Present Absent

20–39 841 20 (2.4) 821 (97.6) 1 (Reference)
40–59 262 48 (18.3) 214 (81.7) 9.21 (5.19–16.44)
60–79 148 55 (37.2) 93 (62.8) 24.28 (13.50–43.98)
>80 15 7 (46.7) 8 (53.3) 35.92 (10.46–123.62)
Total 1266 130 (10.3) 1136 (89.7)

χ2 2.3; df 3; p=0.000002

TABLE II. Factors associated with diabetes

Risk factor n Diabetes n (%) Odds ratio (95% CI) p value

Present Absent

Family history 
Present 117 44 (37.6) 73 (62.4) 7.45 (4.72–11.76) <0.000001
Absent 1149 86 (7.5) 1063 (92.5) —

Smoking
Smoker 178 65 (36.5) 113 (63.5) 9.95 (6.5–15.23) <0.000001
Ex-smoker 45 8 (17.8) 37 (82.2) 3.74 (1.53–8.85)
Non-smoker 1043 57 (5.5) 986 (94.5) —

Hypertension
Present 138 72 (52.2) 66 (47.8) 20.13 (12.87–31.54) <0.000001
Absent 1128 58 (5.1) 1070 (94.9) —

Obesity
Underweight 242 8 (3.3) 234 (96.7) 0.30 (0.13–0.65) <0.000001
Normal 934 96 (10.3) 838 (89.7) —
Pre-obese 81 18 (22.2) 63 (77.8) 2.49 (1.36–4.53)
Obese 9 8 (88.9) 1 (11.1) 69.83 (8.77–150.45)

Central obesity
Men: Present 238 31 (12.9) 208 (87.1) 2.61 (1.40–4.89) <0.0001
Men: Absent 370 20 (5.4) 350 (94.6) —
Women: Present 417 60 (14.4) 357 (85.6) 1.95 (1.10–3.49) <0.01
Women: Absent 240 19 (7.9) 221 (92.1) —

Cholesterol (mg/dl)
>220 80 44 (55.0) 36 (45.0) 15.63 (0.29–26.34) <0.000002
<220 1186 86 (7.3) 1100 (92.7) —

Triglyceride (mg/dl)
>150 82 47 (57.3) 35 (42.7) 17.81 (10.60–29.99) <0.00002
<150 1184 83 (7.0) 1101 (93.0) —

>0.9 for men and >0.8 for women) were almost twice more likely
to have diabetes than those with normal waist–hip ratios. High
cholesterol (OR 15.63; 95% CI 0.29–26.34) and triglyceride
levels (OR 17.81; 95% CI 10.60–29.99) were the other significant
factors associated with diabetes. Surprisingly, we found no
association between physical activity and diabetes.

Multiple logistic regression analysis identified only age, family
history of diabetes, hypertension, smoking, total cholesterol and
triglycerides as the most significantly associated factors for diabetes
mellitus (Table III).

DISCUSSION
The overall prevalence of diabetes mellitus in our study was
10.3% with a slightly higher prevalence among women (12%)
compared with men (8.4%). Deo et al.7 reported a prevalence of
8.9% as per the ADA criteria in Maharashtra, while Yajnik et al.8

observed a prevalence of 6.3%. Ramachandran et al.9 reported a
prevalence of 12.6% in southern India and higher prevalence of
diabetes mellitus in women (14.4%) compared with men (9.9%)
in another earlier study.10

We also observed an increase in the prevalence of diabetes
with advancing age. Deo et al.7 in Maharashtra and Kim et al.11 in
South Korea observed a similar trend in rural populations.

Unemployed individuals were 12.4 times more likely to have
diabetes compared with those involved in agriculture and fishing.
Ramachandran et al.9 in their National Urban Diabetes Survey
observed a rising trend in the prevalence of diabetes among
unemployed and retired subjects (22.5%) when compared with
manual labourers. They also reported a higher prevalence among
families drawing a higher income.
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On bivariate analysis, the prevalence of diabetes was found to
be significantly associated with age, occupation, family income,
family history of diabetes, smoking, obesity, hypertension, and
high serum cholesterol and triglycerides levels.

In the Chennai Urban Population Study (CUPS), it was observed
that the prevalence of diabetes was higher among subjects who
had a positive family history of diabetes (18.2%) compared with
subjects without such family history (10.6%).12 Uchimoto et al.13

observed the association between smoking and diabetes. In a
study in north Indian men, Prabhakaran et al.14 reported the
association between diabetes mellitus and hypertension,
hypercholesterolaemia and hype triglyceridaemia. Vikram et al.15

in their study in North India observed a strikingly high prevalence
of abdominal obesity and generalized obesity in type 2 diabetes.
Although, Mohan et al.12 reported an association between physical
activity and diabetes, we did not find an association.

Multiple logistic regression analysis identified age, family
history, hypertension, smoking, total cholesterol and triglyceride
as independently associated factors for diabetes. These findings
were similar to those reported by Ramachandran et al.9

We found a high prevalence of diabetes mellitus (10.3%) in the
rural area of Mandur, Goa. The prevalence was higher in women
and increased with advancing age. Diabetes mellitus was most
significantly associated with age, family history, hypertension,
smoking, hypercholesterolaemia and hyper triglyceridaemia.

It is necessary to adopt appropriate prevention strategies and

interventions in high risk individuals to curb the growing epidemic
of diabetes. Innovative community outreach programmes need to
be designed and implemented for creating awareness, and early
screening and treatment of diabetes, especially in the rural
population.
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TABLE III. Multiple logistic regression analysis of risk factors for
diabetes

Risk factor Coefficient SE p value OR (95% CI)

Age 0.0632 0.0089 <0.0001 1.06 (1.05–1.08)
Family history 1.3173 0.3486 <0.0002 3.73 (1.89–7.39)
Hypertension 2.4493 0.3179 <0.0001 11.57 (6.21–21.59)
Smoker 1.4384 0.3063 <0.0001 4.21 (2.31–7.68)
Cholesterol 3.0353 0.4618 <0.0001 20.80 (8.42–51.44)
Triglycerides 1.5627 0.4209 <0.0002 4.77 (2.09–10.89)

Constant –6.3689 0.661 <0.0000 —


